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FUELISH
PLEASURE

 Text: Chris Tobin   Photography: Chris Tobin and Kyle TobinSPOOLED UP!

A
s I write this editorial, Hurricane Har-
vey recently pummeled the greater 
Houston area and Hurricane Irma is 
still churning through Florida after 
battering the Caribbean. Irma is head-

ing my way, but fortunately, it’s losing strength 
as it continues to move over land. I truly feel for 
those that are suffering through these disasters 
and hope that everyone is able to recover quick-
ly and get back to a normal diesel loving life.

As typical when there is any kind of disrup-
tion, potential disruption or imagined disruption 
in the fuel supply chain, the prices shoot through 
the roof. Between the two hurricanes on Labor 
Day weekend, my son and I traveled to North 
Salem, Indiana, Xenia, Ohio, and Marysville, 
Ohio, to cover three events in three days hitting 
the 9th annual Fleece Performance Engineering 
Hoosier State Showdown, the XTP Diesel Extrav-
aganza and the Firepunk Dirt Drags. Luckily for 
us, we were driving our 2015 Chevy Cruze Diesel 
and the $0.30-0.90 per gallon fuel price increase 
we saw for #2 was a little easier to swallow with 
the amazing fuel mileage we got while blasting 

along for the nearly 1,200-mile trip averaging 
over 45 MPG.

Despite the past and impending hurricanes 
that bookended the weekend we had beauti-
ful weather in both Indiana and Ohio over the 
weekend with mild temperatures and beautiful 
blue skies overhead. Look to future issues of Die-
sel World and here in Ultimate Diesel Builder’s 
Guide magazine for coverage of those events.

Meanwhile, here in this issue, we have done 
our best to bring you a good variety of tech and 
features to feed your diesel appetite. We also 
have 10-pages of event coverage from this 
year’s Scheid Diesel Extravaganza to give you a 
feeling for one of the biggest events of the year 
if you were not able to get there yourself. On 
the feature side of things, we have Kenneth Al-
len Fowler’s ultra-clean 800+ horsepower LMM 
that does it on the stock bottom end (starting 
on page 22), as well as Dustin Jackson’s amaz-
ing 2,100 HP Cummins powered Ford Lightning 
that is tearing through the Pro Street drag racing 
class this season (starting on page 52). There are 
also two off roaders and a great 2001 Duramax 

featured in this issue.
If the drool worthy feature articles are not 

enough for you, hopefully the 30+ pages of tech 
inside this issue will bring you some joy. We 
have easy DIY tech on the Colorado/Canyon Die-
sel trucks, as well the fi rst drive of the new GMC 
Terrain CUV with the 1.6L diesel under the hood. 
Of course there is tech in the issue for Cummins 
and Power Stroke fans, along with a great arti-
cle on the Cummins 4BT to educate you on the 
engine platform and help you make good swap 
decisions if one is in your future.

As usual, I hope you enjoy this issue, we 
all worked hard to put together the best issue 
we can. Let me know what you think so we can 
continue to bring you a magazine that you en-
joy reading. Stay tuned for the next issue. Until 
then, be sure to keep the rubber side down in all 
of your diesel based adventures. UDBG

—Chris
ctobin@engagedmediainc.com

Jordan Kinderman had a great day at the 
Hoosier State Showdown pulling the sled 
nearly 350-feet to take the 3.0 class win 

with his Cummin’ Get It! Dodge.

Travis Dykes brought out one of the most 
unique pullers we’ve seen in quite some time 
with the lifted 4WD Ford van. He fi nished in 
the lower half of the class but said he had a 
great time doing it.

On our recent road trip we traveled 679.5 
miles on a single tank of fuel (averaging 
over 47 MPG) and had more than a gallon 
remaining when we fi lled up, man do I love 
this little Chevy Cruze Diesel!
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GREENSPEED RESEARCH 
USES CUMMINS-POWERED 
S-10 TO SET NEW DIESEL 
LAND SPEED RECORD

Building on the vegetable oil-based biodies-
el record of 209 MPH that the Greenspeed Re-
search team set in the past, they packed up and 
headed back to the Bonneville Salt Flats in Wen-
dover, Utah, in August 2017. This year marked 
the 69th annual Southern California Timing As-
sociation’s Speed Week Event, where compet-
itors from all walks of life with all manner of 
vehicle attempt to set new land-speed records 
in various classes.

The team from Greenspeed hoped to break 
their existing record for biodiesel with a 12V 

Cummins then planned to swap it out for a com-
mon-rail Cummins to run straight No. 2 diesel 
and break the existing record in that category. 
They were able to dyno tune and test for the 
common-rail assault on the salt, but ran out of 
time to test the 12-valve combination before 
their trek down to Utah from Idaho. Still hoping 
to break two records in one weekend the team 
spent the fi rst two days of Speed Week trying 
to get it up and running properly before they 
gave up and swapped over to the common-rail 
Cummins.

Thursday morning they had the common-rail 
Cummins installed and they were ready to make 
their fi rst attempt at setting a new record. But, 
it was not to be as Dave Schenker was fl ying 
along at around 140 MPH he suffered a blow out 
of the right rear tire in a scary moment. Fortu-
nately, the S-10 Chevy did not suffer any serious 
damage, but the team had a hard time fi nding 
a replacement tire. They found another tire and 
gave the truck a clean bill of health for another 
run but missed the fi nal Thursday starting spot 
by about 15 minutes.

With Friday and the fi nal day of 2017 Speed 
Week competition looming the team lined up 
early for a pass on Friday morning. Schenker 
strapped in and began his run down the course 
then the truck was impounded by offi cials to 
cool down before the return pass. After the re-
turn pass it was confi rmed that Schenker and the 
Greenspeed Research team had surpassed the 
previous diesel truck land speed record of that 
stood for 10 years at 215.091 MPH with a new 
average speed of 219.411 MPH down the 5-mile 
course and back.

The modifi ed Chevrolet S-10 pickup is pow-
ered by a Cummins engine that delivers 917 SAE 
rated HP with mild EFILive tuning in its current 
state. They feel that the truck has the capabili-
ty of running between 235-240 MPH in its cur-
rent form and they plan to push it toward that 
level next year. Can the team squeeze another 
20 MPH out of the truck? We hope so and look 
forward to cheering them on as they try. Stay 
tuned to future issues of Ultimate Diesel Build-
er’s Guide as we plan to run an in-depth feature 
on the truck. UDBG

With the common-rail Cummins installed the Greenspeed 
Research truck is in line and ready to go early Friday 
morning on the last day of the 2017 Speed Week. Notice 
the slogan on the tailgate, ‘Green Thumb, Lead Foot’; 
running a diesel engine sure makes it easier to go green!

WORLD WORLD WORLD 
RECORD RECORD RECORD 
SPEEDSTERSPEEDSTERSPEEDSTER

There was a lot of scrambling in the Greenspeed 
Research pits as the team tried to make a go of 
running the bio-diesel powered 12-valve Cummins 
before eventually giving up and swapping the 
common-rail Cummins back into the truck all right 
there on the Bonneville Salt Flats.
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UDBG NEWS

From left to right Ed Johnston, RJ Wagner, Patrick Johnston, Jenny Kniss, and Dave 
Schenker of the Greenspeed Research team stand proudly with their 219 MPH diesel 
S-10.

Schenker takes off in the Greenspeed 
S-10 with a slight haze from the 900 
HP Cummins common-rail engine as he 
makes his way off the line on the way to 
the land speed record books.

Schenker in now a lifetime member 

of an exclusive club, especially when 

you consider how many have done it 

with a diesel engine under the hood.

PHOTO BY MIKE SHIPMAN/BLUE PLANET PHOTOGRAPHY

Schenker looks over his fi ne steed, knowing that the Cummins-powered S-10 went over 
220 MPH and holds a world record as the fastest diesel truck. 

Check out that entry on the GPS screen from their run: Yes, it shows that the truck 
peaked at 223 MPH! 

Losing a rear tire at 140 MPH must be unnerving, but Greenspeed driver Dave Schenker 
doesn’t seem worried in the least.
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DIAMONDEYEPERFORMANCE.COM
800-635-9950

K4163A ‘11-’15 CHEVY 6.6L 
4” ALUMINIZED DPF BACK 
DUAL EXHAUST KIT

125102 ‘08-’10 FORD 6.4L
4” ALUMINIZED 2 PIECE DOWN 
PIPE EXHAUST KIT

BIG SELECTION OF STAINLESS
& BLACK COATED LOGO TIPS 
FROM 4”-8” OUTLETS

#321056 ‘04-’10 CHEVY/GM   
3” TURBO DIRECT PIPE FOR
LL7, LBZ & LMM DURAMAX

122004 ‘94-’97 FORD 7.3L
3” ALUMINIZED 2 PIECE DOWN 
PIPE EXHAUST KIT

#221043 ‘94-’02 DODGE
4” HX40 TURBO DIRECT PIPE
& V-BAND CLAMP

#321099 ‘93-’01 CHEVY/GM 
6.5L 2.5” PERFORMANCE
CROSS-OVER PIPE

K4111A ‘01-’05 CHEVY 6.6L 
4” ALUMINIZED CAT BACK 
SINLE KIT W/#321055 T.D.P.
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UDBG NEWS

Diesel, named after Rudolph Diesel, is a Compression Ignition (CI) 
internal combustion concept, not an engine. Thus a fuel is not the pro-
cess itself, so any CI engine can say it is a diesel.

A long sought-after CI process is called the Homogenous Charge 
Compression Ignition (HCCI) process. It uses scant amounts of fuel, so is 
economical. However, the conditions that must occur for HCCI occur are 
diffi cult to produce, diffi cult to sustain, and have only occurred in a very 
limited range of RPM. Several years ago we drove a test vehicle devel-
oped by Volkswagen in Valencia, Spain. It worked, but ran as an HCCI 
engine only in a very narrow (200-300 rpm) range. We know that GM 
has, and is, working on HCCI in its Michigan engine development units.

This year Mazda joined other ambitious companies by announcing 
its own version of the HCCI engine. Mazda alone have said they will de-
liver an internal combustion engine that uses the compression ignition 
cycle (versus spark ignition) with gasoline fuel for 2019, the SKYACTIV-X 
Spark Controlled Compression Ignition engine.

Mazda says their new Spark Controlled Compression Ignition, or 
SPCCI, combustion method overcomes the problems others have had 
with HCCI and its limitations in RPM range and other diffi culties. The 
company says they can seamlessly transition between Compression 
Ignition and Spark Ignition, which is new. When compared to SI gas 
engines or CI diesels, HCCI engines burn extremely lean. The problem 
for engineers is when and how to admit fuel so it will burn, as it is too 

MAZDA
SKYACTIV-X A DIESEL WITH 

GASOLINE

lean to be ignited by a spark, and how to sustain combustion as the air-fuel mix 
is half, or less, that of normal. In fact it is far outside the stoichiometric air-fuel 
mix (or Lambda 1) of 14.7:1, as high as 38:1.

In an HCCI engine the combustion takes place after top dead center, after 
spontaneous combustion ignition. Problems included a very limited HCCI RPM 
range and diffi culty producing a stable transition between CI and SI if a spark 
plug is included to facilitate ignition. (Spark is still needed under ultra-low 
temperatures). Mazda says it has conquered these problems.

Mazda says their SKYACTIV-X motor delivers lower fuel consumption than 
their own 1.5L gas engine while providing better driving performance than 
their 2.5L engine. CO2 emissions were similar to their clean 2.0L SKYACTIV-D 
diesel (which we expect to see and test later this year).

Perhaps critical to their breakthrough, Mazda says it uses fuel-air mix ignit-
ed by the spark plug to expand (what might be a locally rich mix) to serve as a 
secondary “air piston.” This, according to the company, further compresses the 
(lean) fuel-air mixture in the combustion chamber to create conditions where 
compression ignition can occur. Further, Mazda says their control over ignition 
timing expands the RPM range of HCCI to approximately 6,000 RPM similar to 
gas engines.

Are you excited to see a gasoline-fueled diesel? We surely are, and we look 
forward to getting more information from Mazda relatively soon. A Zoom-Zoom 
diesel sure would be nice, whether it burns gas or diesel fuel! UDBG

Single cylinder test engines with embedded glass view ports show 
conventional SI combustion, then what a super-lean mix looks like in 
the same test cylinder. Note the third test with a fuel-air mix of 36.8:1 
displays excellent combustion.

Mazda’s break-
through is using a 
spark plug “as a 
control factor to con-
trol the compression 
ignition,” according 
to Kiyoshi Fujiwara, 
director with 
oversight on R&D. 
Conceptually, the 
spherical expanding 
fl ame front serves 
as a secondary 
compression source 
for the fuel-air 
mixture, facilitating 
compression ignition. 
Mazda calls it an “air 
piston.”

Highlighted is the 
“air supply device” 
for SKYACTIV-X. We 
expect the motor to 
be based on existing 
Mazda blocks, per-
haps their 2.0-liter 
gasoline engine.

According to 
Mazda’s prelim-
inary fi gures, 
acceleration 
from the SKY-
ACTIV-X engine 
outpaces their 
SKYACTIV-D en-
gine, available 
in Europe and 
soon North 
America.

Mazda empha-
sizes driving 
and its plea-
sures, which 
we applaud. 
This graphic 
exposes both 
fuel economy 
and torque. 
More yellow is 
better.
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 Text: UDBG Staff  Photography: Courtesy of ManufacturersNEW PRODUCTS

01 BULLET PROOF DIESEL
6.4L POWER STROKE OIL FILTER/OIL COOLER 
RELOCATION KIT

Bullet Proof Diesel has released a brand-new 
relocation kit for 2008 to 2010 F-Series trucks 
equipped with the 6.4L Power Stroke diesel engine. 
Designed, tested, and manufactured in-house, this 
system allows for much easier access to the oil 
cooler unit and an upgrade to a spin-on oil fi lter. 
The kit relocates the oil cooler unit from the ‘valley’ 
of the engine block to an easily-accessible location 
against the fi rewall. This allows a faulty oil cooler to 
be replaced in less than half the time as the stock 
location. The Bullet Proof system uses high-quality 
components in conjunction with the OEM cooler—re-
liability and easy serviceability are the benchmarks 
of this system.

Bullet Proof Diesel
480.247.2331
BulletProofDiesel.com

02 EDGE PRODUCTS
Insight CTS2 2013-2017 Cummins Unlock

The Edge Products CTS2 with Cummins Unlock does 
just what the name implies; it unlocks the ECU so 
that your 2013-2017 6.7L Cummins engine can be 
tuned. The CTS2 includes all of the standard data 
monitoring and optional features of the standard 
CTS2 with additional software to work with the 
supplied data cable and unlock the ECU so that 
performance aftermarket tuning can be fl ashed 
into the truck. But remember, the CTS2 is a monitor 
and does not include tuning for the truck. It will, 
however, allow your local shop to tune the truck 
while allowing you to keep an eye on engine vitals 
while you are driving.

Edge Products
888.360.3343
EdgeProducts.com

03 HEATSHIELD PRODUCTS
LAVA THERMAL BARRIERS

Lava Thermal Barriers from Heatshield Products look 
great while increasing performance and preventing 
heat damage. The heat shields are made from 
specially formulated volcanic rock fi bers for superior 
heat control and durability and are available in mul-
tiple wraps, cloths, sheets and component-specifi c 
designs to protect a variety of areas and compo-
nents. Lava products act as high-temperature ther-
mal barriers while also being resistant to chemicals, 
solvents, oil and water. As long as the recommend-
ed maximum temperature isn’t exceeded, products 
like Lava Exhaust Wrap stay fl exible and strong just 
like when they were new, even after numerous heat 
cycles. Lava products are made in the USA to suit 
the needs of any serious performance enthusiast.

Heatshield Products
844.723.2665
HeatshieldProducts.com

STUFF YOU WANT & NEED FOR YOUR TRUCK!

BULLET PROOF DIESEL 02 EDGE PRODUCTS 03 HEATSHIELD PRODUCTS
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04 HOT SHOT’S SECRET
FR3 FRICTION REDUCER

Hot Shot’s Secret has developed FR3 Friction 
Reducer a lubricity-enhancing oil additive that 
increases the lubricating and wear reduction 
properties of the host oil. The 100% Synthetic 
Friction Reducer works in conventional oil and 
synthetic oil with a patented carbon nano par-
ticle that fi lls in microscopic irregularities on 
the machined surface to provide a smoother 
surface for the lubricating fi lm to form. It ex-
tends the base oil performance in shear stabil-
ity, oxidation stability, fi lm strength and espe-
cially friction reduction. Chassis dyno testing 
by Lavon Miller at Firepunk Diesel on a stock 
6.7L Cummins showed a 5-percent improve-
ment in horsepower after adding FR3 to the 
oil.

Hot Shot’s Secret
800.341.6516

HotShotSecret.com

05 PACIFIC PERFORMANCE 
ENGINEERING

6061 ALUMINUM & 304 STAINLESS 
STEEL TUBING

PPE now offers CNC mandrel bent pieces of 6061 alu-
minum and 304 stainless steel tubing in 45-, 90- and 
180-degree confi gurations. The aluminum tubing is 
12-gauge with a wall thickness of .080-inch while 
the stainless steel is 16-gauge with a .062-inch wall 
thickness. Pieces are available in 1.5-inch to 5-inch 
diameter and are suitable for a wide variety of cus-
tom fabrication tasks such as exhaust system, turbo, 
intercooler or intake plumbing. While the PPE tubing 
won’t make you an expert fabricator it will make 
it much easier to complete your custom fabrication 
project.

Pacifi c Performance Engineering
714.985.4825

PPEdiesel.com

06 SINISTER DIESEL
DURAMAX COOLANT FILTER KITS

Sinister Diesel’s popular Coolant Filter Kits are now 
available for 2001-2015 Chevy Duramax trucks. This 
kit is designed to bypass and fi lter small amounts 
of coolant while your Chevy/GMC Duramax engine 
is running to remove large and small debris from 
the cooling system, prolonging the system’s life by 
keeping harsh minerals and particles from heating up 
seals and building up scale in the engine. Addition-
ally, keeping the coolant clean will help your water 
pump and EGR cooler to last longer. These kits are 
easy to install and include all the hardware you need. 
In addition, the CNC machined billet 6061 aluminum 
coolant fi lter block is anodized Sinister Blue for a cus-
tom look under the hood.

Sinister Diesel
888.995.0766

SinisterDiesel.com

04

05

06
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PANDA    
EXPRESS!
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When 28-year-old aircraft mechanic Kenneth Allen 
Fowler purchased his 2010 GMC Sierra 2500 HD, 
he had no intention of building it into a low-slung 
street/strip terror. The Remlap, Alabama, resident 
purchased the truck with a 6-inch lift kit and large 

35-inch tires installed, but the truck was otherwise completely 
stock and in excellent condition. But like most gear heads, Fowl-
er couldn’t resist wrenching on the truck and soon turned to Brad 
Kerr at Diesel South in Trussville, Alabama, to breathe a little more 
life and fun into the LMM Duramax.

KENNETH 
ALLEN 
FOWLER’S 
TARMAC 
BURNING 
825 HP LMM
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They started by installing a built SunCoast 
Allison transmission and triple disk torque con-
verter in the truck along with a Screamin Die-
sel Performance add-on compound turbo kit for 
more power for the LMM. The kit uses an S475 
turbo with a billet compressor wheel to work 
with the factory LMM VVT turbo to spool quickly 
and make tons of power on the top end. After 
enjoying the truck lifted for a while, Fowler and 
Kerr decided they wanted to go to the drag strip 
with the GMC and be competitive, so they re-
moved the BDS lift kit and began to go to work 
transforming it into what we see today.

