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STOVER’S STROKER
Editor’s note: Long overdue, this multi-

part story has been on our minds for
more than three years now. For those of
you who’ve often wondered when we
were going to build a bad-to-the-bone stro-
ker motor from scratch, this is it. 

We admit it—tech-heavy
motor buildups rarely grace
these pages. It is because
such articles require a signif-

icant investment in the form of research,
planning, and general legwork. Let’s face
it—most of us gearheads have to balance
our hobbies with our daily routine, family,

Part 1: A Bow Tie stroker engine for mud
bogging and heavy hauling

Project Criteria
� California emissions-compliant
� 6,500-rpm redline
� Reliability for towing
� 91    octane, pump-gas friendly
� Nitrous-compatible
� 500 rear-wheel horsepower/450 lb-ft 

of torque (on nitrous)

We felt that the above criteria covered
90 percent of what most readers would
want from an engine in a real-world daily-
driver/tow-rig application that might also
be used for mud bogging fun from time to
time. Here in California, we have the
strictest emissions rules in the nation, so
we thought it would make the most sense
to build our stroker to California’s code and
prevent potential hassles later on down the
road.  We recommend educating yourself
about your individual state’s smog polices

before attempting a buildup like this.  We
know what the majority of you are saying
about this, but believe us, pollution control
laws are not going away; if anything, they
are only getting stiffer.
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The Block
�In the Chevy truck arena, the Bowtie Sportsman block by GM Performance Parts is
the cat’s meow when it comes to performance per dollar spent. Sure, we could have scored one of those
super-lightweight aluminum blocks for this project, and it probably would have made gobs of power and
torque, but would its lighter weight really provide any added value in this particular application? We didn’t
think so. The block you see here is made of iron and runs about $2,200 and is quite capable of handling all of
our performance goals when paired with the proper internal components.

�One of the many reasons we like the Bowtie Sportsman block better
than other blocks on the market is because it features siamesed cylinder
walls, which allows for additional cylinder-bore volume without worrying
about running out of material. If you bore out a non-siamesed block, typi-
cally it won’t cool well. We plan to punch our cylinders to .030 inch over.

�This picture shows another
smart addition to the Bowtie
block; a tapped access port on
the underside of the cooling sys-
tem. This can be used for a
temperature sensor, or it can
simply be plugged and used as a
drain when winterizing the
engine for prolonged storage.
Little features like these make all
the difference later on.

�Here you can see the one-piece rear main seal
assembly. This type of seal has become the new
standard for all GM V-8 engines. It offers better seal-
ing characteristics over older two-piece main seals
and is also much easier to install.

�Another great feature included with every Bowtie
Sportsman block are three center mains, which fea-
ture four bolts each, all with 16-degree splayed or
angled outers. These main bearing caps are critical
to engine longevity. Instead of just two bolts per cap,
GM uses four bolts on these center caps to better
secure the crank to the block. We like this method
because of the added strength it will provide when
we hit the nitrous switch. In this photo, you can also
see the oil galleys machined into each of the lower
mains. This allows oil to flow freely into the main
bearings of the crankshaft, a key feature designed to
prolong the life of the bearings.

and budgetary constraints.  This lifestyle
leaves very little time for component
research and engine blueprinting.  Then,
there is always that ever-present shortage
of cash that seems to prevent ordering the
necessary parts. Luckily, in this go-around, a
few generous industry leaders such as GM
Performance Parts, Edelbrock, and Summit
Racing were willing to support the cause.
With this introduction, we plan to establish
a realistic end-all goal for our engine and
focus on the best options available to get
us there. Following segments will cover all
the juicy details about how we built our
stroker. 

�Some of you may remember this ’92 Chevy K-
1500. We first showcased this vehicle in “The
Lowdown on Four-Wheel-Drive Conversions” (June
’05), when we demonstrated how to convert a 4x2
Chevy pickup to four-wheel drive. This rig belongs to
Off Road Unlimited (ORU) of Burbank, California, and
serves both as shop tugboat, and—hopefully soon—
mud-bog showboat. In each case, the requirement
for usable torque is paramount. Sporting a clean-
looking ARB winch bumper and 1-ton axles,
equipped with Detroit traction aids and 38-inch Pro
Comp Xterrain tires, this rig excels in almost any
wheeling scenario. However, its throttle-body–inject-
ed 350, with more than 100,000 miles on the clock, is

about as useful as a bucket of nails in the fast lane.



Bye Bye TBI
�We knew that one of the biggest horsepower limiters of all ’87-’95 vintage Chevy trucks and SUVs was their
throttle-body fuel-injection setup (TBI). Other than carburetors, TBI is the least effective way to feed fuel to an
engine. Throttle-body injection uses two injectors placed above the throttle blades in the air valve. The fuel,
after leaving the injector tip, hits these throttle blades. This prevents complete atomization and creates flow
restrictions for the fuel that does remain suspended in the air stream, resulting in uneven mixture and distribu-
tion. This uneven distribution dramatically reduces performance and lowers fuel efficiency. This ultimately
results in sluggish throttle response and overall performance. So we contacted Edelbrock to see if any other
fuel-injection options were available for our stroker engine. Luckily for us, they offer what’s called the
Performer Multipoint EFI conversion systems (Kit No. 3501). This system was designed for all ’87-’95
Chevy/GMC trucks with the 5.7L engine. This simple and effective conversion to multipoint fuel injection (MPI)
includes the intake manifold, fuel injectors, high-flowing fuel rails, and all the necessary fuel lines. It works
with the stock computer and features a CARB E.O. number to ensure smog compliance. With MPI, fuel is inject-
ed directly towards each intake valve for improved distribution and better efficiency. This system is calibrated
for use with stock compression, a stock cam and heads, or as shown here, Edelbrock’s cam (PN 3702) and
heads (PN 60859). We elected to run Edelbrock’s brand name parts because they have all been tuned specifi-
cally to work with the Performer MPI conversion system and will likely deliver the best results.

