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Choosing the Right Oil Pump
 Original equipment oil pumps are usually adequate for 
most stock applications – but some are not, especially if an 
engine is being modified for more power or RPMs. Larry 
Carley gives you all you need to know about choosing the 
right oil pump for your engine and application.

Ford’s 1.0L EcoBoost Engine
 Ford’s EcoBoost, a 1.0L turbocharged, direct-injection 
powerplant, delivers 123 hp and 125 lb.-ft. of torque. 
Named the 2014 International Engine of the Year, Ford’s 
EcoBoost gets a breakdown from John Gunnell.

Marine Engine Market
 For those unfamiliar with marine engines, there is a 
common misconception that these are highly unique 
devices. However, if you can rebuild an automobile 
engine, you can rebuild a marine engine. Chris Sunkin 
investigates the keys to success as well as the pitfalls of 
marine engines.
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The Upside to Downsizing
 The V8 isn’t dead yet, but storm clouds are brewing on 
the horizon that may endanger its long-term viability. 
Concerns over global warming, CO2 emissions and 
dependence on foreign oil led the EPA to mandate new 
Corporate Average Fuel Economy nearly double current 
requirements. To achieve these higher requirements 
automakers may have to abandon the V8 altogether or 
restrict it to a handful of limited production applications. 
Automakers are also opting for V6 and four-cylinder 
engines.
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DBB Acquisition LLC 
Acquires Dura-Bond 
Bearing Company
DBB Acquisition LLC has 
announced that it has completed 
the acquisition of Dura-Bond 
Bearing Company, a division 
of privately held Melling 
Engine Parts. Dura-Bond is a 
manufacturer of Cam Bearings, 
Bushings, Valve Seats and 
Hardware for engine and 
transmission rebuilding since 
1947. The Company is based in 
Carson City, Nevada. Terms of the 
transaction were not disclosed.

Two managers - Charles J 
Barnett - President and Robert 
McBroom - COO have partnered 
with The Brynavon Group, Inc. to 
acquire the company.  Brynavon 
is a private investment firm that 
specializes in partnering with 
management teams that want to 
acquire the company for which 
they work. Bynavon previously 
owned Dura-Bond for 14 years 
prior to being acquired by Melling.

“The Melling family made a 
decision to focus our resources into 
the Melling branded aftermarket 
product lines and OE pump 
operations. We are thrilled that 
the opportunity for management 
to participate in the ownership 
of Dura-Bond surfaced. We wish 
the entire DB team nothing but 
success,” said Mark Melling - CEO.
“This transaction continues 
the strategic focus in our core 
products within the engine 
and transmission rebuilding 
marketplace for the last 68 years 
as an independent entity. The 
Dura-Bond name has strong brand 
recognition. We look to continue to 
acquire additional product lines to 
grow our business,” said Charles 
Barnett, President - Owner. 

Ford Announces its Most 
Powerful Road-Going 
Naturally Aspirated 
Engine Ever
Ford has announced the most 
powerful naturally aspirated 
road-going engine in its history. 
The all-new Ford 5.2-liter flat-
plane crankshaft V8 will produce 
526 horsepower and 429 lb.-ft. of 
torque in Shelby GT350 Mustang 

and Shelby GT350R Mustang – an 
engine unique to the two models set 
to go on sale this fall.

“The Shelby GT350 program 
began with a clear objective – create 
the most balanced, nimble and 
exhilarating production Mustang 
yet,” said Jamal Hameedi, Ford 
Performance chief engineer. 
“Every change we made to this 

car was driven by the functional 
requirements of a powerful, 
responsive powerplant. The high-
revving, naturally aspirated 5.2-liter 
flat-plane V8 delivers on every 
target we set – high horsepower, 
broad torque curve, aggressive 
throttle response and light weight.”

The all-new 5.2-liter V8 is 
not only Ford’s most powerful 
naturally aspirated engine ever, 
but also its most efficient in 
terms of specific output. Without 
turbocharging or supercharging, 
the flat-plane crankshaft V8 
produces 102 horsepower per liter 
of displacement. The new engine is 
also the highest-revving V8 in Ford 
history – with a redline of 8,250 
rpm.

Unlike traditional V8 engines, 
the all-new 5.2-liter uses a flat-plane 
crankshaft more typically found 
in a Ferrari sports car or in racing 
applications. The design of this 
new engine for the Shelby GT350 
was optimized using computer-
aided engineering and fully 
digital performance simulations. 
Millions of intake, cam and exhaust 
configurations were iterated before 
arriving at the optimal combination.