To replace the 35-inch off road tires and 
wheels, Fowler chose a set of Fuel FF19 22X12 
forged aluminum wheels and low-profile Toyo 
Proxes S/T 305/45R22 tires that don’t scream 
drag racer, but do look great on the truck. For im-
proved braking, Kerr installed a Power Stop Z36 
kit with slotted and drilled rotors and aggressive 
pads within new Power Stop calipers front and 
rear. Chassis work continued by lowering the 
front suspension and installing Cognito steering 
braces along with FFR Fabrication tie rods and a 
larger diameter Bell Tech sway bar to help the 
truck handle the curves as well as blast down 
the strip. In the rear, they lowered the truck by 
removing the over-load springs from each leaf 
pack and installed a 3-inch drop shackle. Then to 
improve traction off the line, they installed a set 
of CalTracs bars to control the rear axle. Finally, 
to tame the ride while allowing them to make 
adjustments to dial in the truck they installed 
adjustable QA1 shocks on all four corners of the 
truck.

Opening the hood of Fowler’s truck reveals a hidden 
beast with a gentle heart in the form of a completely 
stock LMM long block, down to the stock head bolts and 
original gaskets, with an Illusion Royal Blue powder coat-
ed Screamin Diesel Performance compound turbo kit that 
helps to boost the Duramax to 825 hp and 1,350 lbs-ft of 
torque surviving on the stock internals.

After ditching the passenger side factory battery and 
coolant overflow tank, the space was filled with the SDP 
Billet S475 compound turbo kit to boost the perfor-
mance.

To help the original CP3 supply plenty of fuel to the Du-
ramax and the 60% over S&S Diesel Motorsport injectors 
the team at Diesel South installed a PPE Dual Fueler kit 
with a second Bosch CP3. Notice the custom billet CP3 
pulley that SDP machined to match the truck’s Fuel split 
spoke wheel design.

The team had the compressor cover on the factory LMM 
turbo powder coated to match the rest of the intake com-
ponents including the aFe Power hot side boost tube.

Classic Collision handled the paint and body customization that included installing a color matched Denali grille emblem as well as the painted front bumper and black crystal 
headlights that replaced the stockers.
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With the suspension dialed in Kerr and Fowl-
er turned their attention back to the engine, but 
were determined to leave the long block un-
touched; and in fact, are not even running head 
studs, and the stock head gaskets are still intact 
as the heads have never been removed. With 
bolt on parts in mind they continued to build 
on the foundation they laid previously with the 
SDP compound turbo kit by having the stock 
compressor cover powder coated to match the 
rest of the kit along with an aFe Power hot side 
boost tube. To enhance the fuel delivery to the 
engine bay, they installed a Diesel South fuel 
sump and FASS 150 fi lter and pump system in 
the fuel tank and on the frame rail near the fuel 
fi ller. Then at the engine, Kerr installed a PPE 
Dual Fueler kit with an additional Bosch CP3 to 
go with the factory CP3 in the valley. The team 
at SDP designed and cut a custom billet alumi-
num pulley for the second CP3 to match Fowler’s 
Fuel FF19 wheels and powder coated it Illusion 
Royal Blue to match the rest of the underhood 
performance parts. The pair of CP3s combine to 
deliver plenty of high pressure fuel to a set of 
60 percent over S&S Diesel Motorsport fuel in-
jectors.

On the exhaust side of the engine, Kerr in-
stalled a set of PPE manifolds and uppipes to 
improve the exhaust fl ow over the stock units. 
From the exhaust outlet of the factory turbo in 
the valley, the SDP kit feeds hot exhaust gases 
to the S475 turbine then out through the length 
of a 5-inch diameter MBRP exhaust system that 
terminates in the stock location with a 6-inch 
diameter black exhaust tip. Clean air is drawn 
into the S475 from the atmosphere through an 
aFe fi lter then after it is compressed it is sent 
directly to the factory turbo inlet for additional 
boost. After the intake charge leaves the facto-
ry charger, it is carried to the factory intercooler 
through an aFe boost tube and out of the inter-
cooler to the engine through the SDP intercooler 
tube and high-fl ow Y-bridge intake.

To clean up the engine bay more, Kerr re-
routed the coolant hoses and reworked the Du-
ramax wire harness to make it one of the clean-
est Duramax engine bays we have seen. With 
base line compound turbo tuning from PPEI, 
the truck has put 825 hp and 1,350 lbs-ft 
of torque to the dyno rollers. Kerr and 
Fowler are targeting 900 hp on the 

stock engine and turbo. They hope to get there 
with custom PPEI tuning specifi c to their pack-
age of parts and possibly some more fuel up-
grades if needed. In its current state at 7,155 
lbs, he has run a best 1/4 mile ET of 11.6 sec-
onds at 120 MPH and has put down mid to high 
7-second ETs in the 1/8.

Once they were satisfi ed with the chassis 
and power in the truck Fowler turned to Classic 
Collision in Oneonta, Alabama, to give the truck 
its stunning looks. The original white paint was 
in excellent shape, so they had a good place to 
start and simply cut and buffed the factory paint 
to give it a show quality fi nish. But to dress up 
and customize the truck to Fowler’s liking, they 
had to remove the factory trim and get rid of all 
the chrome. So they painted the bumpers and 
GMC Denali grille emblem 
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at SDP designed and cut a custom billet alumi-
num pulley for the second CP3 to match Fowler’s 
Fuel FF19 wheels and powder coated it Illusion 
Royal Blue to match the rest of the underhood 
performance parts. The pair of CP3s combine to 
deliver plenty of high pressure fuel to a set of 
60 percent over S&S Diesel Motorsport fuel in-
jectors.

routed the coolant hoses and reworked the Du-
ramax wire harness to make it one of the clean-
est Duramax engine bays we have seen. With 
base line compound turbo tuning from PPEI, 
the truck has put 825 hp and 1,350 lbs-ft 
of torque to the dyno rollers. Kerr and 
Fowler are targeting 900 hp on the 

After removing the 6-inch lift kit Fowler and the Diesel South team lowered the front 
end to get the axles nearly level for the best drag launch and installed a Bell Tech sway 
bar and FFR Fabrication tie rods to beef up the stock IFS components.

Looking at the back side of the front axle you can see that they also installed a set of 
adjustable QA1 shocks to tune the truck for optimal launch characteristics.

After lowering the truck 
Fowler chose to go with 
a set of Fuel 22X12-inch 
forged aluminum FF19 
wheels wrapped in low 
profi le Toyo Proxes S/T 
305/45R22 low profi le 
tires. Notice the custom 
fender work that Classic 
Collision performed 
to fi t the huge rollers 
and allow full steering 
without rubbing. 
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to match the factory paint. Then they installed 
black crystal headlights and smoked the rear tail 
lights and third brake light to make them look 
almost black when they were not illuminated. 
To make sure the lights could still be seen Fowl-
er installed VLED's LED lights in all the lighting 
positions around the truck. The team at Classic 
Collision also reworked the front fenders to al-
low the large 22X12-inch wheel and tire com-
bination to clear without rubbing at either end 
even with the lowered stance of the truck.

When combined with the black accents and 
dark tinted windows the truck takes on a con-
trasting white and black theme that has led to 
the affectionate nickname of the “Panda” for 
Fowler’s street/strip terror. After the truck was 
completed, the first serious competition he en-
tered with it was the 2017 TS Performance Out-
law event where he won the inaugural All Truck 
Shootout that included show-n-shine judging, 
1/4-mile drag racing and 1/8-mile speed/stop 
challenge. He also finished in the top 10 in the 
TS show-n-shine and made it to the semi-finals 
in the highly contested ODSS 7.70 Index class. 
The truck is certainly built for both show and go!

Like most gearheads, Fowler says that the 
truck is not finished, and after going from stock 
and lifted to lowered and powerful on the stock 
engine internals, we have no idea what he will 
pull off next. We won’t be too surprised to see 
Fowler and Kerr meet their 900 hp goal on the 
stock long block, but where will they go from 
there, what will they wring out of the LMM once 
they finally crack it open and go to work on the 
internals? We look forward to seeing what’s 
next! UDBG

Fowler’s truck has a great sport truck stance that makes it a fun driver on twisty back roads or the drag strip.

Looking under the rear bedside fender you can see the FASS 150 and Diesel South fuel sump to upgrade the factory 
fuel delivery as well as the CalTracs bars to help the Panda to hook up on the drag strip.

Moving under the rear of the truck you can see that 
Fowler installed a set of adjustable QA1 shocks in the 
rear of the truck as well to help dial in the performance 
and keep the tires planted to the tarmac.

Spent exhaust gases are expelled through a 5-inch diam-
eter MBRP exhaust system that terminates in the stock 
location with a black slash cut 6-inch diameter tip.

The rear was lowered by removing the 
overload springs and installing a set of 
3-inch drop shackles.
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The contrasting black and white 
theme is carried to the rear of the 
truck as well where the bumper was 
color matched and the tail and third 
brake lights were given a smoked 
treatment by Classic Collision.

Despite the dark 
looks the light 

shines safely 
through the lenses 

thanks to bright 
VLED's LED bulbs 
that Fowler used 

throughout the 
truck to replace 

the factory bulbs.

The trucks aerodynamics is improved and cargo is secured by the installation of a 
motorized Pace Edwards tonneau cover.

With the cover open, you see that Fowler’s gorgeous truck can still work when it 
needs to with the B&W gooseneck hitch and spray in bed liner to protect the surface.

Fowler’s first competition with the truck was at the 2017 
TS Performance Outlaw event where he won the inau-
gural All Truck Shootout, finished in the top 10 in the 
show-n-shine and made it to the semi-finals in the highly  
contested 7.70 Index class.
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Moving inside the crew cab you see that the 
tan interior is largely stock but Fowler chose to 
protect the upholstery with a set of Wet Okole 
RealTree MAX-5 print camouflage seat covers, 
because you never know when your seats might 
need to hide from a deer.

To help keep an eye on the potent Duramax engine’s performance vitals Fowler installed an Edge CTS2 rather than a 
host of individual gauges in pods throughout the cab.

Even though the truck is lowered he opted to leave the Amp Research motorized Power Steps on the truck to make it 
easier to get in and out of the cab.

The Panda has plenty 
of power on tap to turn 
the black tires into white 
smoke with ease!
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 MINIMAX 
UPGRADES

 Text: Chris Tobin  Photography:  Chris Tobin and Jereco PriceUDBG TECH

IMPROVING THE STRENGTH AND 
PERFORMANCE OF THE COLORADO 
AND CANYON DIESEL TRUCKS

When we fi rst drove the 2.8L LWN Duramax 
powered Chevrolet Colorado midsize pick-
up, we loved it. Without a doubt, it is a great 
little truck and anyone who doesn’t need 
a full-size truck, but wants a truck, should 

seriously consider the Colorado, or its General Motors cor-
porate sibling, the GMC Canyon. Of course, the trucks are 
nice, but they are not perfect. That’s where the aftermarket 
comes in to make upgrades and improvements.

Like their larger full-size siblings, the Silverado and Sierra, the Colo-
rado and Canyon feature a smooth riding independent front suspension 
design that rides well, but has a serious weak point with small tie rods 
that are prone to fl exing under power and bending in extreme cases off 
road or at the track. To beef up the tie rod issues, the team at Merchant 
Automotive in Zeeland, Michigan, developed a set of threaded stainless 
steel tie rod sleeves that replace the factory jam nuts with a machined 
stainless steel sleeve that will prevent the rod from bending or break-
ing in most situations. Since the sleeve must be loosened to properly 
align the truck the MA team chose to use stainless steel and includes 
anti-seize to prevent the sleeve from rusting into position on the rod as 
could happen with less expensive metals.

The diesel powered Chevrolet 
Colorado and its corporate sibling 
the GMC Canyon are great trucks, 
but thanks to shops like Merchant 
Automotive and Duramax Tuner 
the 2.8L Duramax diesel powered 
trucks can be made even better.
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1      These machined stainless steel tie rod sleeves from 
Merchant Automotive are an easy to install way to 

beef up the strength of the IFS steering in 4WD Colorado 
and Canyon trucks with the 2.8L LWN Duramax.

4      To install the tie rod sleeves Merchant Automotive 
service tech Dennis Delo lifts the truck using the two-

post lift and removes the front tires.

2      Like the IFS 4WD suspension system in their full-size 
brothers the suspension in the Colorado and Canyon 

offers a great ride, but does have weak links, namely 
the spindly tie rods that are prone to bending in off road 
situations or under high-power launches.

5      Then with the tires off he can loosen the factory jam 
nut using a 7/8-inch open end wrench.

3      Looking closely at the driver side of the front suspen-
sion on this 2016 Duramax Colorado, we can easily 

see that the skinny tie rod doesn’t offer much resistance 
to bending and is in serious need of an upgrade.

Installing the sleeves on your truck is a 
straightforward operation and can be accom-
plished by most DIYers with basic garage tools 
and a couple hours of time. Basically, the factory 
jam nut is replaced with the sleeve by removing 
the tie rod end and nut then installing the sleeve 
and putting it all back together. We followed 
along with diesel service technician Dennis Delo 
in the Merchant Automotive service bay to doc-
ument the installation procedure while the truck 
was in the air on a two-post lift but you could 
certainly perform the installation in your garage 
or driveway using a fl oor jack and a set of jack 
stands for safety. Delo completed the installation 
in just over an hour including our photography 
slowdowns, so most DIY wrenchers can likely 
fi nish the installation in around an hour or two. 
Don’t forget to get your truck aligned after the 
installation to prevent any abnormal tire wear.

POWER PLAY
To address the power of the 2.8L LWN Du-

ramax 4-cylinder engine the crew at Merchant 
Automotive turns to the tuning experts at Dura-
max Tuner in Marengo, Illinois, for their EFILive 
tuning and use the SoCal Diesel DSP4 rotary 
switch to select from the four tunes on the fl y. 
The team at Duramax Tuner developed their 
calibrations for the baby Duramax engine and 
the 6L50 transmission mated to it to widen the 
torque curve while improving both the horse-

power and torque available to the driver across 
the board. The tunes work with the stock com-
ponents on the truck including the emissions 
system so it still operates as quietly and cleanly 
as original, but with more pep in its step. The 
broader torque curve allows the tunes to shift 
the transmission and engage lock-up at a lower 
RPM without bogging down the 2.8L Duramax 
engine which ultimately delivers lower RPM and 
less fuel consumption.

The four power levels included with the tunes 
are Optimized Stock (+10 HP), Tow Tune (+32 HP 
and 30 lbs-ft), Sport Economy Tune (+45 HP and 
60 lbs-ft) and Performance Tune (+52 HP and 80 
lbs-ft). Using the rotary selector knob the driver 
can easily switch between tunes on the fl y with-
out having to refl ash the truck to make changes. 
Duramax Tuner does not recommend prolonged 
use or towing in the Performance Tune, but it is 
fun to select the added grunt when needed. The 
truck seemed to still get great mileage but we 
honestly were not easy on the throttle and did 
not have enough time behind the wheel to log 
defi nitive fuel mileage improvements. We sus-
pect that drivers will pick up 1-2 MPG if they can 
control their right foot and maintain similar driv-
ing habits, but of course power is addictive so it 
is highly possible that your mileage may vary!

The DSP4 switch uses an OBD interface cable 
that has a pass through allowing the OBD II di-
agnostic port to still be used without requiring 

6&7       Next, he removes the tie rod retaining bolt 
from the spindle and taps it out of the alumi-

num spindle using a brass punch and ball peen hammer.
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8      Delo then removes the tie rod end from the rod 
counting how many turns are required to remove it 

from the shaft.

9      Using a caliper Delo takes a precise measurement 
of the distance from the end of the tie rod shaft to 

the jam nut. This allows him to install the new tie rod 
sleeve in the same place as the jam nut so that the 
trucks alignment will be very close to the same and the 
tires won’t get damaged as the truck is driven to the 
alignment shop after the installation is complete.

10      With the measurement complete he removes the 
jam nut and lubricates the threads of the tie rod 

with the included anti-seize.

11He also applies a bead of anti-seize on the inside lip of the tie rod sleeve. 12      Then Delo threads the sleeve into the same position as the jam nut and verifi es it 
with the digital caliper.

13&14          Once the sleeve is installed and measured he reinstalls the tie rod end before reinstalling it in the spindle.
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the switch to be unplugged from the truck. After 
Delo completed the tie rod sleeve installation 
he installed the DSP4 switch in the Colorado fi n-
ishing in less than 30-minutes while we slowed 
him down with our photography. He choose to 
mount the switch below the dash near the cen-
ter console where it would be out of the way yet 
easy to access to change power levels. He routed 
the cable along the bottom of the dash securing 
it with cable clamps and secured the slack with 
zip-ties. After the DSP4 switch was installed Bob 

Peterson from Duramax Tuner fl ashed their tune 
fi les into the truck using his laptop PC and an 
EFILive V2 interface.

With either installation, be sure to practice 
safe shop techniques and if you feel that the 
process is beyond your skill or comfort level have 
your local diesel performance specialist perform 
the installation for you. Just be sure to tell them 
that your friends at Ultimate Diesel Builder’s 
Guide sent you. No matter who does the instal-
lation we’re confi dent that you will be happy 

with the performance based on our seat time 
behind the wheel of the upgraded Duramax Col-
orado while we were in Michigan. The steering 
felt solid and secure and the power delivery was 
smooth with noticeably more grunt from the 
little 4-cylinder Duramax mill especially in the 
high power Duramax Tuner “Performance Tune” 
mode that delivers 52 extra horsepower and an 
additional 80 lbs-ft of torque to the rear wheels. 
UDBG

15 Then the sleeve can be tightened against the tie rod end acting as the jam nut to 
replace the factory jam nut that was removed earlier.

17      The SoCal Diesel DSP4 switch will be used in conjunction with Duramax Tuner 
tunes to improve the power and performance of the 2.8L LWN Duramax 4-cylinder 

engine and 6L50 transmission.

19      The switch fi ts perfectly and is secured with the included mounting hardware.

16      After reinstalling the wheel Delo checks the torque on each lug nut, it is a good 
idea to recheck the torque on the lug nuts after driving the vehicle for the fi rst 

time and again after 500 miles.

18      Delo drills a mounting hole for the DSP4 switch under the dash near the center 
console where it will be out of harm’s way but easy to reach to change tunes on 

the fl y.

20      Next Delo plugs the pass-through OBD connector into the trucks OBD II diagnostic 
port under the dash.
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Duramax Tuner
815.568.7922
DuramaxTuner.com

Merchant Automotive
866.399.7169
Merchant-Automotive.com

 SOURCES

21      To complete the install of the switch and cable, Delo secures the cable using cable 
clamps to make sure that the cable stays safely up and out of the way of the 

pedals, steering apparatus, and away from the driver’s feet.

23      Bob Peterson from 
Duramax Tuner 

happened to be in the shop 
while we were shooting 
this install so he hooked his 
laptop to the Colorado to 
fl ash their latest tunes into 
the truck using his EFILive 
V2. Most consumers would 
either have Merchant Auto-
motive or their local shop 
fl ash the truck directly or 
purchase an EFILive AutoCal 
to fl ash it themselves.

22      When the installation is complete the knob for the DSP4 switch and OBD connec-
tor are barely visible under the dash.

24      The Colorado and its corporate sibling the 
Canyon are both great trucks when equipped 

with the LWN 2.8L Duramax, and they are greatly 
improved with the extra power and torque from the 
Duramax Tuner tunes and beefed up steering from 
the Merchant Automotive tie rod sleeves.
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THE 
GREATEST 
(DIESEL) 
SHOW ON 
EARTH:

 Text/Photography:  Mike McGlothlin

EVENT FEATURE
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2017 
SCHEID DIESEL 
EXTRAVAGANZA
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Rob Wright’s All Attitude 
Dodge was on top of the 
world at this year’s Scheid 
Diesel Extravaganza. The 
Haisley Machine-backed 
second-gen claimed 
back-to-back wins in the 
Limited Pro Stock class.
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T
hanks to clear skies, 80-degree weather, 
and nonstop diesel action, everything 
was on the menu at the 2017 Scheid 
Diesel Extravaganza, held at the Wabash 
Valley Fairgrounds in Terre Haute, Indi-

ana. Now in its 21st year, the event’s busy three-
day schedule played host to top-shelf truck pull-
ing, eighth-mile drag racing, a 130-truck dyno 
competition, an indoor-and-outdoor vendor’s 
row, and one of the biggest show-n-shines in 
the industry. As far as the industry’s hottest run-
ning pullers, drag racers and daily drivers are 
concerned, the extravaganza was the place to 
be August 25-27—and thousands of spectators 
turned out to watch them compete.