�Here you can see where Edelbrock marks the E.O.
number on each head, easily visible during smog
inspections. Cast at the Edelbrock Foundry and
machined at their California manufacturing facility,
these U.S.-built heads are consistently superior when
it comes to value for the dollar spent. 

�The Performer Multipoint EFI System has two CNC-machined aluminum fuel
rails and eight Pico injectors (19 lb/hr @ 45 psi) that spray fuel directly into the
cylinder head for improved efficiency and a noticeable gain in performance. The
fuel rails feature a 9⁄16-inch-inner-diameter fuel passage, and a flow-through
design with 3⁄8-inch pipe thread ports on each end. With this system, air is the
only thing that flows through the throttle body and manifold, so proper atomiza-
tion is no longer an issue. When the air combines with the fuel at the intake
ports, it is traveling at a greater velocity and improves mixture inside the com-
bustion chamber. This means you get more power from every drop of fuel. The
results: Maximum performance, improved fuel economy, and crisp throttle
response. All Edelbrock EFI systems use injectors that are angled towards the
cylinder head port. This provides superior fuel dispersion for more horsepower
and better throttle response off-idle and at part throttle. All necessary hardware
is included with the kit.

�This photo shows how each of the intake and
exhaust ports are CNC-machined to optimize flow
efficiency. In addition, all Edelbrock Performer heads
feature threaded inserts for rocker studs and exhaust
bolt holes for superior strength and durability. Also
included are manganese-bronze valve guides, which
are most favorable for longevity.

�Edelbrock uses one-piece, swirl-polished, hardened-tip stainless steel valves
with 11⁄32-inch undercut stems for increased flow. Manganese-bronze guides,
hardened ductile iron seats, and two-ring positive oil control seals complete the
package. These heads come with valves fully assembled by Edelbrock, along with
the proper valve springs allowing up to 6,500 rpm without issues. As you can see
here, our intake valves were every bit of 2 inches in diameter.

STOVER’S STROKER



Engine Stand
Engines are bulky, heavy, and dangerous if not
secured properly. We recommend getting an
engine stand that is load rated for V-8 engines.
This 1,000-pound capacity stand, built by Norco
Automotive Group, cost us $250 at a local auto
parts store and features a 360-degree rotating
head with locking set screws. We believe a good
sturdy engine stand like this is critical for the
assembly process.

The locking
mechanism is
integrated
into the rotat-
ing head of
our Norco
engine stand.
Simple and
effective, this
arrangement
allows com-

plete rotational access without concern for
unexpected movement.

Flooring
We laid down an area of anti-fatigue foam flooring
found in the Summit Racing catalog. This foot- and
knee-friendly alternative to rock-hard concrete is a
great preventative measure for accidental damage
caused by dropped parts or tools on the garage
floor during a project. We like this non-slip foam
flooring because it absorbs impacts, and is super-
easy to clean up—not to mention that it comes in
2x2-foot square tiles with interlocking edges that
allow for an infinite uniform coverage. FW

Pre Assembly Tips

Before starting any type of engine build,
it is most important to set up a well lit

area free of clutter and dirt. We recom-
mend establishing a dedicated indoor
work space of at least 8 by 8 feet. This
simple step helps ensure all the small parts
and pieces don’t get misplaced or mixed
up during the project. Below are some
additional important tips to ensure your
buildup succeeds.

�Our Intake manifold, though a very
nicely built piece, will require some fin-
ish prep before the assembly process
can begin. Notice the extra material that
was unintentionally included when the
casting process occurred (see yellow
arrow). We were surprised to see this
imperfection sneak past Edelbrock’s
quality control team. Luckily we plan to
have all these internal surfaces polished
and re-ported to further increase flow
numbers. More on that in the next build
segment.

�Edelbrock also offers an OE replacement fuel
pump (PN 3581) designed to support the additional
flow requirements of its MPI conversion kit. This
pump flows 255 liter per hour (67 gph). We plan to
install this later on when we tackle the engine swap.

SOURCES
Edelbrock
www.edelbrock.com

GM Performance Parts
www.gmperfprmanceparts.com

Summit Racing
www.summit.com

�We also sourced a new high-flow water pump from Edelbrock.
We like this pump because it features better flow
numbers over traditional aftermar-
ket beltdriven pumps and has a
simple O-ring sealing surface to
help prevent leaks. This partic-
ular water pump also features
an adjustable cam stop to pre-
vent cam walk. These pumps are
available in one of four finishes: 
(1) As-Cast—natural satin finish; 
(2) Polished—traditional good
looks; (3) what Edelbrock calls
PermaStar Finish, a beautiful dark-
looking chrome finish, which
Edelbrock claims is as durable as
a powdercoated finish; and (4)
also available, the new
EnduraShine finish.
EnduraShine matches the bril-
liant luster of polished
aluminum but with the durability
of a powdercoated finish. It resists
discoloration from heat and has a protective 
clear top coat which enhances polished 
aluminum for a fade-free, shiny appearance.

�These are the hydraulic lifters that are matched to
the emissions-compliant camshaft Edelbrock speci-
fies for the MPI conversion. This camshaft comes
with a CARB E.O. number and subsequently offers
slight gains in performance over the OEM camshaft.
Ultimately, we may switch to a hydraulic roller
camshaft and lifters to see what power gains can be
had. There is a fine line between max power and
smog compliancy, and we want to find it.
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