Traditional cross-plane 

crankshaft V8 engines attach the 
piston-carrying connecting rods 
to the crankshaft at 90-degree 
intervals, creating a “cross” of 
counterweights when viewed 
down the axis of the crankshaft. 
In the all-new Ford 5.2-liter V8, 
the connecting rods attach to the 
flat-plane crankshaft at aligned 
180-degree intervals – creating 
what looks like a flat line of 
counterweights when viewed down 
the axis of the crankshaft.

Beyond a change in the 
characteristic sound of an American 

4 June 2015 | EngineBuilder

 For more industry events, 
visit our website at 

www.enginebuildermag.com 
or subscribe to 

www.aftermarketnews.com.

Industry Events
August 4-7
Association of Diesel Specialists 
Int’l Convention & Trade Show
San Antonio
www.diesel.org

August 30-September 2
PWA Conference 2015
Anaheim, CA
www.pwa-par.org

September 16-18
Production Engine 
Remanufacturers Association 
Annual Convention
Nasvhille, TN
www.pera.org

October 31-November 2
Big R ReMaTec USA
Las Vegas
www.apra.org

November 3-5
AAPEX Show
Las Vegas
www.aapexshow.com

November 3-6
SEMA Show
Las Vegas
www.semashow.com

December 10-12
PRI Show
Indianapolis
www.performanceracing.com

Without turbocharging or 
supercharging, the fl at-plane 
crankshaft V8 produces 102 hp per 
liter of displacement.
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V8, the flat-plane crankshaft helps 
improve cylinder exhaust-pulse 
separation by allowing a firing order 
that alternates ignition events between 
the V8’s two cylinder banks. This 
can vastly improve engine breathing, 
and subsequently allow the engine to 
make more power.

The result in the new 5.2-liter 
V8 – in addition to a uniquely 
exotic, delicious engine note – is 526 
horsepower at 7,500 rpm and 429 
lb.-ft. of torque at 4,750 rpm. Even 

more impressive is the track-tuned 
flexibility of the engine’s exceptionally 
wide powerband. It produces 
90 percent of peak torque from 
approximately 3,450 rpm through 
7,000 rpm, and features a racetrack-
friendly spread of nearly 3,000 rpm 
between its torque and horsepower 
peaks.

In both Shelby GT350 and Shelby 
GT350R, the all-new 5.2-liter will 
be paired with a six-speed manual 
transmission as its only gearbox 
option. The Tremec TR-3160 six-speed 
manual is specifically engineered for 
less mass and high-rpm application in 

the new Shelby Mustangs. The six-
speed features a lightweight, die-cast 
aluminum case and clutch housing 
for increased overall powertrain 
stiffness. Gear cross-sections, the 
dual-mass flywheel and dual-disc 
clutch are all optimized for an overall 
reduction in inertia and weight.

Other aspects of the new 5.2-liter 
V8 (actual displacement is 5,163 
cubic centimeters) include a slightly 
oversquare bore and stroke of 94x93 
millimeters, and a performance-

enhancing 12.0:1 compression 
ratio. Computer numerical control-
machined cylinder heads house 
camshafts that develop a massive 14 
millimeters of lift for both the hollow-
stem intake valves and sodium-filled 
exhaust valves. A single, fast-acting 
87-millimeter throttle body – the 
largest ever used for a Ford engine – 
feeds air to the engine, allowing for a 
simpler, lighter intake.

Further reducing engine weight is 
a unique new aluminum engine block 
featuring Ford’s patented plasma 
transferred wire arc cylinder-liner 
technology. This process eliminates 

typical heavy iron cylinder liners with 
an electroplate coating. The forged-
steel flat-plane crankshaft is “gun 
drilled” to reduce total engine weight 
and to improve bay-to-bay cylinder 
breathing. A lightweight, high-
capacity composite oil pan contains 
baffling designed for sustained high-
speed cornering and hard braking.

“A new Mustang as exceptional as 
the Shelby GT350 deserves an equally 
extraordinary engine,” said Dave 
Pericak, director, Ford Performance. 
“The all-new naturally aspirated 
5.2-liter V8 perfectly fits the balanced 
dynamics of the Shelby GT350, and 
we believe this new engine will 
become a performance legend.”