TURNIN’ DIRT
With the Extravaganza rooted deeply in truck 

pulling, the action in the dirt remains a five-star 
experience. Hosted and sanctioned by the Lucas 
Oil Pro Pulling League, the pulls are the primary 
draw on both Friday and Saturday night, with 
late morning qualifying sessions held each day 
for the Limited Pro Stock field. This year, the top 
10 Limited Pro Stock trucks in PPL points were 
automatically allowed into the nighttime shows, 
while the remaining 40 trucks had to qualify for 
the remaining 16 openings. Despite there be-
ing no shortage of competition, the second-gen 
Dodge driven by Haisley Machine’s Rob Wright 
was on a mission. Both evenings, he would steal 
the show in the Limited Pro Stock class.

The Pro Stock field would see a familiar truck 
take the win on Friday night in the form of Ja-
cob Bair in the Haisley Machine Off Constantly 
Dodge, but it would be the ’80 Chevy driven by 
Jared Cox that would have the better weekend 
overall. As for Super Stock, the Friday night ac-
tion saw Scheid Diesel’s own Kent Crowder claw 
his way into the winner’s circle, and third place 
through seventh place were separated by just 6 
feet. On Saturday, Van Haisley and Josh Deeter 
would pull away from the rest of the field; ulti-
mately Deeter would take the win in the pull-

Jim Greenway piloted his Dodge to a third place finish Friday night in the Pro Stock class showing that DOT tires can 
still be competitive in the class that now seems to be dominated by cuts.

Similar to Rob Wright’s domination of the Limited Pro Stock class, Jared Cox would nearly do the same in the Pro Stock 
category. His Scheid-powered ’80 Chevy set the unbeatable mark at 318.32 feet on Saturday after squeaking past Jim 
Greenway for second place on Friday.

Loitering near the top of the Limited Pro Stock 
field all weekend was Eric Widman and his “Big 
Red” Dodge. He would qualify fourth on Friday, 
followed by a second-place finish that night. 
On Saturday, Eric would grab the number three 
qualifier position and come up less than an inch 
short of third place a few hours later.
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off. Although carnage was minimal in 2017, violent hopping 
destroyed part of the driveline in Carl Butler’s “Ranch Hand” 
Dodge in Pro Stock, while Justin Gearhart’s “Cream of the 
Crop” Dodge spit out its harmonic balancer in Super Stock.

CLASH OF THE TITANS
A short walk away from the truck pulls, the gates leading 

to the Crossroads Dragway eighth-mile track were open all 
weekend. As the second-to-last race on the Outlaw Diesel 
Super Series circuit, around a hundred trucks turned out in an 
attempt to collect as many points as possible. A test ‘n tune 
session was held Friday night while full E.T Bracket, Big Rig 
Bracket, 7.70 and 6.70 Index categories were run on Satur-
day, along with qualifying sessions being held for Pro Street, 
Pro Mod, and Pro Dragster. Sunday would bring the biggest 
day of racing—with a winner being declared in every class.

Being that both Lavon Miller and Dustin Jackson were in 
town, there was an unmistakable buzz in the air. Not only 
do they drive the fastest Pro Street trucks in the country, but 
they’re the most consistent, with either competitor capable 
of running low 5’s in the eighth. Needless to say, no one was 
surprised to find the two pitted against each other in the fi-
nal round. In Pro Dragster, the Scheid Diesel rail would clean 
house, Pro Mod would feature two muscle car’s squaring off 
in the finale, and two talented drivers dominated both the 
E.T. Bracket and Big Rig Bracket classes all weekend.

BIG NUMBERS
For the first time since we can remember, only one chas-

sis dyno was present at the Extravaganza. However, this 
didn’t seem to bother the Dan’s Diesel Performance crew 
one bit. Pulling overtime and working quickly, the DDP group 
somehow managed to strap 133 trucks to its mobile Dyno-
com chassis dyno in the two days it was running. By Saturday 
evening, eight trucks had breached the 1,000 hp mark, four 
of which cleared 2,000 lb-ft of torque. Mike Maas’ ’03 LB7 
Duramax took top fuel-only honors both days, making 1,216 
hp on Friday and clearing 1,244 hp on Saturday thanks to 
dynoing in the cool, morning air.

As has become commonplace at dyno events in recent 
years, plenty of ghetto fogging took place (i.e. spraying ni-
trous directly into the intake—Ed.), along with a handful of 
coolant leaks. We even witnessed a crushed fuel filter when a 
low-profile Chevy failed to fully clear the dyno, but that would 
be the extent of the carnage. All told, 62 daily driven Rams, 
GM’s, and Fords would lay down between 500 and 700-rwhp, 
which indicates that—at the very least—folks are still opting 
for the hottest custom tuning they can buy, as well as mid-
grade turbo and fuel system modifications.

SHOW AND GO
Variety, variety, variety is how we would sum up this 

year’s show-n-shine competition. For 2017, Duramax and 
Cummins-powered C10’s, the infamous twin-Cummins Dodge, 
a one-off monster truck, and purpose-built show rigs were all 
parked in the Purdue Diesel Club judging area. To declare the 
best Dodge, GM, Ford, and custom vehicle on hand, Purdue 
Diesel Club officials would have to sift through an insane 184 
entries. From what we observed, the growing trend of mas-
sive wheels with huge offsets is in full swing. Countless trucks 
could be seen sporting 24-inch wheels—and 26’s could even 
be found on several others.

Dozens of vendors were present inside the exhibition hall, 
while a sizeable group of others set up shop outdoors (on 
both the north side of the exhibition hall and show-n-shine 
areas). New turbo technology, exotic hard parts, fuel system 
components, and full competition engines were on display, 
not to mention the competition-ready vehicles positioned 
front and center at the Wagler, Fleece, and Unlimited Diesel 

Back in Pro Stock trim for 2017, Brad Ingram’s ’96 Dodge clawed its way to a sixth-place finish during 
Friday night’s show. He would improve on that by finishing in the No. 3 spot on Saturday.

Jeremy Wagler put on a show with exhibition hooks each night in the super charged 2WD Wagler 
“shop truck” as it carried the tires and shot flames out the exhaust while it roared down the track.

Unlike the Pro Stock and Limited Pro Stock classes, the Super Stock trucks were anything but predict-
able in 2017. The winners of Friday night’s contest seemed to finish mid-pack on Saturday, and vice 
versa. After finishing eighth the first night, Van Haisley’s Rock Hard Ram stormed to a distance of 
325.55 feet on Saturday. However, during the pull-off he would go 317.15 feet to Josh Deeter’s 325.78 
feet, forcing him to settle for the runner-up position.

There is always plenty of heartbreak to be had during qualifying. Every year, a handful of strong 
contenders miss the mark by inches. Such was the case for Ryan Stalh and his “Spooled Up” Duramax. 
In both Friday and Saturday qualifying sessions, he would place ninth—one spot shy of making it into 
the nighttime show.
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Performance booths. The level of ingenuity, in-
novation, and quality built into the vehicles and 
products on display at this year’s Scheid Diesel 
Extravaganza is proof that the diesel industry is 
always moving forward.

Check out a small sampling of our event cov-
erage over the next few pages to get a taste of 
what you missed if you were unable to make 
the event this year. If you have yet to attend the 
Scheid Diesel Extravaganza in person we whole-
heartedly suggest you make plans to be there in 
the future, the event is one that should be near 
the top of any diesel enthusiasts bucket list for 
sure! UDBG

Always a crowd favorite, the 20,000-lb Hot Rod Semi’s 
once again put on a frame-twisting, front tire-carrying 
performance. Here, the Macksimus Prime II Mack driven 
by Casey Smith puts an incredible 20 feet on the rest of 
the field. 

The wheels-up, 10,000-lb Pro Stock class arguably puts 
on the most exciting show in tractor pulling, where the 
competition is always neck-and-neck. Dustin Hart (of 
Hart’s Diesel & Machine) and his Massey Ferguson found 
themselves in the thick of things with a fourth place 
on Friday and a third place finish less than 24 hours later.

Also torquing along in the Hot Rod Semi class was 
William Miller in the “Bad Attitude” International. This 
hook would yield the Indiana native a 312.76-foot 
distance—good enough for second place behind Smith’s 
dominant Mack.

Even though the Scheid rail would cruise to the win in 
the Pro Dragster class, it nearly ran away following its 

4.52-second pass in the finals. After the injection pump 
stuck the rack, driver Jared Jones was taken on a wild, 

white-knuckle ride with the parachute deployed. Before 
it was all said and done, the dragster would blow through 

Crossroads Dragway’s shutdown area, cross Union Road, 
and finally come to a rest beside a putt-putt golf course. 

Thankfully, no major damage occurred during the run-off.

Jared Ring made it to the semifinal 
round in Pro Street with his slick 
second-gen Dodge that he typically 
runs in the heavier Super Street class 
making a good showing for himself.
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Any time Dustin Jackson and Lavon Miller attend the same event, you can almost 
guarantee you’ll see them in the final round. Looking to stay atop the Outlaw Diesel 
Super Series’ Pro Street standings, Jackson would work through the traction issues that 
plagued him all weekend, and ultimately pilot his triple-turbo, Cummins-powered 
Ford Lightning into the winner’s circle.

In one of the more anticipated races of the weekend, Ryan Milliken’s Internet-kill-
ing ’66 Cummins-powered Nova faced off against John Fyffe’s ’63 Chevy II, which is 
powered by a twin-turbo Duramax (driven here by Jacob Richards). Won on the tree, 
Milliken would cruise to the victory with a 5.58 at 128 mph (vs. 6.75 at 111 mph for 
Richards).

Rare traction gremlins surfaced at the worst possible time for Lavon Miller’s ’06 
Dodge—during the Pro Street finals. Even though the truck quickly settled back into 
the groove, there simply wasn’t enough room in the eighth-mile track to reel Dustin 
Jackson in. Miller would go 5.50 at 135 mph to Jackson’s 5.27 at 134 mph.

The E.T. Bracket class was chock full of competitive drag racing all weekend, with 
everything from 7-second to 13-second dial-ins written on competitor’s windshields. 
Shawn Matz even brought his tune-only 6.4L Power Stroke dually out to do battle.

Although an all-night thrash session to repair a bent valve had them ready to go 
for Sunday’s Pro Street eliminations, the Stainless Diesel crew suffered a cracked 
high-pressure fuel line in the staging lanes. But even though it would end their week-
end, plenty of folks stopped by to see the awesome triple-turbo arrangement under 
the hood of the tube chassis truck. In case you’re wondering, two 5-blade S485 SX-E’s 
serve as one large atmosphere unit, while an S480 is bolted to the exhaust manifold.

One thing we’ll say about the 
lightweight, second-gen Dodge 
owned by Seth Higgins (and 
formerly by Kingspeed Race & 
Repair) is that it’s been hard to 
slow the truck down enough 
to make it a consistent index 
racer. All that came to an end 
on Saturday at Scheid’s, as 
Higgins beat out Braxton Grose 
for the 6.70 Index class win on 
Saturday to go with a semi-final 
round appearance on Sunday.

As has become tradition in recent 
years, a Big Rig bracket racing class 
was once again held at the extrava-
ganza. Navigating his ’06 Kenworth’s 
gearbox with surgeon-like precision, 
Jason Graves (far lane) would take 
top honors on both the Saturday and 
Sunday show. Robby Patterson (near 
lane) secured Sunday’s runner-up 
position in his ’85 Paccar.
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TOP-5 SATURDAY DYNO RESULTS 
(Rated by Horsepower and Torque combined)
Owner Truck Horsepower Torque
Dustin Donadio ’06 Dodge 2500 1,328.9 N2O 2,401.0
Mike Maas ’03 Chevy 2500 HD 1,244.1 2,193.5
Wyatt Boyd ’94 Dodge Ram 2500 1,237.9 N20 2,114.0
Mitchell Leu ’12 Ram 2500 1,288.5 N2O 1,775.1
Austin Beck ’07 Dodge Ram 2500 998.5 1,688.6

TOP-5 FRIDAY SLED PULL RESULTS:
ARP Super Stock Diesel Truck

Place Driver Truck Distance
1 Kent Crowder Scheid Diesel (Dodge) 338.32
2 Cody Hastings Against the Grain (Dodge) 331.20
3 Shane Kellogg Trump (Dodge) 328.73
4 Don Bowling Pulling for the Cure (Ford) 327.83
5 Kyle Michael Climax (Chevy) 327.08

Diamond Pistons Pro Stock Diesel Truck
Place Driver Truck Distance
1 Jacob Bair Off Constantly (Dodge) 311.51
2 Jared Cox Boosted Outlaw (Chevy) 302.88
3 Jim Greenway Baillie Diesel (Dodge) 302.27
4 Keith Witt Cross Wired (Dodge) 302.10
5 James Barder Barder Turbo (Ford) 301.42

Diamond Eye Limited Pro Stock Diesel Truck
Place Driver Truck Distance
1 Rob Wright All Attitude (Dodge) 323.73
2 Eric Widman Big Red (Dodge) 323.16
3 Josh Land The Crippler (Dodge) 321.18
4 Chad Perkins Perkins Diesel (Chevy) 320.97
5 Mac Cottrell Cantankerous (Dodge) 319.24

Mac Trailer Hot Rod Semi
Place Driver Truck Distance
1 Casey Smith Maximus Prime II (Mack) 316.74
2 Ryan Debroux Playin’ With Fire (KW) 307.91
3 William Miller Bad Addiction (IH) 307.60
4 Dick Bonner Maximus Prime I (Mack) 306.47
5 Evan Moser Magnum Force (Mack) 304.26

As is par for the course at the extravaganza, show-n-shine entries trickled in on Friday 
and the biggest turnout was tallied on Saturday. The Purdue Diesel Club (the group 
that organizes the show-n-shine) counted 75 trucks on day one, while Saturday would 
bring in a total of 109 vehicles.

After finishing 16th in an attempt to qualify for the Limited Pro Stock class, the guys 
at Unlimited Diesel Performance decided their P-pumped 7.3L puller would get more 
attention parked next to its vendor booth inside the exhibition hall. They were right! 
Hundreds of people stopped by to take a look at the work of art under the hood.

The Scheid show-n-shine is known for bringing out some of the most unique, one-off, 
and over-the-top vehicles you can imagine—and Greg Adams’ ’79 Bronco defines 
that to a “T.” His monster truck creation is part Bronco, part F-600, Cummins-pow-
ered (5.9L), and Allison-shifted (AT545). The AxleTech planetary axles underneath it 
provide front and rear steering, as well as full air brakes.

RESULTS:
SHOW-N-SHINE Friday
BEST CHEVY:
Zach Barton, 2006 Silverado 
2500 HD
BEST DODGE:
Brandon Davis, Ram 2500
BEST FORD:
Zach Scoles, 2004 F-250
BEST CUSTOM:
Ed Williams, F-450

SHOW-N-SHINE Saturday
BEST CHEVY:
Jeff McClure, 2015 Silverado 
2500 HD
BEST DODGE:
Jason Newlin, 1992 W250
BEST FORD:
Levi Fenner, 2010 F-250
BEST CUSTOM:
Koy Vanhorn, 1979 F-350

TOP-5 FRIDAY DYNO RESULTS  
(Rated by Horsepower and Torque combined)
Owner Truck Horsepower Torque
Mike Maas ’03 Chevy 2500 HD 1,216.6 2,122.1
Jacob Briggs ’12 Ram 2500 1,172.8 2,086.9
Jerry Hankins III ‘05 Dodge Ram 2500 1,192.7 1,940.2
Keith Burwinkel ’07 Dodge Ram 3500 1,058.6 1,489.6
Tyler Delong ’04 Dodge Ram 2500 943.7 1,559.2
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TOP-5 SATURDAY SLED PULL RESULTS:
ARP Super Stock Diesel Truck
Place Driver Truck Distance
1 Josh Deeter Up in Smoke (Chevy) 325.78 Pull Off
2 Van Haisley Rock Hard Ram (Dodge) 317.15 Pull Off
3 Carl Atley Lethal Weapon (Ford) 316.32
4 Kyle Michael Climax (Chevy) 314.87
5 Brad Deeter Oversize Load 310.49

Diamond Pistons Pro Stock Diesel Truck
Place Driver Truck Distance
1 Jared Cox Boosted Outlaw (Chevy) 318.32
2 Norman Newswanger Chapter 11 (Ford) 314.41
3 Brad Ingram Scheid Diesel (Dodge) 313.38
4 Jacob Bair Off Constantly (Dodge) 303.13
5 Rod Tarr Twisted Metal (Dodge) 296.82

Diamond Eye Limited Pro Stock Diesel Truck
Place Driver Truck Distance
1 Rob Wright All Attitude (Dodge) 312.24
2 Adam White O’Bryant Diesel (Dodge) 301.18
3 Mac Cottrell Cantankerous (Dodge) 300.93
4 Eric Widman Big Red (Dodge) 300.83
5 Mark Thomforde The Addiction (Dodge) 300.21

Mac Trailer Hot Rod Semi
Place Driver Truck Distance
1 Casey Smith Maximus Prime II (Mack) 332.89
2 William Miller Bad Attitude (IH) 312.76
3 Philip Price Magnum Force (Mack) 310.31
4 Ryan Debroux Playin’ with Fire (KW) 303.39
5 Justice Schneider ’85 Kenworth (KW) 228.44

TOP-2 SATURDAY DRAG RESULTS:
Flo~Pro 6.70 Index
Place Driver Truck ET Speed
Winner Seth Higgins ’01 Dodge 6.883 83.82
Runner Up Braxton Grose ’02 Chevy 6.973 102.81

ATS/Diesel Power 7.70 Index
Place Driver Truck ET Speed
Winner Kevin Frey ’06 Chevy 7.701 90.10
Runner Up Ryan Riddle ’07 Dodge 7.667 82.96

Jamo E.T. Bracket
Place Driver Truck ET Speed
Winner Joey Moore ’06 Dodge 10.03 69.40
Runner Up Kevin Meredith ’06 GMC 10.157 67.66

Scheid Diesel Big Rig
Place Driver Truck ET Speed
Winner Jason Graves ’06 Kenworth 12.047 63.82
Runner Up Rob Patterson ’00 Peterbilt 12.898 57.13

If you remember our coverage from last year, or you’ve been on the Internet at some 
point over the last 18 months, you know this project. Now in near-finished state, Jody 
Mollet’s twin-Cummins ’70 Dodge Sweptline runs and drives! Currently, the final odds 
and ends are being wrapped up and minor drivability bugs are being worked out.

This inconspicuous regular cab 
LB7, complete with Minnesota 

plates that appropriately 
read JKLNHYD, would take top 

fuel-only honors both days 
the dyno was running. Owner 

Mike Maas told us the built 
engine had only been togeth-

er about a week at the time 
he cleared 1,200-rwhp. The 

lightweight ’03 Silverado 2500 
HD benefits from an S369 SX-E 

over S485 compound config-
uration, Wagler Competition 

Products’ street series heads, 
dual LBZ CP3’s, 150 percent 
over injectors, and Danville 

Performance tuning.

In an attempt to crack into the 3,000+ hp engine market, Fleece Performance 
Engineering introduced its billet-aluminum (forged 6061) Cummins block at the 
show. We’re told the exotic crankcase is designed to accept either the 12-valve or com-
mon-rail front timing cover, includes a billet-aluminum dry sump oil pan that doubles 
as a block stiffener, and can be had with cross bolted billet-steel or billet-aluminum 
main caps.
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While some enthusiasts frown on the big wheel craze, there is no denying that 24’s 
and even 26’s are “in” right now in the diesel aftermarket. Cameron Guernsey’s ‘17 
Ram 3500 sports a set of 26x16-inch Fallout FP8 brushed aluminum wheels from 
American Force, along with a 12-inch Full Throttle Suspension lift, Fox 2.0 reservoir 
shocks, and enough fuel and air mods to get this behemoth into the 750-rwhp range.

It wasn’t all obscenely huge wheels and bling in the show-n-shine, as there were 
plenty of daily-driven trucks (that clean up nice) parked under the pavilion as well. 
One such truck was Ross Blacket’s crew cab, long bed ’06 GMC. Other than a tune, the 
LBZ has remained untouched due to the truck being used to tow a 36-foot camper on 
a regular basis.

This 6.4L powered Ford packed a dirty little 
secret: a triple-turbo arrangement and plenty 
of fuel. Over on the Dan’s Diesel Performance 
dyno, the ’09 F-350 laid down 1,020 hp.

TOP-2 SUNDAY DRAG RESULTS:
Diesel World/Diamond Pistons/Ultimate Diesel Builder’s Guide 
Pro Dragster

Place Driver Truck ET Speed
Winner Jared Jones ’15 Spitzer 4.525 152.99
Runner Up Jared Smith Duramax 5.521 115.15

SunCoast Pro Mod
Place Driver Truck ET Speed
Winner Ryan Milliken ’66 Chevy Nova 5.582 128.18
Runner Up Jacob Richards ’62 Chevy Nova 6.754 111.75

Hot Shot’s Secret Pro Street
Place Driver Truck ET Speed
Winner Dustin Jackson ’94 Ford Lightning 5.278 134.92
Runner Up Lavon Miller ’06 Dodge 5.50 135.95

Flo~Pro 6.70 Index
Place Driver Truck ET Speed
Winner Ric Newbury ’04 Dodge 6.903 95.80
Runner Up Rick Fox ’00 Dodge 6.948 97.71

ATS/Diesel Power 7.70 Index
Place Driver Truck ET Speed
Winner Larson Miller ‘07 Dodge 7.797 76.71
Runner Up Tristan Dunlap ’06 Dodge 7.745 90.63

Jamo E.T. Bracket
Place Driver Truck ET Speed
Winner Joey Moore ’06 Dodge 10.01 68.57
Runner Up Kevin Adams ’05 Chevy 10.814 58.99

Scheid Diesel Big Rig
Place Driver Truck ET Speed
Winner Jason Graves ’06 Kenworth 12.06 64.26
Runner Up Robby Patterson ’85 Paccar 13.84 54.58

Note: For full results see OutlawDieselSS.com, ProPulling.com 
and ScheidDiesel.com—Ed.

Over the years, Dan’s Diesel Perfor-
mance has earned a reputation for 
having one of the most accurate 
mobile chassis dynos in the industry. 
And while it was on hand (and 
busier than ever before) at the 
2017 Extravaganza, it would change 
hands soon after the event. Starting 
next year, the same truth-telling 
Dynocom dyno will be back in 
action in Terre Haute courtesy of 
its new owners, Reusch Diesel of 
Spencer, Ohio. 



IT’S TURB  TIME!
AUGUST 1ST THRU NOVEMBER 30TH

64 OZ STICTION ELIMINATOR

$10SAVE RE
BA

TE

32 OZ STICTION ELIMINATOR
* Rebate valid for up to TWO purchases for a 

maximum rebate of $20/person.

$5SAVE RE
BA

TE

THIS ENGINE WITH 215K MILES  
REGULARLY RUNS STICTION ELIMINATOR

THIS ENGINE WITH SIMILAR MILES  
HAS NEVER RUN STICTION ELIMINATOR

RESTORES 
POWER & 
COMPRESSION

REDUCES 
WEAR

PROTECTS 
TURBO, INJECTORS 
& RINGS

*

*

AVAILABLE AT:
HotShotSecret.com | 800.341.6516
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EVENT SPONSORS/VENDORS:
aFe Power
ARP
AirDog
BDS Suspension
Big Ass Diesel
BorgWarner
Bully Dog
Cummins
Dan’s Diesel Performance
Diamond Eye Performance
Edge Products
Elite Built
Exergy Performance
FASS Diesel Fuel Systems
Fleece Performance Engineering
Fluidampr
Haisley Machine
Industrial Injection
Lucas Oil Pro Pulling League
MBRP Performance Exhaust
Midwest Truck Products
Outlaw Diesel Super Series
Purdue Diesel Club
Rudy’s Diesel Performance & Offroad
RLC Motorsports
S&S Diesel Motorsport
SCT
Smeding Diesel
South Bend Clutch
Springs Insurance & Financial Services
Swamps Diesel Performance
Terre Haute Convention & Visitors Bureau
Tial Sport
TS Performance
United Rentals
Unlimited Diesel Performance
Valair Performance Diesel Clutches
Vincennes University
Wagler Competition Products
Wehrli Custom Fabrication
XDP

Crossroads Dragway
812.229.2167
CrossroadsDragway.com

Dan’s Diesel Performance Mobile Dyno
815.245.8548
DansDieselPerformance.com

Lucas Oil Pro Pulling League
812.216.4024
ProPulling.com

Outlaw Diesel Super Series
OutlawDieselSS.com

Scheid Diesel
800.669.1593
ScheidDiesel.com

Wabash Valley Fairgrounds
812.232.9627

 SOURCES

When you spot a short bed second-gen Dodge with compound turbos and a 13mm P-pump, you move in for a closer 
look. After getting all the details from owner Wyatt Boyd, we learned that he’d added immense fueling and air to 
a tired, 250,000-mile 5.9L for one purpose—to see what the 12-valve was really made of. On the rollers, the little 
Dodge would lay down 1,237 hp on nitrous before blowing a heater core hose.

Thanks to tuning support becoming available for the ’17 Super Duty’s literally days before the Scheid event, several 
new Fords made 550+ hp on the rollers. However, Morgan Primm of Midwest Diesel & Auto went a step beyond all of 
that, adding a set of compounds to the mix. Thanks to the addition of the S475, his 6.7L Power Stroke laid down 642 
hp and 1,214 lb-ft of torque.

Either Ryan O’Toole didn’t get the number he 
wanted out of his ’15 Ram 1500 or he planned 
on ghetto fogging the EcoDiesel from the get-go. 
Either way, we found out that cracking open the 
bottle directly in front of the intake adds another 
50 hp to a diesel half-ton Ram’s bottom line.
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LIGHTNING
STRIKES

 Text: Chris Tobin
Photography:  Chris Tobin
and Kyle Tobin

FEATURE Dustin Jackson is a 31-year old oilfi eld worker from Floresville, 
Texas, with a passion for diesel performance, but until about 
a year ago that passion was directed toward high power 
street trucks. While owning and building several high power 
street trucks he developed a friendship with Ryan Milliken 

the owner of Hardway Performance in Mary Esther, FL and when Jack-
son was talking things over with Milliken about building another truck 
they discussed the power levels and Milliken convinced Jackson that 
at the power levels he was talking about it was time for him to move on 
from the street and build a dedicated race truck.
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OLD HUSTLE NEW FLOW 
WITH DUSTIN JACKSON’S 
2,100 HP REBUILT PRO 
STREET DRAG RACER

With that thought in mind Jackson began 
planning to build a race truck from scratch. Then 
he came upon the 1994 Ford Lightning that Zane 
Koch originally built to go fast with a 7.3L Power 
Stroke and bought it rather than start from noth-
ing. It had been converted to a Cummins already 
when he bought it but while testing he spun a 
main bearing in the engine and decided while 
the truck was down for engine work he might 
as well go through everything for a full build to 
make the truck his own.

Jackson chose to work with Fleece Perfor-
mance Engineering and their sister company 
Freedom Racing Engines in Brownsburg, IN as 

they did incredible work on Milliken’s Dodge 
1500 “Mini Wheat” and he was familiar with 
their amazing attention to detail and quality 
chassis fabrication. At Freedom, John Benshoof 
went to work building a mean competition 6.4L 
Cummins engine that relied on the factory Cum-
mins crank swinging a set of Carrillo rods and 
Diamond pistons through 4.125-inch bores in 
the six cylinder Cummins block. Surprisingly the 
block of the race engine is not filled and still uses 
water circulating through the block and head to 
keep it cool. The rotating assembly is topped 
with a Cummins cylinder head that received 
the full Freedom Racing treatment including 

milling off the factory intake shelf before elab-
orate porting and polishing was completed on 
the head to improve airflow on the intake and 
exhaust ports. The head is secured to the block 
with a set of 14mm ARP head studs to keep the 
combustion pressure inside the block. The long 
block is capped off with a Maryland Diesel Per-
formance valve cover.

While Benshoof was machining and prepar-
ing the 6.4L Cummins race engine Tony Der-
hammer, Chase Fleece and Jake Richards went 
to work on the truck over in the Fleece Perfor-
mance shop around the corner removing the old 
roll cage and cutting off the front suspension. 

Dustin Jackson’s 1994 Ford 
Lightning is lightning fast on 
the drag strip and has taken 
the Pro Street class by storm 
in 2017 collecting several 
wins along the way.
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Once the Lightning was gutted they went to 
work cutting and bending tube then welding it 
in place for the new front suspension as well 
as the NHRA 25.6 spec roll cage to protect Jack-
son while he blasts down the track at close to 
170 MPH. The cage uses a funny car style sur-
round that wraps around the Sparco race seat 
where Jackson goes to work. With the front end 
reworked they also fabricated new mounts for 
the lift off fiberglass 1-piece hood as well as the 
lightweight molded front bumper.

The new front suspension uses a Pinto-style 
lightweight steering rack to keep the truck 
pointed straight ahead as Jackson pilots it down 
the track. Adjustable coil-over VariStruts with re-
mote reservoirs were integrated into the rebuilt 
design to allow the team to adjust the truck for 
any changes they make as well as fine tune for 
various weather or track conditions. The Fleece 
build team also made sure that the rear of the 
truck was in great shape and installed a set of 
adjustable VariShock coil-overs in the rear to 
tame the 9-inch Strange rear axle and prevent it 
from getting unruly below the truck.

After the truck and engine were buttoned 
up in Indiana they were loaded up and brought 

down to Florida where Milliken and his team at 
Hardway Performance went to work plumbing 
and wiring the truck. Spaghetti Menders com-
ponents, modules and harnessing were used to 
breathe life into the Ford’s electrical system and 
Cummins engine along with a Racepak gauge 
and data acquisition system for detailed infor-
mation on each pass.

In addition to wiring the truck the Hardway 
team also handled the plumbing for the fuel, 
cooling and oil systems as well as designing and 
installing the complex triple turbo setup. The fuel 
system uses a pair of AirDog 4G pump and filter 
systems mounted on each side of the bed in the 
rear compartment under the tonneau cover to 
send fuel from the rear mounted fuel cell up to 
a pair of S&S Diesel Motorsport 12mm stroker 
CP3 high pressure fuel pumps. One of the CP3s 
is mounted in the factory position driven directly 
off of the gear drive in the timing case while the 
second CP3 is belt driven off the crank shaft and 
installed with a Fleece mount and machined 
drive pulley. From the CP3s high pressure fuel 
is channeled through the fuel rail then handed 
off to a set of massive 99 LPM Dynomite Diesel 
Products fuel injectors. To further enhance the 

engine’s performance they also installed nitrous 
oxide injection for a little additional oomph as 
needed. A pair of powder coated nitrous bottles 
is installed in the rear portion of the bed on the 
passenger side of the truck.

Since the Cummins engine block is not filled 
the truck would require a radiator to keep the 
engine cool. But with the turbo system they had 
in mind there wouldn’t be room for a traditional 
front mount radiator so they installed the cus-
tom aluminum radiator in the bed of the truck 
below the tonneau cover drawing air from be-
low with electric cooling fans.

Milliken worked with Forced Inductions 
to develop the turbo system with a com-
pound triple turbo arrangement that uses dual 
front-mounted S476 turbos to draw in fresh air. 
The pair of turbos then compresses the intake 
charge and sends it along through large diam-
eter stainless steel piping to the manifold char-
ger which is a Forced Inductions S488 turbo. All 
three of the chargers use BorgWarner race cov-
ers and custom billet wheels on the compressor 
side that are powder coated metallic maroon 
and stainless steel Tial turbine covers. The man-
ifold charger is fed a steady flow of hot exhaust 

Removing the hood reveals this triple-turbo Cummins monster that belts out about 
2,100 HP and 3,000 lbs-ft of torque to propel the 4,500-pound truck down the 1/4-
mile in a best time of 8.14 seconds at 168 MPH.

The team at Hardway Performance fabricated the triple turbo system using a pair of 
huge Forced Inductions S476 turbos to draw in plenty of air. The turbos use powder 
coated BorgWarner race covers for the compressor housings and stainless steel Tial 
turbine covers on the exhaust side along with custom billet compressor wheels.

The compressed intake charge from the pair of atmo-
sphere turbos is merged and fed into a S488 Forced 
Inductions turbo that also sports a billet compressor 
wheel, powder coated race cover and stainless steel 
exhaust housing. It is mounted directly to a polished 
stainless steel exhaust manifold from Stainless Diesel.

A Fleece Performance Engineering dual CP3 mount and 
pulley were used to install a pair of S&S Diesel Motor-
sport 12mm stroker CP3 high pressure pumps to supply 
plenty of fuel to the engine.

Here you can take a close up look at the Maryland Diesel 
Performance billet valve cover as well as the powder 
coated Banks Power BigHoss intake manifold that is 
fed the highly compressed intake charge once it returns 
from the cab and the air to water intercooler. Notice 
the intricate stainless steel tubing fabrication from the 
Hardway team to channel air from turbo to turbo as well 
as in and out of the truck.
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gasses directly from the engine through a pol-
ished stainless steel Stainless Diesel exhaust 
manifold. The custom fabricated stainless steel 
hot side piping uses exhaust wrap to help keep 
the heat in the pipes to maximize performance. 
After the intake charge is compressed a second 
time it is routed into the cab of the truck where 
it flows through a Precision Turbo 4000 air-to-
water intercooler and is then channeled back to 
the engine and into the head through a powder 
coated Banks Power BigHoss side draft intake 
manifold.

The engine package is wrapped up and con-
trolled with a factory ECU that was tickled by Mil-
liken’s magic fingers with EFILive custom tuning 
to give Jackson all the power he needed to take 
the Pro Street class by storm. The potent 6.4L 
Cummins engine is said to deliver around 2,100 
horsepower and 3,000 lbs-ft of torque at its peak 
capability which is more than enough to carry 
the 4,500-pound Ford Lightning to low 8-second 
quarter-mile passes at nearly 170 MPH.

To handle all that Cummins power Jackson 
relies on a Rossler Transmissions built Turbo 400 The front view of Jackson’s sinister black Lightning is intimidating enough, but what lies beneath the one-piece lift off 

hood takes it to a whole new level.

The team at Fleece Performance cut the front suspension 
off of the chassis and fabricated this new tubular front 
chassis section to be lightweight and strong for drag 
racing. VariStrut adjustable remote reservoir struts were 
integrated into the chassis to allow the team to tune 
for various track conditions or changes with the truck. A 
simple Pinto style steering rack was used to save weight 
and keep the truck pointed straight as Jackson blasts 
down the track.

Jackson and his fiancée Mindy Ashley lift off the hood to reveal the engine during our photoshoot. While it is 
physically large the fiberglass hood is very light weight and easy to handle. The team at Fleece integrated head and 
running lights into the hood and built the mounts so that the electrical power was fed to them through brass spring 
connections as seen near the front turbos.

With the hood and bumper installed 
the front of the truck looks nearly stock. 

But the Mickey Thompson 28.0/4.5-15 
ET Front drag tires wrapped around 

15X4-inch Weld Racing Magnum Drag 
2.0 wheels give away the go fast aspi-

rations of the truck and its owner.

Spent gasses from the three turbos are merged into a 
single outlet and sent skyward through the outlet at 
the base of the hood. A simple but elegant carbon fiber 
panel from OldSkoolFab gives the cutout in the hood a 
clean look.
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three-speed transmission. A custom SunCoast 
flex plate is used to link the engine to the trans-
mission through a Neal Chance Racing torque 
converter. A custom Browell Bellhousing is em-
ployed to physically mount the transmission to 
the Cummins engine while also protecting Jack-
son from the high speed rotating parts and any 
potential failure. Gear selection is handled by a 
Precision Performance Products ratchet shifter 
that is pneumatically actuated so that Jackson 
can keep his hands on the wheel in the heat of 
the moment while flying down the track. The 
output of the Rossler transmission is carried 
to the Strange rear axle through a custom PST 
carbon fiber driveshaft that is strong and light-
weight.

The power from the Cummins is put to the 
ground through a pair of massive 34.0/13.5-
16 Mickey Thompson ET Drag slicks that wrap 
around 16X16-inch Weld Racing Magnum Drag 
2.0 double-beadlock wheels. Up front Jack-
son relies on a skinny set of Mickey Thompson 
28.0/4.5-15 ET Front drag tires wrapped around 
15X4-inch Weld Racing Magnum Drag 2.0 
wheels to keep the Lightning pointed straight 
and true as he blasts down the track. Wilwood 
brake calipers, pads and rotors are employed 
at all four corners to help whoa the truck down 
from its high speed runs, but the main slowing 
power comes from a Stroud parachute that is 
mounted to the rear of the little Ford.

To finish off the truck Jackson turned to the 
team at Brand Smith for a custom metallic black 
satin finish wrap and deep maroon sponsor 
graphics along the lower edge of the body. They 
also did the silver script on the bedsides that 
features the trucks slogan of “Old Hustle New 
Flow” signifying that while the truck has been 
around the block a few times prior to Jackson 
taking over the reins with an old school truck 
with new school techniques and tactics to make 
good power and speed on the track.

It’s hard to believe that the Lightning is Jack-
son’s first serious race truck and that he has run 

Jackson is well protected in the cocoon inside his Light-
ning thanks to the new NHRA 25.6 spec roll cage fabri-
cated by the team at Fleece Performance Engineering. 
Notice the Sparco steering wheel, Sparco race seat and 
Simpson 5-point race harnesses as well as the Racepak 
gauge display and Precision Performance Products 
shifter—everything is designed to make the truck go fast 
and be safe doing it.

A bank of ten switches is used to control nearly all of 
the truck’s vital functions. It is mounted to the roll cage 
within reach of Jackson from the driver’s seat while he 
is strapped in.

so well with it as a rookie driver and competitor. 
He had some growing pains in the few events he 
entered in 2016 including a DQ for running fast-
er than the previous cage’s chassis certification 
at the NHRDA 2016 World Finals that prompted 
the reworking of the truck to its current state. 
Jackson finished off 2016 with a win at the Die-
sel Thunder event then went on a tear for 2017 
after the rebuild. He has won all but one race 
he has entered so far in 2017 and that loss was 
self-inflicted with a red light in the final round at 
the TS Outlaw event. As of our editorial deadline 
Jackson leads the Pro Street class points in both 
the NHRDA and ODSS with one race remaining 
in each organization and we feel that it is highly 
likely that by the time you read this article that 
he will be a double Pro Street Champion. Maybe 
Lightning does strike twice after all! UDBG

Moving over to what was the passenger side of the truck 
you can see the fine tin-work that was fabricated to keep 
the truck looking clean as well as the OldSkoolFab carbon 
fiber door panel trim. The large box that occupies the 
area where a passenger seat would normally reside is 
the enclosure/shield for the Precision Turbo 4000 air-to-
water intercooler that is contained within.

Jackson’s Lightning is over 23-years old now but 
he has given it a youthful new lease on life for 
its second round as a drag truck that looks like 
it’s going fast while its sitting still.
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Looking at the truck from the rear you can see 
that the build teams paid close attention to the 
little details like the fully functional brake lights 
including the third brake light. Also notice the 
necessary drag race components like the master 
power switch installed in the blank license plate 
panel, the charging posts in the roll pan, the 
adjustable wheelie bars and the Stroud parachute 
that is packed and ready to slow the truck down 
from nearly 170 MPH speeds at the top end of 
the track.

Below the forward access panel you will find the ice box 
for the air-to-water intercooler as well as the relocated 
radiator that keeps the engine cool while it blasts down 
the track.

Opening the full-width rear access panel reveals the fuel 
tank mounted above the axle between the wheel tubs 
as well as a pair of powder coated nitrous bottles that 
match the turbos and other components up front and a 
pair of AirDog 4G fuel pump and filter systems mounted 
on each side of the bed.