Circle 6 for more information

From left, Elgin President Bill Skok; 
JASPER Supplier Development 
Specialist Steve Morrow; Rick Simko, 
national marketing and sales director, 
Elgin.
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Industry News

Jasper Engines & 
Transmissions Names 
Supplier Award Winners 
for 2014
Jasper Engines & Transmissions has 
named its Supplier Award winners 
for 2014 performance. There were 
14 total recipients named in the 
following three categories:

Growth Awards: Avon Automotive 
Products, S.A. Gear Inc., Diesel 
Forward, and Eagle Precision 

Products LLC
Service Awards: Sonnax Industries, 

Elgin Industries, Corteco, and Modern 
Silicone

Quality Awards: United Engine & 
Machine Co., King Engine Bearings, 
NPR of America, LLC, Borg Warner, 
and Exedy Global Parts Corp.

Outstanding Individual Partner 
Award: George Sutton - Mahle

Each supplier received a trophy 
honoring their key role to the 
company as a true vendor partner in 
2014. JASPER presents these awards, 
annually, to recognize the company’s 
Partners in Success.

The Growth Award winners were 
based on a percentage increase spent 
from 2013 to 2014 (minimum spent = 
$100,000).

The Quality Award listing was 
established by joint nominating 
efforts between JASPER Sourcing and 
Quality Teams in key areas such as: 
Supplier Scorecard Results, Corrective 
Action Requests, Warranties, Quality 
Control First-Piece History and 
Quality Issue Resolution.

The Service Award winners were 

established by joint nominating efforts 
between Sourcing and Buyers in key 
areas including: Supplier Scorecard 
Results, “Can Do” Attitude, Sense of 
Urgency, Timely Responses, Problem 
Resolution, and High Level of 
Expertise.

The Outstanding Individual 
Partner Award was established by 
nominating efforts of the Sourcing 
team, in key areas such as: “Above 
and Beyond” Daily Support, Timely 
Responses, Price Negotiations, Critical 
Decision Making, Part Expediting, 
and Overall Collaboration and 
Partnership.

“JASPER is proud to recognize 
all of these suppliers this year,” 
says Jay Nelson, JASPER Supplier 
Development-Sourcing Manager. “We 
have developed great relationships 
with many of our suppliers and 
they continue to be critical partners 
in the success of Jasper Engines & 
Transmissions. In the aftermarket 
industry, we must all continue to 
work together to provide the highest 
quality product; and price those 
products to provide the greatest value 

to the customer.”

PERA Announces New 
Website
PERA’s Website Redevelopment 
Committee has given PERA.org 
a fresh new look and brought the 
website up to today’s Internet 
standards.

One of the great new features 
is the addition of a secure 
shopping cart. You’ll be able to 
make your payments directly 
online for convention registration, 
sponsorships and even your dues in 
coming years.

4-9 News and Events.indd   74-9 News and Events.indd   7 6/10/15   9:54 AM6/10/15   9:54 AM



On the Home Page, you’ll find 
a section devoted to Sponsors. 
Convention sponsors who have 
selected the webpage listing option 
will be listed here. They’ll also have 
the convention sponsor form located 
here as both a downloadable file and 
as an online fill-in form that you can 
pay for using the secure shopping 
cart.

Currently scheduled webinars 
will be listed on the home page 
giving you the details of all 
upcoming webinars. By clicking on 
a webinar, you can register for the 
webinar directly from PERA.org. 
The webinar tab also has a list of all 
past webinars presented after June 
1, 2013. You must submit a request 
for a link to the recording through 
GoToWebinar.

The Events calendar is all new 
and greatly enhanced. If you want 
more details on a given event, just 
click it and the details popup in a 

new window. You can now save 
an event or even a whole month 
of events to your Google or other 
calendar such as Outlook. Just click 
the buttons and follow the onscreen 
instructions.

Not only are membership 
applications available online, they 
are fill-in forms that are tied to the 
secure shopping cart. Prospective 
members can fill out the application 
online, pay the appropriate dues and 
submit the application for review by 
the Membership Committee.

The Resources tab has the links to 
member websites for those members 
who elected to include this option. 
Also on the Resources tab are the 
past newsletters starting with the 
February, 2014 newsletter.

Thanks go out to committee 
members Frank Owings, Adrian 
Long, Skip Hartley, Bob Stanley and 
Ron Thomas for all their help in 
bringing this new site online. And 

a special thanks to Jeff Phillip and 
Cecilia Locke with Babcox Media.