Looking under the rear of the truck you can see the in-
verted Optima Yellow-Top battery as well as the Strange 
9-inch rear axle and dual-adjustable VariShock coil-overs 
that are used to tune the suspension.

OldSkoolFab created beautiful and functional carbon fiber hard tonneau panels 
for the bed of the Lightning. All the panels are removable for maintenance and 
repairs on the truck, but there are also two hinged sections (one at the passenger 
side front and one across the rear) to give quick access to areas that are frequently 
used.

The Lightning still features a steel bed along with massive 34.0/13.5-16 Mickey 
Thompson ET Drag slicks wrapped around 16X16-inch Weld Racing Magnum Drag 
2.0 wheels to bite into the track and launch the truck out of the hole.
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We caught this shot of Jackson 
launching the Lightning at the 2017 
TS Outlaw event where it carried the 
front wheels off the line on the way 
to a 5.205-second 1/8-mile pass at 
over 134 MPH.

Once again, we caught the Light-
ning striking as Jackson launched 
off the line at the 2017 Rudy’s 
Season Opener—this is a familiar 
view of the truck for most of his 
competitors.

Jackson and Ashley get around the 
pits in style with a matching EZ-GO 
golf cart that the couple uses as a pit 
vehicle throughout race weekends.
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SLOW THE 
LOAD

 Text:  UDBG Staff  Photography:  UDBG Staff and Courtesy of the ManufacturerUDBG TECH

 IMPROVE THE BRAKING OF YOUR 6.7L 
WITH THE LOADLEASH FROM PACBRAKE
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SLOW THE LOAD

 The answer to even better braking with your 
late model diesel-powered Ram truck is the 
P-67 LoadLeash from Pacbrake. The LoadLeash 
complements the factory system and improves 
braking when needed, and can be turned off 
when you’re hauling empty. In fact, it won’t 
even engage when the OEM system is in the off 
mode. 

Better braking, no matter your load, im-
proves your towing performance, increases 
safety, and saves you money by reducing brake 
wear and thus extending the life of your fric-
tion brake components. In addition, unlike the 
in-exhaust-style restrictor exhaust brakes, the 
LoadLeash is quiet and can be used in any area, 
even those posted “No Jake Brake” due to local 
noise ordinances. 

What makes the LoadLeash different, you 
ask? Well, fi rst off, the unit replaces your OEM 

valve cover spacer, rather than being inserted 
into the exhaust pipe. Second, it provides brak-
ing action on both the compression and exhaust 
strokes of the engine. Third, it works in conjunc-
tion with your factory VGT turbo and exhaust 
brake. With the LoadLeash activated, the ex-
haust valves are held a little off the valve seats 
during the entire two-rotation cycle of your four-
stroke diesel. This means you get two braking 
strokes from the engine per cycle and delete 
the expansion stroke, which also takes away 
unwanted power that aids in faster braking. 

We contacted the experts at Redlands Truck 
and RV in Redlands, California, and were invit-
ed to come see an installation of a Pacbrake 
LoadLeash and then take a ride and see the 
difference one makes in braking performance. 
Since Redlands Truck and RV specializes in all 
things diesel, they’re used to installing all types 

 Owners of Ram trucks 
equipped with the ISB 
6.7L Cummins engine 
have been blessed 
with a factory exhaust 

brake from the beginning. This ex-
haust brake uses the variable ge-
ometry turbo on these engines to 
increase back pressure and thus 
improve engine braking, when the 
OEM unit is engaged. While this 
OEM setup is a vast improvement 
over wheel brakes alone, it does 
have some limitations, and with 
larger trailers you want all the 
braking you can get when hauling 
a heavy load.
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of braking systems, and repairing and upgrad-
ing OEM setups. Our installation took just over 
a day, but this was partially due to the fact that 
the install was on a 2013 Ram 3500 and the 
factory had made a few changes that had to be 
addressed with these trucks. The Redlands crew 
did this with ease and got it right the fi rst time. 

We can tell you from experience that the 
large trailer we towed had a dramatic effect on 
braking over the unburdened and empty truck 
alone. In our towing tests, the Ram truck braking 
was okay with just the factory hydraulic brakes, 
and better with the OEM exhaust brake. How-

ever, engaging the LoadLeash brought in a new 
level of load control and braking advantage. 
Even with the factory exhaust brake button on, 
the large load would push the truck a little on 
steep downhill sections and the foot brakes 
were needed. However, with the LoadLeash on, 
the hydraulic brakes were never needed, during 
our test, and the accelerator was required to 
keep up with traffi c on the downhill test section. 

Follow along and we’ll show you the high-
lights of installing a LoadLeash from Pacbrake. 
If you’re mechanically inclined, you can do this 
at home. If you prefer, your local Pacbrake dis-

tributor/installer can do it for you and you can 
use your free weekend to tow someplace and 
have some fun on the trip as well as at your 
destination. 

NOTE: Pacbrake's integrated P-67 LoadLeash 
engine brake for the ISB 6.7L Cummins engine 
fi ts 2007.5-13 and 2014-16 Ram 2500-5500 die-
sel pickup/chassis cab trucks and Sterling chas-
sis cab trucks. Owners of other model and years 
of diesel trucks can benefi t from Pacbrake’s 
PRXB supplemental exhaust brake. This unit in-
stalls in the exhaust pipe, and will fi t virtually 
any diesel engine. UDBG

1    Here you see the LoadLeash kit laid out for inspection. Note that this kit is for the 2012 and older Ram trucks, and that due to some slight changes on the 2013 Ram a few 
components are different. (A photo of that kit was not available at press time.)
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5     The valve lash must be 
reset after installing the 

new rocker bridges on the 
exhaust valves.  

2     The OEM head bolts are removed in three locations to install double-ended 
ARP head bolts used to secure the Pacbrake girdle. There are 26 bolts in 

total, and removing and replacing these will not affect head gasket sealing. 

3  Once the three OEM head bolts are removed, the ARP double-ended units 
are installed and torqued to spec.  4Pacbrake provides new exhaust rocker bridges in the kit for the exhaust 

cylinders. These replace the stock units.  
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6  The setting for the valve lash is critical to ensure proper engine and 
LoadLeash operation. Triple-check the valve lash before moving on to the 

next step. 

9      The blue oil 
pressure line 

is connected to a 
main oil pressure 
galley port on 
the block. 

10      With the 
work on 

the valve train 
complete, the 
lower half of the 
valve cover is 
installed.

11      Once the 
lower valve 

cover half is in-
stalled, the filter 
and upper half 
can be put in. 
The under-hood 
part of the up-
grade is almost 
finished at this 
point. 

7      Once the valve lash is reset, the LoadLeash valve cover spacer is installed. 
This unit holds the exhaust valve actuation solenoids. Notice the blue line; 

it’s the oil pressure line for the system. It’s connected to a main oil pressure 
galley port on the block. The system is electric over hydraulic; electrics open 
the solenoids to allow oil pressure to hold the exhaust valves in the braking 
position.  

8      The new valve cover spacer gasket incorporates the solenoid harness. 
These wires are connected to the solenoids and to the Pacbrake LoadLeash 

ECM harness.

12      The underhood Pacbrake module mounts near the battery on the driver 
side while the harness is neatly routed through the engine bay. 
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13      The module taps into the EOM harness in a few places and then to the 
control switch in the cab. 

16      The LoadLeash comes with a sticker for the engine cover that lets service 
technicians know that the engine is no longer stock. 

15      The small control module for the LoadLeash is installed behind the dash 
and a control switch is all you’ll see from the cab. 

14      The crank position sensor output must be tapped to ensure proper opera-
tion of the LoadLeash system. 

  Pacbrake Company 
800.663.0096
Pacbrake.com

Redlands Truck and RV
888.249.0124
RedlandsTruckService.com

 SOURCES
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We Fuel Your Adventures.™

CALL US: 800-826-5776       VISIT US: TRANSFERFLOW.COM

IN-BED AUXILIARY FUEL TANKS

TOOLBOX AND 
REFUELING TANK COMBOS

LARGER REPLACEMENT FUEL TANKS

AIM FOR THE BEST.
You know who you are. You know what you want. Being prepared 
for whatever life throws at you and your truck comes naturally to 

 
you want to drive further and longer than the other guy. The 
only decision to make is which fuel tank or tank combination 

 
You’ll leave the plastic fuel containers for boys who don’t know  
how to do anything other than run a lap top or lift anything heavier 
than a smart phone. You’re an aluminized steel kind of man. 
You aim for the best.
 
Transfer Flow fuel tank systems come complete with everything 
you need for installation. Engineered and manufactured in 
Northern California, our aluminized steel fuel tanks have been 
time-tested tough in the USA for more than 33 years. Check out 
our website and choose the right fuel tank for your truck.

Prepare now for whatever is going to happen next. Get 
a Transfer Flow fuel tank and spend less time at the 
pump and more time doing what YOU want to do! 
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AN “ALL-NEW” CJ8 SCRAMBLER
DIESEL JEEP
68  ULTIMATE DIESEL BUILDER'S GUIDE DIESELWORLDMAG. COM
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FEATURE
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 The Jeep CJ8 or Scrambler hasn’t been made since 1986, but now thanks to Winslow Bent and 
his team at Legacy Scrambler Conversion, this classic Jeep is now available as a virtually new, 
trail-ready rig. Yep, we said all new. This isn’t a worn-out old barn fi nd that’s been repaired and 
upgraded. It’s the best of the reproduction parts available today, along with some superior 
fabrication and integration skills by the team at Legacy. Legacy Scrambler Conversion calls the 

package seen here the “Dualsport Tdi.”
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Under hood resides a 3.0-liter V-6 Banks 630T. This diesel V-6 puts out 240 hp @ 3,500 rpm and 420 lb-ft @ 1,500 
rpm. It’s mated to a six-speed automatic transmission. The transfer case is an Atlas, from 
Advance Adapters, with a 3.0:1 low range. The engine is 50-State Emissions certified and will run on standard #2 
diesel fuel, Bio-Diesel or JP8. Only a single battery is needed to start this oil burner. 

The competition-style shock hoops and cross brace support a pair of 14-inch King coilover shocks. The wiring is both 
from Banks and Painless Performance, plus some work by Legacy. A little harder to see is the Hydroboost brake setup. 

The Legacy Scrambler CJ8 sits on a custom 
frame from Throttle Down Kustoms. This frame 
is modeled off of an original Jeep frame. This 
frame is made from 2x4x3/16-inch box tub-
ing rather than the open-channel design of the 
original. The frame rails are mandrel bent. It’s 
much stronger and will last longer than any OE 
Scrambler frame. It’s designed to fit a PSC steer-
ing power box. The frame is set up to utilize a 
custom, long-travel suspension, developed and 
built by Legacy utilizing GenRight components 
and King coilover shocks and bump stops.

Since Scramblers are rare, and clean Scram-
bler bodies are even more rare, a new alumi-
num body from Aqualu was utilized. Aqualu 
makes two bodies for the Scrambler—a stan-
dard-length unit and one with the tail bobbed 
behind the axle. Both bodies will fit the original 
or a Throttle Down Kustoms Scrambler frame. For 
this build, the full-length body was used, as this 
provides more space for gear when taking long 
trips down the unpaved road less traveled. The 
aluminum body was fitted with high-clearance 
aluminum tube fenders from GenRight Off Road. 
The rest of the body parts, hood, tailgate, etc., 
are top-quality steel reproductions from Omix-
Ada. A few items, like the grille and headlights, 
are clean originals from a donor Jeep. The body 
was painted “Legacy DT Green” by Straightedge 
Auto Body, in St. Anthony, Idaho. 

In the interior, the front seats are from Recaro 
and the single rear passenger seat is a Corbeau 
Safari Fold & Tumble Seat, designed specifically 
as a direct bolt-on. The gauges are from Faria. 
These are “digital gateway system” gauges that 
communicate with the J1939 ECM system, just 
like the newest trucks. Of course, this Jeep has 
A/C and gets it courtesy of a Vintage Air system. 

A Tuffy locking center console sits between the seats for 
secure storage, and the stock glove box is still in place for 
maps. An Ididit steering column replaced the original and 
the brake pedals connect to a Hydroboost unit under the 
hood. From there, the GM dual-circuit master cylinder sends 
the fluid out to the Wilwood disc brakes at each corner.

With a modernized truck, modern differentials were a 
must. A Dynatrac ProRock 44/60 is found up front and a Pro-
Rock 60 brings up the rear. Gearing in the axles is 5.13:1 and 
trail traction increased when the ARB Air Locker is engaged. 
To distribute the torque to both axles, a 3.0:1 ratio Atlas II 
transfer case is mounted behind the six-speed automatic 
transmission. 

The best part of this Jeep is the 630T V-6 diesel engine 

The CJ8 was first introduced to the 
market in 1981 and the last year of pro-
duction was 1986, the same year CJ7 pro-
ductions stopped in favor of the new Jeep 
Wrangler YJ. 

Widely know as a “Scrambler," this 
was actually the name for one of the ap-
pearance packages available on the CJ8. 
Others were Renegade and Laredo, which 
were also use on the CJ7. The Scrambler 
name was only used on the CJ8. Perhaps 
this is why the name stuck. 

The CJ8 is essentially a long-wheelbase 
version of the CJ7. The CJ7 has a 93.3-inch 
wheelbase, while the CJ8 is 148 inches 
overall. The CJ8 features a removable half-
cab. A bulkhead was installed behind the 
seats to seal the cab, thus creating a small, 
integrated, pick-up style box. Full-length 
soft tops and hard tops were available for 
full-length coverage from the aftermarket. 
On a historical note, Former President Rea-
gan was given a CJ8 as a gift by his wife, 
Nancy, during his presidency. He used it on 
his ranch in California.

SCRAMBLER 
HISTORY LESSON

“The Legacy 
Scrambler CJ8 
sits on a custom 
frame from  
Throttle Down 
Kustoms. This 
frame is modeled 
off of an original 
Jeep frame.”
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Dyno testing on the Banks dyno shows that the small 630T diesel puts out some power. In high range, 2WD the 
recorded output was 240 hp @ 3,500 rpm and 420 lb-ft @ 1,500 rpm.

A front stubby bumper, from GenRight, offers maximum tire clearance when wheeling in the rocks. This bumper is fitted with a Warn Zeon10S winch. This winch has a 10,000-lb 
capacity and is fitted with a winch rope, rather than a cable. 

from Banks Power. The 630T is a 3.0-liter V-6 
mill that puts out 240 hp @ 3,500 rpm and 420 
lb-ft @ 1,500 rpm. It is tri-fuel capable, meaning 
it can run on diesel #2, bio-diesel blends and 
JP8. JP8 is a fuel used by the military, and you’re 
not likely to find it here in the USA for commer-
cial use. However, you could run it if needed 
come the zombie apocalypse.  

Since every Legacy Scrambler is built from 
the ground up, you can order several options 
and upgrades. There are even two V-8 gas en-
gines available for your non-oil burning friends. 
However, that would create drastically short-
ened trail range.   UDBG

FAR LEFT: The front axle 
is a ProRock 44/60 from 
Dynatrac. This axle has 
the advantage of a lighter 
D44 with the strength of 
a Dana 60 on the outer 
ends. Both the front and 
rear axles are equipped 
with Wilwood disc brakes.
LEFT: Visible here are the 
custom rear suspension 
arms, from Legacy but 
built with GenRight com-
ponents. The rear also has 
dual-stage King coilover 
shocks and King hydraulic 
bump stops.
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Looking down at the dash you can see the Faria gauges, 
Vintage air controls, twin-stick shifter for the transfer 
case and the shifter for the auto trans.  

The Faria gauges are CAN buss compatible units that talk 
to the engine, via the ECM, just like the new Jeeps and 
trucks. These are the MG3000 digital gateway series. 

The rear Axle is a ProRock 60 from Dynatrac. This axle 
is fitted with 5:13 gears, an ARB air locker and Wilwood 
disc brakes. You can also see the ¼-inch steel skid plate 
on the fuel tank.  

GenRight aluminum tube fenders are used front and 
rear. This front set is the narrow boulder design that 
provides maximum clearance when off in the rocks. 
Notice the vent in the side—this allows for venting of 
under-hood heat. 

Here you can see the two stage coils on the front 14-inch 
King shocks. The two-stage coils ensure a good ride on 
the street, and a bump-soaking second stage for off the 
pavement. You can also see the custom, heavy-duty 
heim joint steering setup. 

The tires are Goodyear Wrangler MT/Rs, size 
37x12.50R17LT. They are mounted on TrailReady HD17 
Beadlocks wheels.

SOURCES
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7.3L POWER STROKE 
GARRETT POWER MAX INSTALL

Vincent Uriah began seeing tell-tale smoke at idle, loss of power and poor drivability with his 2003 Ford F-350. 
Those signs led him to believe that the nearly 250,000 miles he had on the original turbo may have fi nally 
taken its toll. He dropped off the truck with the team at Swamp’s Diesel Performance in LaVergne, Ten-
nessee, where diesel tech Casey Willard quickly checked the turbo for excessive shaft play. The shaft was 
sloppy loose, confi rming Uriah’s original guess that the turbo was bad. Rather than simply drop in another 

factory turbo, Uriah wanted to get some more out of his 7.3L Power Stroke to make it easier to tow and haul heavy loads 
as he regularly has to do, but he didn’t want to break the bank either.

When it comes to bang-for-the-buck and 
easy-to-install turbo upgrades for your 7.3L 
Power Stroke engine the team at Swamp’s Die-
sel Performance enthusiastically recommend 
the Garrett “PowerMax” GTP38R ball bearing 
turbo charger. The unit is basically the big broth-
er to the factory Garrett turbo charger that came 
on the truck and bolts into place of the original 
turbo without too much diffi culty. While the GT-
P38R is a drop-in replacement for 1999.5-2003 
7.3L trucks, it can also be installed on 1994-1997 
7.3L engines with additional components that 
are available from Swamp’s Diesel.

The PowerMax GTP38R features an 88mm 
compressor wheel that provides 35 percent 
more fl ow than the stock 80mm wheel on the 

factory 7.3L turbo as well as a ported shroud 
housing that improves compressor fl ow range 
and surge control making it a great turbo choice 
for street/play trucks as well as tow rigs. The 
1.00 A/R turbine housing allows for free fl ow-
ing exhaust that reduces backpressure and re-
duces EGTs by as much as 200 degrees. The kit 
includes everything needed for the installation 
and fi ts F-250 and F-350 Super Duty trucks as 
well as Ford Excursions sporting the 7.3L Power 
Stroke engine. Since the additional airfl ow of the 
PowerMax is recommended to be used with ad-
ditional fueling and tuning upgrades it will work 
well with Uriah’s F-350 since it already has up-
graded Swamp’s injectors and tuning.

Willard performed the swap on Uriah’s truck 

in less than two hours including photo slow-
downs, but he has a lot of fi rst-hand experience 
with these trucks and the install as well as the 
assistance of using a top-side creeper. The av-
erage DIY diesel gear-head would likely need 
more time to complete the swap in their garage 
or driveway, but shouldn’t shy away from the job 
unless they are worried about getting greasy. If 
you plan to tackle the project yourself be sure 
to practice safe shop techniques and use care 
while working around hot engine components 
like the turbo and exhaust piping. Follow along 
over the next few pages to see the main points 
of the removal of the original turbo and installa-
tion of the new PowerMax Garrett turbo. UDBG

Vincent Uriah’s hard 
working 2003 Ford F-350 
was in need of a new 
turbo to get the heavy 
loads he regularly hauls 
moving—the Garrett GT-
P38R PowerMax was the 
perfect choice to replace 
his well-worn original 
Garrett turbo.

POWER MAX
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1      After nearly 250,000 miles of service and a few bolt on performance upgrades the 
original turbo on Uriah’s hard working 7.3L gave up.

3      The X-section intake pipe must be removed to get to the turbo which is buried under 
the cowl and behind the intake.