Goodson Tools & Supplies 
Named Exclusive 
Distributor for Radiac 
Automotive Aftermarket 
Abrasives
Goodson Tools & Supplies for Engine 
Builders and Radiac Abrasives, Inc. 
have announced Goodson has been 
named as the exclusive distributor 
of Radiac’s line of Automotive 
Aftermarket Abrasives, effective June 
1, 2015.

Ross Blumenthal, Radiac Vice 
President of Sales & Marketing 
explained, “Having a company like 
Goodson that is so service oriented 
take over the automotive abrasive line 
is key to our long-term commitment 
to this market.” Blumenthal 
added that Radiac will continue to 
concentrate on the OE and Industrial 
markets. With their knowledge of the 

8 June 2015 | EngineBuilder

Industry News

Circle 8 for more information
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automotive aftermarket and abrasives, 
this unique partnership will be of 
benefit to both companies.”

Dave Monyhan, Goodson Sales 
Manager, echoed Blumenthal’s 
excitement about the opportunity to 
offer quality Radiac Abrasives to the 
automotive aftermarket.

Scorpion Racing Products 
Names AutoRep Sales as 
2014 ‘Manufacturer Sales 
Rep of the Year’
Scorpion Racing Products has 
named AutoRep Sales as its 2014 
Manufacturer Sales Rep of the Year. 
AutoRep Sales founder Walt Siklich 
received the award at Scorpion’s 
manufacturing headquarters in Ocala, 
Florida.

The Scorpion Racing Products 
‘Manufacturer Sales Rep of the Year’ 
award is based on strong sales results 
and input from various departments 
within Scorpion. The chosen sales 

representative firm displays qualities 
including superior sales performance, 
adaptability to an ever-changing 
market, excellent customer service 
and decisive leadership. The Scorpion 
award winner always has the 
fundamental elements of a ‘Best in 
Class’ firm.

Jim Leddy, Director of Sales at 
Scorpion, said, “AutoRep Sales is a 
great example of a company that has 
succeeded in a tough market. They 
have become a strategic business 
partner for Scorpion and have done 
an outstanding job over the last 
year. AutoRep Sales empowers their 
associates to embrace change and 
make decisions to improve our brand 
awareness and market share. The 
company is very well run and has a 
progressive approach to training our 
customers. They know their territory 
and the customers it contains and 
work with those customers to get the 
best results.

“AutoRep Sales has continued to 
grow sales in its territory via amazing 
event support, unique product 
presentations, unbelievable service, 
and a desire to help our customers in 
any way they can to be successful. A 
strong team and a strong commitment 
to service are among the many 
reasons they won this award this 
year.”

Walt Siklich, Founder of AutoRep 
Sales, said, “Being named Scorpion’s 
‘Manufacturer Sales Rep of the Year’ is 
an incredible honor, especially coming 
from a company that represents 
quality, innovation, service, and an 
overall commitment to excellence. ■

Get more industry news at 
www.EngineBuilderMag.com or 
sign up for our weekly newsletter 
on the website’s home page.
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Spring Tester Stand
Make your daily life easier with 
fixtures and setups. An ugly back 
prompted me to build this stand for 
my valve spring tester years ago. No 
more bending over to check valve 
springs. This is comfortable and 
efficient.

Randy Torvinen
Torvinen’s Machine
Menahga, MN

Caterpillar Diesel Fuel Tips
It’s possible for a secondary fuel 
filter to suck air, but not leak fuel 
when running. Hook a sight glass 
where you think the engine is losing 
prime. When the engine is not 
running, air goes up and siphoning 
goes to highest point down. 

A plugged fuel return line may 
cause low power, poor fuel mileage 
and excessive black smoke. An 
engine with this situation will 
usually have high fuel pressure and 
it will be hard to use the manual 
hand-priming pump (because of so 
much pressure). It will also cause 
high fuel temperature and will not be 
able to get rid of the air in the fuel.

If fuel leaks out of the hand 
priming pump it should be replaced, 
because it could also be sucking air 
from this pump.

Tab (Shay) Leskovisek                                                                                                                                       
Altorfer Power Systems                                                                                                                
Bartonville, IL

Plastic Piston Packer
I recycle the thick plastic trays used 
to store and ship 1-liter soda bottles. 
They work really well for keeping 
piston and rod assemblies in order 

and protected from damage as you 
move them about the shop. Trays 
are very stable when you set them 
down and easy to clean. But there are 
legitimate ways to obtain these used 
trays. Please don’t help yourself at 
the store or off a truck.