2      The GTP38R PowerMax turbo from Garrett is a drop-in kit for 7.3L Power Stroke 
engines that includes a new dual ball-bearing cartridge turbo charger with a larger 

compressor wheel with 35 percent more fl ow than stock and a high fl ow turbine to re-
duce back pressure and lower EGTs. The kit comes with the GTP38R turbo, new pedestal 
O-rings and a new silicone intake boot and stainless steel T-bolt hose clamp to replace 
the small rubber factory boot and clamp.

4 To get going on the turbo swap, Casey Willard uses a topside creeper and removed 
both the hot and cold side boost tubes so that the intake can be removed.

5&6       Willard disconnects the boost gauge hose, as well as the rest of the hoses and connections secured to the intake manifold and the upper and lower hose clamps on the 
outlet, along with the clamp securing the intake to the turbo outlet.
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POWER MAX

7      Then he could remove the X-section intake manifold from the engine, Willard places 
a pair of shop rags into the intake hoses on each side to prevent anything from 

dropping into the cylinder head while he is working on the turbo replacement.

9      After disconnecting and unbolting everything holding 
the turbo down it can be lifted up then worked out 

from under the cowl and removed from the engine bay.

11      Looking more closely at the inlet to the compressor 
we see that the billet wheel Uriah had previously 

installed in the stock turbo was also contacting the 
housing damaging both the wheel and housing.

8 It is almost impossible to see Willard unbolting the turbo since it is located so far 
back on the engine. Both the turbine inlet and outlets must be removed along with 

the turbo pedestal bolts, wastegate actuator hose and EBPD crank rod before the turbo 
can be removed from the engine.

10      Looking at the exhaust turbine outlet it is obvious 
that the oil seals were leaking causing some of 

the smoke that Uriah was seeing from his exhaust. What 
isn’t as easy to see are the chipped fi ns on the turbine 
wheel that likely came about from making contact with 
the turbine housing while spinning at high RPM.

12      When you view the Garrett GTP38R and the original Garrett turbo side by side it is very easy 
to see that the new one will deliver much more air and therefore make more power for 

your 7.3L Power Stroke engine.

13 The back-
pressure 

valve assembly 
from the original 
turbo needs to 
be removed 
and transferred 
over to the new 
turbo. Be sure 
to use anti-seize 
on the bolts and 
torque them to 
185-215 lb-in.
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UDBG TECH

14      There really isn’t much of a comparison between the new silicone intake 
boot for the GTP38R vs the rubber factory boot. Garrett also provides a new 

T-bolt stainless steel clamp to secure the boot to the turbo inlet.

16&17      When installing the new turbo the exhaust inlet and downpipe must align with the turbine housing inlet and outlet and the pedestal must be properly aligned to 
prevent oil leaks. Willard carefully lowers the turbo into position being careful to properly align it.

19&20
Don’t forget to re-
move the rags from 
the intake hoses 
before installing 
the X-section intake 
manifold.

15Remove the old O-rings and replace them with the new set included in the turbo 
kit, be sure they are fully seated in the pedestal.

18Once the turbo is properly positioned Willard installs the pedestal bolts, downpipe 
and exhaust inlet.
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POWER MAX

Garrett
TurboByGarrett.com

Swamp's Diesel Performance
866.595.8724
SwampsDiesel.com

 SOURCES

21 Next Willard reconnects the hoses and wiring to the X-section, installation is 
opposite of removal.

21When fi nished the 7.3L looks nearly stock but has a much better turbo hiding under the cowl. Garrett says that 
with this turbo and proper supporting fuel system and tuning improvements that power output can be up to 

590 HP. we didn’t have time to dyno Uriah’s truck to see exactly where the power is now, but from the seat of our 
pants we can feel that it is defi nitely making more power than it was with the original turbo, it is also smoother and 
much more fun to drive.

22      Continuing with the reinstallation of original components Willard reinstalls both 
the cold side and hot side boost tubes.

23&24 Then he installs the supplied Garrett silicone turbo inlet tube and reinstalls the Airaid cold air intake system and fi lter to make sure the new turbo gets plenty of 
clean fi ltered air. He also starts the truck and visually inspects for oil, exhaust, and boost leaks before taking the truck on a test drive that shows the improved 

get-up-and-go Uriah’s truck now possesses.
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S-10
ZR2 HD

 Text: Kyle Tobin
Photography:  Chris Tobin

FEATURE
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Starting out life as an S-10 ZR2 stan-
dard cab truck, Jeremy Curtis worked 
hard for a year to transform it into a 
diesel crew cab suited for his active 
life on and off road.
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JEREMY CURTIS 
OPTIMIZED HIS 
CHEVY DREAM 
TRUCK INTO HIS 
ULTIMATE DIESEL 
MACHINE

 DIESELWORLDMAG. COM

Many gear heads grow up with 
posters of their favorite vehi-
cles on their wall. Once we come 
across that perfect machine, 
we never really get it out of our 

head. Jeremy Curtis of Rockvale, Tennes-
see, fell in love with the Chevrolet S-10 ZR2 
as soon as it was released and by 2007 was 
finally able to buy his perfect truck. But that 
dream ride isn’t always as perfect as we hope, 
and as Curtis began to plan a family with his 
wife, Lacey, he realized the regular cab S-10 
he’d used as a work truck for years wasn’t 
quite suited for family life. But instead of giv-
ing up on the truck, Curtis decided to overhaul 
the Chevy and optimize it to accommodate 
his growing family and give him more joy in 
the woods off-roading or towing nearly any-
thing on the street.

With skill and precision, Curtis chopped and extended the frame almost 
seamlessly while adding strengthening bracing.

Curtis, a service technician and welder by trade, was ready 
to take on the major customization with some help from friends 
and family. Once he found a crew cab off a truck that had been 
totaled, he began tackling the stretching and strengthening of 
the frame to fit his four-door lifestyle. Practicing his metal work-
ing skills, Curtis was able to separate and graft together a longer 
chassis almost seamlessly while also adding cross bracing for 
added strength. Once the frame was shaped, he had it powder 
coated black for a slick-looking undercarriage and to protect the 
metal.

By the end of his build, the modified S-10 chassis would be 
equipped with a ‘79 Dana 60 rearend with Detroit Locker and 
a ‘79 Dana 44 front end with a Lunchbox Locker. To beef up 
the suspension for some off-roading, towing, and to handle its 
future diesel power plant, Curtis installed rear springs from a 
1979 Ford F-250 paired with Rancho shocks and a set of 1993 
front springs from a Ford F-350 2WD truck paired again with 
Rancho shocks. Curtis fabricated his own custom radius arms 
using Ballistic joints, as well as a custom sway bar to tighten 
up the now lifted and heavier proportions of his S-10 ZR2. To 
help his off-road aspirations, Curtis equipped his sway bar with 
quick disconnect linkage for comfortable on-road driving, and 
open articulation for the trails. He also outfitted his truck with a 
gooseneck hitch mount, but with increasing his towing capacity 
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Curtis’ quick disconnect for the sway bar gives him the versatility of tight on-road 
handling as well as great articulation for off-road adventures.

A custom-made sway bar and radius arms tighten the F-350 coil-spring 
suspension on the Dana 44 HP front end. 

Rancho shocks are mounted all the way around the truck with custom mounting points.

The Dana 60 rear end has F-250 leaf springs and Rancho shocks to handle any terrain as well as the load of a trailer. Also note the custom fuel cell Curtis installed at the rear of the 
lengthened chassis.

Up front Curtis custom fabricated his own brush guard bumper and down the side are his custom 
rock slider steps.
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and adding substantial heft to the Chevy, Curtis 
knew he needed to upgrade his brakes. He con-
verted the rear with a 1-ton disk brake conver-
sion using 3-inch single piston calipers and up 
front he swapped in 2.5-inch twin piston brake 
calipers. Bolted onto those hubs are re-centered 
Hummer H1 16.5-inch wheels wrapped in Good-
year 37x12.50-16.5 Wrangler MT tires.

The extensive addition of the 2003 S-10 crew 
cab was not the only modification Curtis tackled 
on the body of his optimized ultimate truck. He 
also added a cowl induction hood that adds ag-
gression, as well as extra room for its new diesel 
motor. The former work truck’s bed and rocker 
panels were sprayed with bed liner for rugged 
durability. Again, showcasing his fabrication 
skills, Curtis built his own front and rear brush 
guard tube bumpers and rock slider side steps 
and powder coated them black. Sticking with 
the black on black theme, Dale Taylor of Taylor’s 
Colors out of Eagleville, Tennessee, helped paint 
the body Pure Black. Inside the new cab, Cur-
tis kept it simple with stock black cloth interior. 
A custom made wiring harness and a custom 
gauge cluster to house AutoMeter gauges were 
a few of Curtis’ custom touches.

After Curtis stretched the truck he began to 
realize that it was going to need more power. 
He poured through research into swaps and he 
realized he didn’t want to go a more tradition-
al route of a small block Chevy or LS crate mo-
tor. As he thought about his towing needs, the 
diesel engine started sounding right. He finally 
settled on a 3.9-liter 4BT Cummins engine for 
the new heart of his modified S-10. Still, with 
a relatively light truck, Curtis didn’t need to go 
crazy with building the engine, but, of course, 
some bolt-ons were necessary. A custom pump 
and filtration system with a built VE injection 
pump moves fuel into the 7x.14 injectors. Build-
ing boost is compound 48/61 turbochargers and 
a Super Duty intercooler. A stainless steel 4-inch 
exhaust system was installed to expel the spent 
gasses out the back of the truck in the factory 
location. With the upgrades the four cylinder 
Cummins delivered 286 horsepower and 618 
lbs-ft of torque to the massive wheels and tires 
on the chassis dyno. A Dodge NV4500 transmis-
sion with a Southbend single disk HD clutch and 

On the rocker panels and the bed is a sprayed in liner ready to take on any load as well 
as the gooseneck hitch Curtis chose to add to the now diesel machine.

The rear has a custom made bumper as well with the slick black paint and old-school logo from his favorite local shop, 
Beans Diesel Performance where Curtis was once employed.

Curtis kept it simple inside for his family friendly 
cab, and stuck with his black on black theme.

Curtis’ custom wheel guard shrouds the re-centered Hummer 
H1 wheels with 37-inch Goodyear Wrangler MT tires.

A custom gauge cluster with black diamond plate and 
AutoMeter gauges as well as the embossed Cummins C in 
the shifter knob are some subtle touches to the interior.

This rugged machine can fly through the Tennessee trails with ease after its extensive 
overhaul.
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a Hudlow Machine drive shaft was installed for 
a driveline tough enough for the S-10’s new en-
gine. With the Cummins swap completed, Curtis 
customized his blacked out Chevy symbol with 
silver “C” in the front grille and inside on the 
shifter knob is another silver “C”.

Now with a wife and two kids, the crew cab 
diesel S-10 ZR2 fits the bill for Curtis’ new life. 
Instead of giving up on his dream truck when he 
needed something bigger, he used every bit of 
his technical training and fabrication skills to op-
timize the Chevy into the ultimate machine for 
his updated lifestyle. With a lift, rugged wheels 
and tires, and hefty suspension, this S-10 is 
ready to tackle any trail as well as haul what-
ever load with its new Cummins engine. Curtis 
didn’t neglect the looks either as he perfected 
the inside and outside of the elongated truck 
with subtle design. With a year of hard work, 
Curtis was able to hold on to his initial dream 
truck and transform it into a vehicle that would 
perform in all aspects of his life. UDBG

This little Cummins 4BT 
diesel engine was upgrad-
ed to 286 horsepower and 
618 pound feet of torque; 

plenty enough to moti-
vate the crew cab S-10.

With the extra torque packed into 
a little package, Curtis can haul a 
truck bigger than his own on a hefty 
gooseneck trailer without issue.

The custom engraved Chevy bowtie houses a Cummins 
“C” as the new emblem for his optimized S-10.
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A capable off-roading, daily driving, 
trailer hauling machine was fabricated 
and customized out of the Chevy S-10 ZR2 
dream truck Curtis had been searching for 
since it first came out.
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 CUMMINS 
4BT 101
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 4BT BASICS AND PERFORMANCE OPTIONS

 The popularity of diesel vehicles in the U.S. has jumped in 
a positive direction in recent years. More manufactur-
ers are starting to offer all-new diesel powerplants in 
half-ton trucks, cars and midsize SUVs—the introduction 
of a 3.0L diesel in the Ram 1500 trucks, a diesel in the 

second-generation Chevrolet Cruze passenger car, the Nissan Ti-
tan XD with a Cummins V8, and we hear about more half-ton die-
sel-powered trucks coming down the pipeline. With the big car 
builders starting to offer diesel upgrades from the standard gas 
powerplants, there must be legitimate reasoning.
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CUMMINS 4BT 101

 Maybe it’s better highway fuel effi ciency and 
the giant increase in torque offered by a diesel 
engine. In reality, it’s probably an attempt at 
meeting ever-increasing CAFÉ (corporate aver-
age fuel economy) numbers. Either way, these 
smaller V8, V6, and I4 engines will be sticking 
around. But back in the day, it was Cummins that 
developed their own small diesel engine market 
with the 3.9L 4BT. 

4BT HISTORY
The 4BT—which stands for four-cylinder, 

B-series, Turbocharged—was used mostly in 
midsize box trucks, agricultural equipment and 
small industrial vehicles, and is basically a small-
er version of the popular 5.9L 12V Cummins 
found in the 1989-98 Dodge trucks. The 4BT 
shares virtually all its parts with its big brother 
the 6BT; i.e., pistons, connecting rods, injectors 
and valve train design. 

Obviously, the major internal difference 
comes from the lack of two cylinders, which 
means two less journals on the crankshaft, a 
shorter camshaft, two less pistons in the injec-
tion pump, etc. But even these pieces are the 
same as the 6BT, just in an inline four-cylinder 
version. Because of these similarities, the 4BT 
Cummins has an extremely strong aftermarket, 
since many 5.9L 12V performance parts can be 
used in the smaller 3.9L engine. This, paired 
with the somewhat compact size of the 4BT, 
makes it a great candidate as a transplant en-
gine for just about any vehicle. We’ve seen 4BTs 
in everything from Jeeps to old school rat rods. 
The simplicity of the mechanical injection sys-
tem also helps make it an easy swap, as there’s 
little to no wiring or electronics required.

Since the engine was originally developed for 
industrial applications, big horsepower wasn’t a 
major concern and the 239-cid motor most com-
monly came from the factory at around 105 hp 
at 2,300 rpm and 265 lbs-ft of torque at 1,600 
rpm. But these numbers can vary up to as much 
as 150 hp depending on the application it was 
installed in. 

The 4BT engine weighs in at around 750-780 
lbs, which is heavier than most of the gas en-
gines it would be replacing in a conversion proj-
ect, but much lighter than the six-cylinder 6BT 
version. The inline-four also offers a fairly com-
pact size at just 30.6 inches long and 37.7 inches 
tall, helping with space constraints. The engines 
came with a few different injection pump sys-
tems, but the P7100 is, by far, the most popular, 
since it’s capable of producing larger amounts of 
fuel and more easily modifi ed by the aftermar-
ket to help increase power outputs.

PERFORMANCE MODS
As previously mentioned, the 4BT can easily 

be modifi ed to produce higher than stock power 
levels when outfi tted with the P7100 (P-pump). 
Fueling mods can be taken to the same extremes 
as with the 5.9L 12V Cummins; 12mm and 
13mm pumps with laser-cut delivery valves, hi-
rev governor springs, full-travel rack plugs along 
with modifi ed injectors can all be used in the 
4BT platform. Obviously, to go along with major 
fuel upgrades, common cylinder head and tur-
bocharger upgrades would be required. But the 
aftermarket already has most of that covered as 
well with head studs, better valve springs, larg-
er valves, and even performance exhaust man-
ifolds and camshafts that are being built for the 

four-cylinder diesel. While these upgrades can 
take the 4BT to all-new levels, one thing that 
needs to be mentioned is that because of its lack 
of cylinders and nearly identical operating rpm 
range, each piston is going to undergo a com-
bustion cycle much sooner than that of a 6BT 
Cummins, so things like camshaft profi les and 
pump timing become critical for maximum effi -
ciency at higher horsepower levels.

ACD STROKER KIT
Like any engine platform, it’s a known fact 

that more cubic inches generally means more 
power and there’s only so much a 239-cid motor 
will be capable of, at least safely and effi cient-
ly. With this in mind, ACD Engines of Salt Lake 
City, Utah, has developed what they refer to as 
a “Stroker Kit” that will take the 4BT to all-new 
performance heights. 

Also known locally as “All Cummins En-
gines,” ACD has been a full-line Cummins dealer 
for more than 20 years, specializing in midrange 
and industrial engines. They offer virtually ev-
erything Cummins—new or remanufactured 
engines, new genuine Cummins parts, used en-
gines and even salvage parts. Since they deal 
in nothing but Cummins, anyone looking for 
that hard-to-fi nd part can most likely call ACD 
and fi nd they’ll have it in stock or at least know 
where to get one. Through their years of experi-
ence, they’ve become extremely well versed on 
the 4BT platform and have the conversion pro-
cess down to a fi ne science, inserting the small 
Cummins engine into Jeeps, small SUVs, pickups 
and even a mid-’50s ambulance.

In the search for more power, owner Robby 
Pederson began development of a Stroker Kit 

1      The 3.9L 4BT Cummins diesel engine has become an extremely popular 
platform for conversion projects over the past couple years and for good 

reason. Sharing virtually every internal and external piece with its big 
brother, the 5.9L 12V Cummins found in the 1989-98 Dodge Ram pickups, 
and coming as regular equipment in hundreds of commercial and industrial 
applications, parts availability, power potential, fuel mileage and the lack of 
electronics make it an easy go-to engine when it’s time to squeeze a diesel 
platform into the frame rails of just about anything.

2      The 4BT engine has been used in commercial utility trucks and industrial 
construction equipment since the late 1980s and because of its extremely 

basic functionality works well as a transplant engine when space constraints 
restrict the use of the larger six-cylinder 5.9L Cummins. With the cylinder 
head off the 4BT engine, someone with 12V Cummins experience should feel 
right at home; the 4BT is virtually the same, just two pistons shy, of course.
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that would increase the length of stroke and add some additional cubic 
inches to the inline-four diesel. In the gas world, Stroker engines are 
nothing new, as the GM small-block 383 Stroker engines have been 
around for nearly 35 years. The 383 is built by using a standard GM 
350-cid engine block with a modifi ed 400-cid crankshaft, which chang-
es how far the piston travels. 

New Rods and Pistons
Not looking to do so much crankshaft work, as the factory 4BT 

crankshaft is a robust piece, Pederson opted for an all-new piston and 
connecting rod design to gain that additional stroke he was after. A 
factory 4BT engine runs a 4.02-inch bore with a 4.72-inch stroke; this 
is how we come to a 239-cubic-inch motor. The new parts from ACD 
will allow the overall piston bore to expand to a 4.402-inch and a much 
longer 5.430-inch stroke is used, which will effectively take engine 
output to 333 cubic inches, or 5.46-liters, almost that of the 5.9L 12V 
Cummins.

Knowing that the clientele for such a kit would be after extreme 
power levels, only the best materials were used to be sure the ACD 
Stroker Kit would stand up to high-boost and high-cylinder pressures. 
Rather than use standard-cast pistons, like the stock units, ACD went 
with a much stronger forged piston design that offers a different bowl 
design to improve the air/fuel swirl effect, helping create a more ef-
fi cient burn in the combustion chamber. The piston design also has a 
much shorter overall height, along with the wrist pin location being 
moved closer to the deck; this is where most of the additional stroke 
comes from. 

To match the new piston, connecting rods had to be developed, 
which were made from billet 4340, like those being used in all the 
high-horsepower diesel engines. The new H-beam rod design is not 
only stronger than a factory connecting rod, but it also has a much 
smaller wrist pin journal, which will only work with the ACD piston. 
While the pistons and rods are the true heart to the Stroker Kit, ACD 
has also developed a host of 4BT parts to go along with them to en-
sure the true peak performance can be met. Specifi c camshaft profi les 
have been designed, along with custom cylinder head work, and even 
4BT-specifi c adjustable injection pump timing gears. The short time 
between injection events on the four-cylinder engine require a little 
different engineering of these parts than that of a six-cylinder Cum-
mins, and ACD thinks they’ve developed the perfect pieces to help turn 
your run-of-the-mill 105-hp 4BT into a tire-shredding 800-hp monster.