Greg Avrett
Cal’s Engine & Machine Shop                                  
Oakdale, CA

Honing-Cutting Oil
This helps save me money, time 
and storage space. Honing oil is not 
just for honing, it is a cutting fluid. 
I use it on taps and dies for cutting 
lifter bushings and machining on 
my lathe. I also use it for surfacing 
aluminum heads on my CBN 
surfacer for a nice finish. Try it out.

Darrin Anderson
Sterling Bearing, Inc
Kansas City, MO

Quick Change Holder
Many of our company’s jobs are 
short runs, with setups that needed 
to be changed sometimes every two 
to four hours. Work holding setup 
time was something that became 
necessary to improve as our volume 
of work increased. By investing 
in a quick-change jaw system we 
were able to decrease work holding 
change-over time by 90 percent 
while lowering machining costs.

We had a substantial investment 
in work holding vises, so we 
wanted to preserve that as much as 
possible. Investigating numerous 
new products for maximizing 
work holding efficiency, the Kurt 
DoveLock quick-change jaw system 

stood out as a great way to improve 
setup time with our existing vises 
while adding versatility for handling 
frequently changing jobs.

The system consists of a master 
jaw with built-in, specially designed 
dovetail quick clamps, which are 
designed to precisely hold and lock 
into position in the quick-change 
machinable jaws. In the initial setup, 
each master jaw has two bolts that 
fasten to the stationary movable jaw 
of their standard 6-inch vise.

Once the master jaws are in place, 
the machinable jaws locate precisely 
with the master jaw and quickly 
lock up using the machinable jaw’s 
three hex head bolts. An additional 
advantage is that it enables us to mill 
into the changeable jaw plates using 
the full volume of jaw material. This 
is something we couldn’t do with its 
old jaw setups.

A quick-change jaw system 
provides a perfect grip, precise 
repeatability for very accurate and 
consistent machining and can handle 
a full range of part sizes. Our system 
enables us to utilize our machines 
to their full capabilities while 
maintaining consistent part quality. 

Jim Kovach                                                                                                                                        
Kovach & Assoc. 
Performance Engine Building                                                                                
Parma, OH 

Measuring Concave 
Objects
If you need to measure a concave 
object such as a lifter or push rod 
and dont have a ball mike, or dont 
have one large enough, you can use a 
bearing ball in the concave part and 
subtract the diameter of the ball from 
the overall measurement. I keep a 
good selection of different sized  old 
bearing balls in my tool collection

Lee Johnson
Pro Performance
Denver, CO

Rubber Bands to the Rescue
Don’t have enough hands to drop 
a cam shaft rocker assembly on a V 
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Tech and other overhead cam motors? Try using rubber bands 
to hold the rocker arms together on the shaft assembly to help 
prevent the shifting of the rocker arms and the pivot when installing 
them on to the heads. 

Kevin Elam
Shaky B’s Hot Rods and Race Cars
Liberty, MO

Circle 11 for more information

 Shop Solutions 
– The Power of 
Knowledge
Engine Builder and Engine Pro 
present Shop Solutions in each 
issue of Engine Builder Magazine 
and at enginebuildermag.com. 

The feature is intended to provide 
machine shop owners and engine 
 technicians the opportunity to 
share their knowledge to benefit 
the entire  industry and their own 
shops. 

Those who submit Shop Solutions 
that are published are awarded a 
prepaid $100 Visa gift card.

Engine Pro is a nationwide network 
of distributors that warehouse 
a full line of internal engine 
components for
domestic and import passenger 
car, light truck, heavy duty, 
industrial, 
marine, agricultural and 
performance 
applications.
 
They also produce engine parts 
under the Engine Pro name that 
offer premium features at an 
affordable price.
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 W
D Losing A 

National Treasure

N
o, this isn’t an adventure 

story about great works 

of art or even our national 

monuments – it’s even more 

dramatic. I’m referring to the 

GREAT ones: the machinists we 

all know who have been around 

far longer than these fancy new 

CNC machines. I’m talking about 

the true craftsmen that built this 

industry long before many of you 

were born. Men and women who 

know how to use the equipment 

available as well as their hands 

and brains to get the job done. 

Those who are, sadly, leaving this 

world and, unfortunately, the 

industry much too rapidly. 

True American craftsmen are 

retiring at an alarming rate. 