ACD will soon be installing this completely built 4BT engine into 
their shop vehicle, a H1 Hummer Army body sitting on the chassis from 
a Dodge Ram 2500. The Stroker 4BT will help push fully built axles, 

4&5       ACD Engines of Salt Lake City, Utah, is a strong Cummins engine and 
parts dealer with years of experience in both the 6BT and 4BT plat-

forms. Through their business practices, they’ve become well known for their 4BT 
conversion projects and have just developed all-new engine internals to take the 
average run-of-the-mill industrial 130-hp four-cylinder diesel to all-new perfor-
mance heights. Starting with a one-of-a-kind connecting rod and piston design, 
ACD will soon be offering complete Stroker Kits for anyone looking to pump up 
the power in their 4BT platform. Shown in the first picture is their new H-beam 
4340 billet connecting rod engineered specifically for the 4BT engine. These rods 
not only help increase the stroke of the engine, but will provide unmatched du-
rability to hold up to the extreme cylinder pressures from running massive power 
and torque through these engines. The second picture shows the new H-beam rod 
(top) next to a factory 4BT rod (bottom). An untrained eye may not notice much, 
but the design and material of the ACD connecting rods is far superior.

3       The 4BT engine uses a simple two-valve per cylinder system, obvious-
ly one for intake and one for exhaust. While this design is somewhat 

“outdated” with the introduction of the four-valve-per-cylinder design 
found in the 1998.5+ 6BT engines, it’s still a sufficient and robust design, 
especially on the smaller cubic inch low 130-180-hp applications that 
most of the 4BT engines were designed for.

6        A close-up of the two connecting rods piston ends show where some of the 
additional piston stroke comes from. Notice how much smaller of a diameter 

is used to encase the piston’s wrist pin? This new connecting rod design was 
developed to be run exclusively with ACDs custom-forged pistons that use a tool-
steel wrist pin. The combination of rod and piston raise the 4BT’s piston stroke 
from a factory 4.72 inches to a massive 5.430 inches. This alone will increase the 
engine’s cubic inches from an OEM 239 to just over 275, turning your average 3.9L 
4BT into a 4.5L engine.
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7&8        As mentioned 
before, ACD had to 

develop an all-new piston 
design for their Stroker Kits 
to help increase the engine’s 
overall stroke and work with 
their newly designed billet 
connecting rods. Knowing 
that customers interested 
in a 4BT Stroker Kit would 
be looking to make as much 
horsepower as possible, 
ACD decided robust forged 
pistons would be the best 
option to ensure maximum 
strength and durability. The 
combination of the forged 
piston and tool steel wrist 
pin, with special coating to 
reduce wear and friction, 
should make for a near 
indestructible end product. 
The piston bowls have also 
been worked over compared 
to a stock piston to promote 
a better swirl effect for a 
cleaner more efficient burn 
in the combustion chamber.

11         ACD Engines has plans of 
installing this first monster 

Stroker 4BT engine into their 
shop’s H1 Hummer that rests on 
custom-built axles and 40-inch 
tires. The shop’s looking to prove 
the power potential of the little 
4BT and its extreme versatil-
ity as both the perfect diesel 
conversion engine for an older 
vehicle with just mild power 
upgrades (like ACD’s camshaft 
and injection pump) to increase 
a stock 4BT from its under-
whelming 130 hp to 200 or even 
250 hp to a full-on competition 
700+ hp engine like this Stroker 
should become. Like any engine 
build, it all starts with a clean, 
bare engine block that needs to 
be machined to precise cylinder 
and crank measurements.

9        Sitting on the bench beside each other, the stock piston on the left looks 
quite a bit different than that developed by ACD Engines. The shorter skirt 

and much higher wrist pin location were used to once again aid in the overall 
piston stroke, which will allow for more displacement and performance 
potential. More cubic inches means more air and fuel can be drawn into the 
cylinders to hopefully create more power.

12        While the 5.9L 6BT Cummins can run into block flex and main cap issues 
at high power levels, the shorter 4BT won’t be as susceptible to those 

issues. However, ACD still prefers to use a bottom-end Gorilla girdle to help tie 
everything together in the lower part of the engine. ARP main studs are also 
being used to be sure the proper clamping force is torqued onto the girdle and 
crankshafts main caps.

13        On the cylinder head side of things, upgrades to the ACD Engines’ 4BT are 
much the same as those found in performance 12V Cummins builds: hi-rev 

valve springs, titanium keepers, chromoly pushrods, etc… For this particular 
application, ACD will also be running fully ported and polished intake and 
exhaust ports along with larger valves to increase air volume being fed and 
expelled from the engine. To help those larger valves perform, ACD has spent 
countless hours developing different camshaft profiles that maximize lift and 
duration in the 4BT engines. Since the injection events are so close together 
with the inline-four design, the right camshaft profile is critical to how these 
engines perform. ACD can recommend the correct cam for any build; wheth-
er it be for power or fuel efficiency, their cams can help just about any 4BT 
application.

10        For the new forged piston design, ACD opted for complete gapless 
piston ring sets to limit cylinder pressure blow-by and help keep all the 

combustion power inside the cylinder where it belongs. This ring design is 
also durable, but block machining is critical, especially with the use of forged 
pistons. Where a stock cast piston would only need, say, .005-inch clearance 
between it and the cylinder wall, a forged piston will swell more under heat 
and stress, so piston to wall clearance needs to be increased to keep the rings 
from sticking and potentially ruining the piston and engine block.
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14         In high-revving and high-horsepower engine applications, the factory 
press-in freeze plug design is a common failure point. To prevent 

that, ACD Engines has the cylinder head water ports tapped to accept 
threaded plugs.

17&18          Again, turning to their knowl-
edge of the 12V Cummins 

aftermarket, the fuel injectors for the 4BT 
engine were also reworked to maximize 
the amount of fuel that could be efficiently 
injected and burned in the cylinders. The 
dual-feed injectors and custom-honed noz-
zles should be more than enough to support 
ACD’s 800-hp goal. The custom high-flow 
injection lines will also be used to eliminate 
any restrictions between the injection pump 
delivery valves and the injectors.

15          Because this engine will be running higher boost pressures, the cyl-
inder head will be machined to use a custom fire-ringed head gasket 

kit and ARP head studs. Due to the swap from the factory head bolts to the 
stronger ARPs, like any 6BT Cummins engine, the factory rocker pedestals 
must be machined for clearance.

19           Turning to their background working on the industrial side of the Cummins 
engine platforms, ACD will be using these OEM Cummins valve covers on 

this high-horsepower build, which offer dual port ventilation. While the gapless 
piston rings should cut down on most of the engines blow-by, the high-flow 
breathers in these valve covers will be much more efficient than running the 
factory individual cylinder covers found on most 4BT and 6BT engines.

20            Since the cylinder head intake and exhaust sides were ported and polished 
to maximize airflow through the head, it’s only natural that an exhaust 

manifold upgrade be used as well. While there are different OEM-style mani-
folds for the 4BT that can be used to fit different installation needs, they don’t 
necessarily flow what a high-horsepower build like this one would need. So ACD 
Engines turned to Steed Speed, which offers these custom-fabricated manifolds 
that can be bought with both T3 and T4 turbo flanges along with center- and 
top-mount exit locations. These different turbo mount locations should be more 
than enough to help fit a 4BT into the chassis of just about anything.

16           The Bosch P7100 injection pump has come a long way from what it 
was originally designed and built to do on the 1994-98 Ram trucks. 

Originally developed to support the mid 200-hp range, the 4BT platform 
with just four cylinders moves even less fuel, as it was only needed to 
support 130-150 hp in most applications. Using knowledge from the mas-
sive 12V performance market, those same techniques and modifications 
were used in the ACD injection pump. This 13mm pump uses laser-cut 
delivery valves, max-rack travel plug, stronger hold-downs, and a custom 
cam design specific to the 4BT pump to maximize fuel injection under the 
quicker injection events the four-cylinder engine is subject to. This particu-
lar pump is capable of moving up to 800 ccs of fuel, which should be more 
than enough to help move the big H1 Hummer down the street (doing 
long third-gear burnouts the whole way).
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custom suspension and drivetrain sitting on 40-inch tires down the road. 
ACD Engines understands that the complete Stroker Kit may be more 

than most 4BT project vehicles will need, so they have an array of 4BT-spe-
cifi c products that can do everything from help increase power to just im-
proving fuel mileage and engine effi ciency. They also carry a full line of 
custom brackets and conversion pieces that may help your conversion or 
transplant project go a little easier. UDBG  ACD Engines

877.506.8667
ACDEngines.com

 SOURCE

 4BT LAND CRUISER CONVERSION
The team at ACD Engines has made 4BT conversions their specialty and 

had this 1992 Toyota Land Cruiser up on the rack while we were shooting 
photos of their new 4BT Stroker Kit. The owner of the Land Cruiser wanted 
more pep than the factory gas engine could offer, but didn’t want to sac-
rifi ce fuel mileage, making it the perfect candidate for a mildly upgraded 
3.9L Cummins. 

Knowing that major horsepower and torque would be needed and 
looking to keep things budget friendly, they opted for the less common and 
slightly cheaper VE injection pump series motor, versus the more popular 
and easily modifi ed P7100 injection pump model. The VE pump working 
with custom ACD injectors and camshaft should bring power output up 
from the original 105 hp to a more user-friendly 200 hp. While this may 
not sound like much, the low-end torque of the 4BT backed by the NV4500 
fi ve-speed manual transmission (from the 1994-2001 Dodge Ram truck) 
will make for a great daily driver and off-road combination. On this par-
ticular build, ACD will also be able to retain the factory A/C and heating 
system, and were even able to add an intercooler system behind the grille. 
ACD and the vehicle’s owner are hoping this package nets a consistent 
25-30 mpg.

 This 1992 Toyota Land Cruiser was on the rack while we were at ACD shooting 
photos of their 4BT Stoker kits; it’s already been converted over to a 4BT engine 
platform that uses one of ACD’s custom camshafts and reworked rotary VE injec-
tion pumps, which help pump power output from 130 hp to nearly 200 hp. The 
power and torque increase should be enough to move the Land Cruiser up and 
down the freeway with ease, while offering a good, usable power band while off-
road and excellent fuel mileage while on-road.

 While you may think all the magic of this conversion is found under the 
hood of the Land Cruiser, ACD was right in the middle of installing the new 
transmission and transfer case. The mildly upgraded 4BT will be backed by 
the NV4500 five-speed manual transmission found in the 1994-2000 Dodge 
Ram trucks. The transfer case is also a one-off that with use of an adaptor 
ring allowed for a passenger-side tail shaft exit to allow proper driveline 
angles be kept with the Land Cruiser’s original front and rear axles.

 ACD Engines are experts at doing these 4BT conversions and have shoe-
horned the small Cummins engine into just about everything from Jeeps, 
mini-trucks and even a mid-’50s ambulance. Under the hood of this Land 
Cruiser you’ll notice that the four-cylinder diesel fits near perfect and will 
retain full use of the factory heat and A/C with some custom bracketry built 
by ACD. The addition of an intercooler in front of the radiator will also help 
with the turbo and engine’s efficiency.
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FEATURE
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 Regardless of what you buy or own, 
it’s hard to get one thing to do all the 
things you would like it to do. And the 
more money you spend on some-
thing, the higher your expectations. 

The same goes with a diesel truck. Sure, they 
can do a lot of things right out of the box, but 
if you have multiple purposes for your truck, it 
will take some custom tailoring to make it do 
what you want it to.

 ALL-POSITION

PLAYER
 A 1,000-HORSEPOWER 
DURAMAX TO DO IT ALL
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Case in point is Mike Moore’s plain 
Jane 2001 Chevy Silverado 2500 HD. Like 
most diesel owners, he purchased the 
truck as a daily driver, but as his needs 
and wants expanded, so did the scope of 
his project build.

“It’s been an on-going project with 
different aspects done at different times,” 
Moore admitted. “Finally got it finished in 
May of 2013 to compete in everything: 
sled pulling, drag racing and even plow 
snow.” 

Rather than spend lots of money on 
appearance items, such as a huge lift kit 
and monster tires and wheels, Mike opt-
ed to put his money where it counted, in 
the drivetrain.

Starting at the rear, the factory GM 
11.5-inch rear end was fitted with Dirty 
Hooker Diesel 38-spline axles and 3.73 
gearing, with a DHD (Dirty Hooker Die-
sel) locker capped with a PML diff cover. 
A set of CalTrac bars helps put the power 
to the ground. DHD suspension stops and 
a front weight bracket are used for sled 
pulling while Bilstein shocks are fitted at 
each corner. 

The front end is equally beefed. 
SSBC Big Brake kits were installed front 
and rear and fed with Russell stainless 
steel brake lines. The factory IFS is fitted 
with a DHD billet front slider and an Ea-

ton e-locker for maximum traction. DHD 
stainless tie rod sleeves keep them from 
bending under sled pulling loads while 
Timbren bump stops limit suspension 
travel. Traction is provided by 285/70R17 
BFG All Terrains mounted on 17x8 Hum-
mer H2 alloy wheels. 

To build a truck that will excel in both 
sled pulling and drag racing, a potent 
powerplant is a must. The original LB7 
Duramax was pulled and given a thor-
ough rebuild using top-quality hard parts. 
Van Alstine of Sandusky, Michigan, did 
the machine work on the 6.6L engine, 
which included a keyed crank, and cut 
and coated pistons. The rotating assembly 
features Carrillo rods and a SoCal Diesel 
3388 camshaft, which actuates Merchant 
Automotive pushrods and SoCal beehive 
valve springs to open and close valves 
inside the SoCal Stage II cylinder heads. 
Merchant Automotive motor mounts 
keep the engine in place. Dirty Hooker 
Diesel owner Tony Burkhard of Harbor 
Beach, Michigan, is credited with assem-
bling the externally balanced powerplant 
with a GM Grade C head gasket and ARP 
studs. 

Dirty Hooker Diesel came up with the 
trick compound turbo system, which uti-
lizes a Turbonetic’s RG-45 wastegate. To 
make the combination of an S366/74 and 

Hard to believe 1,000 horsepower can be packaged so neatly. The compound turbo D-Max has a whole host of go-fast internals and it looks good too with paint-matched plumb-
ing and heat wraps on the turbo. 

The trick compound turbo system utilizes a Turbonetic’s RG-45 waste-
gate that works with a combination of an S366/74 and S483/96 ICI 
turbos to make 100 psi of boost. 

“It’s been  an on-going project 
with different aspects done at dif-
ferent times,” Moore admitted.
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S483/96 ICI turbos work efficiently, the 
air charge flows through a Banks inter-
cooler before hitting the DHD High Flow 
Y-Bridge intake manifold. The combo is 
said to make 100 pounds of boost, ac-
cording to Moore. Tuning is courtesy of 
Mark Broviak at Danville Performance 
and EFILive. 

Fueling starts with a FASS 260-gph 
lift pump and twin PPE CP3s from an LBZ 
engine. Exergy 100-percent over injec-
tors deliver the fuel to the combustion 
chambers. PPE high-flow exhaust man-
ifolds and up-pipes help generate the 
boost. A DHD black ceramic custom ex-
haust from the S483 pushes soot out via 
a 6-inch exhaust stack in the bed. Paint-

matched plumbing under the hood adds 
some bling. Moore says the truck made 
nearly 1,000 horsepower and 1,700 lb/
ft of torque on the dyno before the tires 
started smoking on the rollers. 

Turning all the horsepower and 
torque into usable forward motion 
comes from a built Allison 1000 series 
automatic. Burkhard picked the right 
combination of parts to make it work 
and did the assembly. The trans features 
an ATS 1,800-rpm stall torque convert-
er, Sun Coast clutches and TranGo valve 
body and shift kit. Other goods inside 
the slushbox include billet input and 
output shafts, billet planetary gears sets 
and a sleeved C2 drive hub. The trans-

PPE dual CP3s from an LBZ provide plenty of fuel volume and pressure for 100-over injectors. 

Pushing fuel forward is a FASS 260-gph fuel system. Rolling stock on the truck is all GM with 17x8 Hummer H2 wheels wrapped with 285/70R17 BFG 
rubber. 
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fer case was fitted with a DHD pump rub plate 
while Spicer 1480 U-joints help transfer the 
power through custom CCI driveshafts. 

On the outside, the truck retains a relatively 
stock appearance with the exception of a Mid 
Michigan Body Parts cowl hood and roll pan 
along with a billet insert for the factory grille. 

And on the inside, the truck is bone stock with 
the exception of a host of AutoMeter gauges 
keeping track of fuel pressure, boost and EGT. 

According to Moore, “this truck is the true 
definition of a sleeper. It’s currently on the list 
of Top 50 fastest Duramaxes and is a daily driv-
en truck. The truck is raced, pulled and plows 

snow, and is a good daily driver. It’s a showcase 
of what good parts and a properly built truck 
can do.” 

And by the way, the truck runs consistent 
low 10-second passes at more than 130 mph 
and still gets 21 mpg on the freeway. Now that’s 
an all-position player. UDBG

At the rear, the bumper was replaced with a roll pan. If you look closely, you can see a Dale Earnhardt dealership sticker on the left side of the tailgate. 

The factory GM 11.5-inch rear end was fitted with Dirty Hooker Diesel 38-spline axles and 3.73 gearing, with a DHD (Dirty Hooker Diesel) locker and PML diff cover. CalTrac bars put 
the power to the ground.
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AutoMeter gauges inside 
monitor fuel pressure, 
boost and EGT.

A soft tonneau was modified to clear the 6-inch 
chrome stack in the bed.
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 Text: Thom Cannell
Photography:  Thom Cannell 
and courtesy of GMC

TECH FEATURE This 2018 Terrain is far better looking. Sleek, 
muscular, and brashly bolder, 2018 brings a so-
phisticated layered look to the midsized CUV. 
In front a signature octagonal grille is anything 
but subtle and brightwork surrounding both the 
main air intake and lower are used to project 
power forwards. We like the boomerang head-
lamps, LEDs in the Denali and HIDs elsewhere, 
both shapes are echoed by LED taillights. All 
models feature automatic liftgates as an option 
or standard for Denali. Overall it is far better 
looking than its predecessor.

Where you cannot see, the 2018 Terrain 
body itself is improved, now 34 percent stiffer 
in construction. Though it wasn’t mentioned, we 
assume this is through extensive use of both 
advanced computer modeling and high strength 
steel in critical areas. Another way stiffness and 
interior quietness was improved was extensive 

use of structural adhesives. A borrowed aircraft 
technique, adhesives both join and better pre-
vent fl ex at joints. Diesel specifi c, there’s an 
acoustic dash mat to dissipate sound from the 
engine, a fi rst for GM.

Inside it’s all about luxury. Steering wheels 
are leather wrapped; contrast stitching creates 
premium appearance for the seats and dash 
panel, and trim is real aluminum. The difference 
is perceptible. Driving in traffi c for hours we 
found the seats very comfortable. We didn’t try 
the heated or ventilated seats, but we trust that 
they function as designed and heat or cool your 
backside as needed. Note that the second row 
and front passenger seat fold fl at to create an 
eight-foot load fl oor. Kayaking holiday anyone?

Available in FWD and AWD, the AWD Traction 
Select system uses rotary control to suggest op-
tions for highway, mountain, and towing. We did 

2018
GMC
TERRAIN 
DIESEL!

WE SLIDE BEHIND 
THE WHEEL OF THE 
ALL NEW 

FIRST DRIVE

The 2018 GMC Terrain is a great 
looking CUV and most importantly 

it is now available with a diesel 
power plant under the hood!!!

GMC took us to Pittsburgh, PA 
to test its latest. Hills, curves, 

two lanes and highways 
meant real world driving.

At this year’s North Amer-
ican International Auto 
Show in Detroit GMC re-
leased the all-new GMC 
Terrain and we were 

somewhat surprised (but happy) to 
hear that it would feature a 1.6L diesel 
engine. However, GMC sales in North 
America, Canada, and the Middle East 
have risen dramatically; making GMC 
a profi t center for GM. Offering a die-
sel option for Terrain is surely a way 
to capture sales that might have gone 
to European automakers who have 
abandoned diesel in North America.
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no off-roading nor dirt-play so cannot say anything other than the AWD 
system was transparent. There are many other features we were unable 
to test, or simply forgot to try. Those included automatic park assist, sur-
round vision, low-speed automatic braking or lane keep assist with lane 
departure warning. We did back up, so used the rear camera. We’ll just 
leave most of the other technology for another story and perhaps more 
in-depth review.

What we questioned was the innovative console mounted shift but-
tons. We’ve seen that video before. And in photos the three-pods of shift, 
HVAC, and infotainment look stuck on. In person they are harmonious and 
tightly fit. The infotainment system is GM’s latest, featuring both Android 
Auto and Apple CarPlay along with available navigation and 4GLTE con-
nection. OnStar is, of course standard. We didn’t play with the available 
apps, which will have to come later.

Terrain is available in three trim levels, SL/SLE starting at $25,970, SLT 
which is available with the diesel engine and starts at $32,295, and the 
high end Denali ($38,495) which is the more desirable trim level as it 
has an 8” infotainment system (versus 7” standard) LED headlamps and 
a heated steering wheel. We think it a poor decision that the premium 
diesel engine is not available on the premium Denali and hope that GMC 
will reconsider and offer the diesel engine in future Terrain Denali models 
as an option.

Back to the greasy side. Terrain offers two gas engines mated to 
9-speed automatic transmissions, a 1.5L turbo (170HP/201 LB-FT) and a 
more powerful 2.0L turbo (252 HP/260 LB-FT). In the middle is a global 
engine, one we reported on in earlier this year, a 1.6L turbo-diesel. Its 
power output is 137 horsepower and 240 pound-feet of torque, which 
is slightly less than the 2.0L, but it delivers the best fuel economy at 28 
City, and 39 mpg on the Highway. The diesel couples to a six-speed auto. 
All three powertrains are equipped with one of the smoothest Stop-Start 
systems we’ve tested.

BEHIND THE SCENES
UDBG spoke extensively to Audley Brown, General Motors Director of 

North American Diesel Engine Calibration, about diesels. Basically, cali-
bration engineering is more responsible for an engine's ability to meet 
emissions regulations than mechanical engineering, though they are 
interdependent. We spent several hours delving into the black arts of 
keeping a diesel (or gas motor) running clean and lean.

Hugely significant to the success of General Motors' success in diesel 
engines is a decision to bring all of the calibration engineering—essen-
tially all the engine control software—in-house. We’ve reported on that 
several times. The first totally GM engineered engine was the 2.8-liter 
early in 2016, followed by the 6.6-liter L5P seen in the latest GM HD pick-
ups. Though already a global engine, the 2.8-liter diesel was extensively 
re-engineered for the stricter emissions controls required in North Amer-
ica. It was the first small diesel in a sub-1500 pickup in many years and 
new in-market for GMC Canyon and Chevrolet Colorado when it arrived.

We asked Brown what it takes to make an all-new world-class en-
gine. "Customers don’t see what algorithms were used to conquer Noise, 
Vibration, and Harshness. They experienced torque, clean emissions, and 
power," he told us.

The same Injection strategies that make the 6.6-liter Duramax quiet 
and powerful were used on the 1.6-liter, like up to ten injections per 
combustion cycle. If you recall, even five years ago 5-7 injections was a 
massive capability. Those extra injections are normally used pre-Top Dead 
Center to assist in quietness and lowering emissions. Later injections, also 
possible, can help catalytic converters reduce emissions.

Because combustion and emissions are so vital to modern engines, 
GM added "lots of PhDs" to their engine development programs, accord-
ing to Brown. “Our ability to document combustion and exhaust improved 
and data collection expanded. The question was what to do with that 
data”.

Chemical engineers were hired "to manage the kinetics of not only 
fuel flow, but the entire exhaust stream. So it is fuel, air, DEF, all of that 
gets metered and adjusted because, ultimately we want emissions from 
the tail pipe to meet standards and standards over a broad range of con-
ditions," Brown continued. When you think of fuel injection, many think 
only of generating torque. "We also inject fuel to generate heat; we need 
to heat aftertreatment systems to operate in well-defined bands of tem-
perature control." Not too cold, not too hot, and some fuel helps create 

How can you tell the diesel from the 2.0L? By twin chrome or hidden exhausts, the gas-
sers have the bling while the diesel features a low key approach with a hidden exhaust 
outlet, as seen on the right.

Theoretically, this is you. All adventure-ready and equipped to roll—all loaded up for the 
weekend. (Note that a gasser Denali is shown here.—Ed.)

Ready to ride and drive, our SLT diesel idles quietly, very quietly thanks to advance 
modeling and acoustic damping.
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exothermic (heat releasing) reactions to heat 
the exhaust system.

Brown told us, “During a single test trip we'll 
generate 30-40 gigabytes of data. We need to 
understand how to regress back to the effects 
on fuel consumption, emissions, or drivability.” 
The next criteria are noises. Some noise is good; 
some less favorable, it depends on the charac-
ter of the noise. So once the data is developed 
they take into account what's happening with 
the turbocharger. "How do we size the turbo for 
the use-case of the vehicle? In the 2018 Terrain 
1.6-liter diesel, it is sized to help with launch, to 
reduce turbo lag. It is a variable geometry tur-
bo, but some people would think of applying a 
much larger turbocharger to get big power. The 
Terrain customer may not be looking for max 
velocity power. They want to know “What does 
it feel like?” A really strong hand pushing you 
forward from 1,300 RPM."

"We didn't talk about SCR. We use a single 
urea or DEF injector with multiple sensors in the 
stream for NOx and pressure. We're constantly 
looking at the performance of all components; 
the DPF, the SCR and measuring pressure, ox-
ygen content and NOx content across all the 
devices." SCR is tricky. It is also highly tempera-
ture-sensitive. The system has to be warmed 
up, "but you cannot let it get too hot because 
efficiency drops off, the same with too cold. We 
want all of this to be transparent to the driver."

Brown told us "One of our slogans is, 'Die-
sels, It's Just Harder!’ Colleagues ask us why 
we're hiring all these engineers, PhDs, research-
ers, and asking for so much. It's harder. If it were 
only about making power and torque, that's not 
hard. Any real engineer knows we have con-
straints, we're making tradeoffs, and we’re deal-
ing with a system. And we want new, modern 
diesels to be not only quiet, we want them to 
be smooth in operation, we want them to look 
clean. The last thing we want is a Terrain (or 
Equinox, Cruze, Canyon, or Colorado) in white 
with a black soot spot on the bumper."

Development focused on three things; one, 
great fuel economy; two, very high power den-
sity; third, of utmost importance, was its noise 
and vibration characteristics. From the begin-
ning, NVH was a focus.

“This is something you saw with the 6.6-liter 
last year and you see with the 1.6 this year,” 
Brown continued to explain. “We talked about 
some of the architectural decisions we made, 
like putting the accessory drive gearing on the 

When we said ready to roll we weren’t kidding. But 
where does the other bike rider sit?

Atypically, timing is at the engine’s rear where it’s greatly 
covered by the transmission. This adds to quietness, one of 
this motor’s hallmarks.

Great view of a state-of-the-art, yet conventional appearing 
motor. Mechanical injectors are surrounded by sound absor-
bent material.

The entire engine top is covered by molded foam. A hard topping makes for pretty graphics, dampening foam makes 
for a quiet engine, free(er) from injector noise.

Fold down second row seating folds flat, and with the passenger seat folded you have a ladder’s worth of space, 
perfect for those “honey do” trips down to the local home improvement center.
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rear of the engine, which puts the bell housing 
around it as a buffer, the acoustic covers on top, 
and what gets into my detail as a combustion 
analyst, how we do our injections and how 
we build rate of pressure rise. That's key. It is 
a 29,000-psi system, but on each of those in-
jections you have to think about the acoustic 
signature of the high-pressure pump and the ac-
tual fuel injection event itself because the rate 
of pressure rise is going to go up every time we 
make an injection. We're adjusting that (acous-
tic) signature every time. All this comes in to 
play.”

“When you look at that path, then you think 
of how should we design the block to reduce the 
radiated sound? Think of the head, the lowly oil 
pan, all the work that goes into that because all 
that sound can be amplified, damped, reduced, 
changed in frequency. The analysis team in Tu-
rin, Italy, and the US, and the (mathematical) 
tools that have been developed, are amazing. 
We're not saying we can reproduce with 100% 
accuracy the physical environment, but what we 
do through analysis we can make what we call 

splits, directional decisions. We make those de-
cisions a lot faster through analysis.”

The 1.6-liter is a product of this modern 
computer aided, math model driven process. 
All the combustion modeling, the acoustic mod-
eling, even the block was fundamentally done 
in software. “Earlier we were talking about the 
chemical kinetics and aftertreatment. That's not 
as focused on noise as it is on emissions, but 
much is from modeling. Our almost complete-
ly internally developed systems, from the main 
hardware to the controls and software, allow us 
to control the interactions between subsystems. 
So, from an air system I can feed an air model 
to a chemical model to see how it reacts in the 
system.”

Before we parted, Brown delivered a calibra-
tion engineer’s inside joke. “I don't make prod-
uct decisions, I make them work.”

BEHIND THE WHEEL
We put several hundred miles on a variety 

of new Terrains, primarily the diesel. It is surely 
quiet and smooth, and it pulls strongly. That said 

Headlamps, LED for Denali and HID for other model trims, are housed in an elegant 
shape similar to the tail lamp treatment.

The rear lighting design is distinctive and large enough to be seen clearly at night. We 
like the unique shape and how well it matches the headlight design.

Here’s the Terrain Denali in all its elegance—but why no diesel for a premium luxury CUV? Come on GMC, give every-
one the diesel option.

The Terrain SLT for 2018 is far better than its predecessor 
in every way—looks, ride, handling and quietness. 
Looking at it from the side view shows how different 
the new Terrain is. Gone are the side pods of the 1st 
generation model, yet there’s plenty of arch in the 
shoulders.

we’d always like more power and cubic inches, 
but the small 1.6L diesel engine is more than 
enough for this lightweight CUV that tips the 
scales at about 3,600 lbs. for the FWD and about 
3,800 lbs. for the AWD model. What impressed 
us, compared to the 2.0L gas engine, was its 
smoother application of torque, which was 
seamless over hilly terrain. We seldom wanted 
to downshift or stomp the pedal. We look for-
ward to an extended review behind the wheel 
of the latest diesel CUV but for the brief time we 
spent in the new Terrain we were very happy 
and comfortable. The EPA estimated fuel econo-
my ratings on the Terrain Diesel are 28 MPG City 
for both the FWD and AWD models and 39 MPG 
Highway for the FWD with a slight dip to 38 MPG 
on the Highway rating for the AWD models.

Not only is the interior design pleasant to 
look at it feels great too. Like most new GM ve-
hicles the Terrain is a high-tech wonder loaded 
with convenience features both standard and 
optional that make us wonder how we got along 
without them in the past. Of course the Terrain 
is a car based CUV not a true truck, but it still has 
a roomy interior for its size and thanks to the 
folding seats allows you to store tons of cargo 
if needed.

If you are in the market for a family friendly 
CUV that gets excellent fuel mileage you owe it 
to yourself to check out the new Terrain diesel 
as soon as they are available on your local GMC 
dealer’s lots. Just be sure to tell them that your 
friends at Ultimate Diesel Builder’s Guide sent 
you. UDBG
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Our least favorite feature, the electronic shifter is perfect until you need more engine 
control. It’s hard to find the buttons without taking eyes from road. Think you’d get 
used to it?

Side-by-side cup holders, heated and cooled seat switches, control over the AWD 
system, all are where needed, close at hand. Park assist and cross traffic is also at 
hand and switchable.

Every Terrain we drove had a 
butter-smooth interior that was 
functional and elegant. This SLT is 
no exception. Note the side-by-
side cup holders and increased 
storage space replacing the shift 
console.

You can pick out a 
2018 Terrain SLT by 
its horizontal grille. 

It offers lots of air 
for the diesel.
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 DECONTAMINATION
 Text/Photography:  Steve TempleUDBG TECH

 CLEANING POWER STROKE EGR VALVES

 A clean diesel engine is a happy en-
gine. Conversely, baked-on carbon 
and soot deposits make for an 
unhappy one. Today’s high-out-
put diesel engines are extremely 

sensitive to deposits that build up throughout 
the entire fuel system. Even small amounts of 
contaminants can lead to plugged injectors, 
increased exhaust emissions, reduced fuel 
mileage, smoke, engine clatter, reduced per-
formance and other drivability issues.

 Ford’s 6.0L Power Stroke is particularly susceptible to these problems, partly be-
cause of the location of the EGR (exhaust gas recycling) valve. Most 6.0 owners have 
already dealt with this issue since the problem throws the most common error code. 
Part of the problem is that the EGR valve sits on top of the motor—a cooler location 
than on the newer 6.7L Power Stroke, which even has its own EGR cooling system. 
Consequently, the EGR valve can get plugged up in as little as 20,000 miles.

Conventional wisdom says idling time doesn’t hurt a diesel, but not so on a 6.0L. 
Experts agree it really should be driven hard to minimize buildup of soot in the EGR 
passageways and the air intake manifold. 

“We don’t see the same type of problem on guys who work them,” points out 
Tim Anderson of T&A Performance. In contrast, he notes that slow-speed operation 
under no load (such as when idling excessively or with occasional-use “grocery get-
ters”) actually contributes to the problem along with poor fuel quality and simply 
high mileage.
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1       BG Products’ contaminant removers consist not only of several additives, 
but also a Diesel Induction Service Set that sends the cleaners through the 

runners.

2       Before and after readouts from the engine computer indicated that both 
the mass fuel and engine load were significantly reduced from “dirty” to 

“clean” levels.

3        Carbon deposits were clearly obvious on this sensor. Buildup of this contam-
inant robs performance and increases emissions, among other problems.

4         After disconnect-
ing the intake 

hose, additional 
carbon was also 
evident.

5          Cleaning out the 
carbon begins 

with adding Diesel 
ISC (Induction 
System Cleaner) to 
the reservoir in the 
Diesel Induction 
Service Set.

This buildup markedly restricts airfl ow that decreases fuel economy 
and lowers overall power output. It doesn’t take a degree in mechanical 
engineering to understand how accumulated deposits interfere with the 
proper functioning of an EGR valve, which would result in higher exhaust 
emissions and lower fuel economy.

Removing carbon deposits can be done by hand, as many Power 
Stroke owners have found out. And replacement is even more expensive. 
For a really thorough cleaning, a number of companies offer additives 
that claim to get rid of carbon crud. One fi rm in particular, BG Products, of-
fers several different cleaning additives for fl ushing the intake, injectors, 
crankcase and fuel system, along with a pressurized mechanical process.

One reason we decided to check out this one in particular is not only 
the comprehensive approach, but its track record with hard-working mu-
nicipal truck fl eets all across the country, plus others run by the federal 
government. They all employ BG Products on a regular basis to ensure 
engine longevity and optimize performance. In addition to cleaning the 
engine, claimed benefi ts include restoring fuel economy, reduced emis-
sions and improved cold-starts.

The company’s Diesel Induction Service works by liquefying crust-
ed-on oil deposits and unburned fuel formed by EGR and PCV gases as 
they pass through the valve train. Once liquefi ed, these contaminants 
are burned off through the normal combustion process, with no harm to 
fuel-related components, catalytic converters, sensors or trap oxidizers 
(DPF). Note, however, that the procedure involved is fairly precise, and BG 
Products recommends having it done by a trained technician.
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 In addition to pouring the Induction System Cleaner into a pres-
surized Induction Service Tool (not into the fuel tank) on the Ford 
shown here, Tim Anderson also cleaned the EGR valve with a spray-
on cleaner, and added two other BG chemicals to both the crankcase 
oil and the fuel system. Then he ran the engine for about an hour. He 
also recommends not refueling for as long as reasonable so the fuel 
cleaner doesn’t get diluted right away. 

During this process, the tailpipe might emit a large amount of 
dark smoke, depending on the severity of the deposits. Afterwards, 
both the engine oil and fi lter must be changed, since they become 
contaminated with the deposits removed by the cleaners.

The vehicle we chose to test out these claims is a 2008 Ford F-350 
with 82,755 miles on the original 6.4L Power Stroke. It’s owned by  
Dave Morones, who runs a tile and stone cleaning business, and also 

6         The switching module for controlling the flow of cleaner to the 
engine is attached under the hood.

9  The cleaners flow through the intake at a designated pressure for a specified 
amount of time.7          A braided hose is attached to feed cleaner into the intake runners 

under pressure. 

8          The throttle body is capped off with a special cover featuring a hose fitting 
that’s supplied with the Diesel Induction Service Set.

does some BBQ catering on the side. (So he already has fi rsthand experience 
with removing contaminants, along with carbon buildup—on his BBQ smoker, 
not his engine). 

While not as prone to carbon buildup as a 6.0L, the 6.4L can still expe-
rience some problems in this area (as can any other EGR-equipped diesel 
engines from 2010 and earlier, Anderson points out). As evidence, a case 
study done by an independent facility on a 2009 F-250 with a 6.4L showed a 
gain of 19 hp and a whopping 40 lb/ft of torque immediately after treatment 
with BG’s full complement of cleaners and additives. In addition, the regen 
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cycle for the DPF increased from 121 to 244 miles, and the cycle duration 
dropped from 16 to 10 miles. Compression testing also indicated an aver-
age increase from 419 psi to 431 psi.

As a baseline on fuel consumption, Morones recorded the vehicle com-
puter’s readouts for mpg on long drives to and from northern Nevada and 
Oregon, and verifi ed the accuracy of this data using a volume method of 
fuel consumption (counting the number of gallons consumed over a given 
distance). The average fuel effi ciency before using BG Products was 15 
mpg, fairly typical for this engine.

Tim Anderson of T&A Performance diagnosed the injectors’ perfor-
mance levels prior to performing the procedure on the engine, and found 
that mass fuel levels were in the dirty range (.22 gr), as was the load 20.39 

percent. After treatment with the BG Products cleaners, those numbers 
dropped to the clean range (.13 gr and 13.73 percent, respectively). 
There was also somewhat less fl uctuation in the fuel-rail pressure. On 
other trucks, Anderson reports seeing gains of anywhere from two to 
seven mpg or more in the months following a cleaning procedure. What 
were the results with Morones’ truck? 

Well, immediately after the procedure, he reports that the engine 
started easier, and was noticeably quieter and required less throttle 
pressure to accelerate. Overall, there was a defi nite improvement in 
throttle response and drivability. 

After burning a few tanks of fuel, the mpg did not signifi cantly 
change, but he did notice achieving nearly the same mileage results 
while towing a trailer over Donner Pass, nearly 4,000 feet higher from 
his starting point in Reno. So, in effect the mileage performance im-
proved slightly while the truck was under load. 

Obviously your individual results will vary, but for the long haul, hav-
ing a cleaner engine should make you and your diesel feel way happier. 
UDBG

10           A throttle-pedal post maintains engine rpm slightly above idle for about 
45 minutes while the cleaner runs through the induction system.

13           BG 244 is a separate cleaner added directly to the fuel tank.

14            BG 109 Compression Performance Restoration is a blend of cleaners 
designed to soften, emulsify and dissolve fuel gums that clog rings. Re-

moval of these deposits should increase compression and also lower tailpipe 
emissions, eliminate oil consumption associated with buildup, and improve 
overall power and economy.

11&12  The directional toggle and indicator lights show when and for 
how long the cleaner is flowing.
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 BG Products
BGProd.com

Fleming Distributing 
Company
800.245.7145

T&A Performance LLC
775.358.5549
TandAPerformance.com

 SOURCE

15             Additional deposits were removed by spraying on Throttle Body and Intake Cleaner. 16             The throttle body has noticeably less black carbon after 
cleaning.
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