Just as exhaust leaving a 

combustion chamber creates a 

negative pressure that is then 

fed by a fuel-charged intake, 

there seems to be a great vacuum 

being created as we lose our 

true craftsmen and replace them 

with parts installers. Please don’t 

take this as criticism of the vast 

majority of great and qualified 

machinists out there servicing 

the public everyday, but being 

able to do the job is not the same 

as being able to see that there is 

more than one way to do it. By 

crafting a means to an end based 

on knowledge, experience and 

confidence things get done. Sadly, 

craftsmanship is just not a term we 

use much today.

We’re extremely lucky we 

had the generation of men and 

women who knew wrong from 

right and were not afraid to roll 

up their sleeves and do whatever 

was necessary to fight tyranny. 

Reflecting on the recent VE Day 

and Memorial Day, I can’t help but 

compare the loss of our “Greatest 

Generation” to the continuous 

and inevitable loss of the great 

machinists, some 

of them mechanical 

geniuses of a time 

gone by. I’ve been 

extremely lucky 

and honored in my 

40+ years in the 

automotive industry 

to have met and 

done business with 

many of them.

One way to 

recognize true 

craftsmen might 

be in the complex 

questions they 

ask and the way 

they are stated. 

Questions like 

“How?” You know 

it’s not directed 

at you, but more 

to themselves, 

as in “which of 

these ideas will I 

choose?”  Or maybe, 

12 June 2015 | EngineBuilder
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True craftsmen - and their inspiration - 
deserve a monument. 
Or at least a national holiday.
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“When?” Because in 

their minds, the job is 

already done, they just 

need to know the time 

frame you’re thinking 

of coming back to pick 

it up. “What?” always 

comes up, because what 

you’re going to do with 

their finished work 

is important for the 

pride they have in their 

workmanship. 

Today’s popular 

“Why?” is left out, 

because if you have 

to answer that, maybe 

they’re not right for the 

job.

We all started out 

working for someone 

who inspired us enough 

to stay on, learn and 

grow in our newly 

chosen profession. In 

1974, I was working in 

an independent parts 

store known for its 

machine shop. Unlike 

today, it was the shop 

that carried the store, 

not a store that offered 

some machine shop 

services. 

The variety of 

engines and jobs that 

went through those 

doors was staggering. 

We just didn’t say 

no. Parts were not as 

readily available as they 

are today so I learned to 

use the size information 

in the backs of the 

books to find a part that 

roughly met our needs, 

knowing we had skill 

in the shop to make the 

parts fit.  

I’ve been impacted 

by this “can do” attitude 

since then. On any 

given day I might see 

or hear both sides of the 

spectrum and as time 

goes by I see it replaced 

by a “why is that?” 

attitude. 

The level of quality 

is also what is putting us out of 

business. We work today in a very 

precise, close tolerance world. 

Engines are truly outlasting cars 

and trucks today, taking away many 

opportunities we used to have to 

rebuild an engine halfway through 

its life. 

In the performance world, 

we have access to more parts of 

all manner of price and quality 

than ever. But it is still a world of 

modification and this is where I see 

the difference in the old generation 

versus some of the new. In the old 

days, craftsmen created performance 

engines. You didn’t just crack a 

catalog and pick up the phone to get 

the parts you need. You either built 

your own, or modified something 

else to fit and do a better job. You 

‘crafted’ a performance engine. 

This was why those hot rodding 

magazines came into existence. 

Not driven by advertising and 

articles that showcased specific 

manufacturer’s products, but by 

articles showcasing the meticulous 

work done by these mechanical 

wizards. Lucky for us the names of 

several of these great craftsmen are 

on the performance products we 

sell today. These parts were often 

dreamed up in a time when it was 

the norm to have to modify things to 

make them work.

It’s interesting to see the 

crossover in the shops that will 

rebuild vintage engines and do 

performance engine building. The 

early American “Hot Rodding” 

attitude, the “can do” spirit that sees 

a person through a tough build, gets 

a job done, creates happy customers 

and many referrals, is found here. 

I love to go into these shops and 

hear about their projects. These are 

the places you find specialty tools, 

usually built in-house, that were 

job specific as a means to an end. 

Engineering happens here. These 

shops may not have a fancy CNC 

machine and use an old lathe and 

a milling machine as often as their 

boring bars.

That’s the part that’s going 

away and I think we need to stop 

for a second to realize our own 

shortcomings and ask, “Where 
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will the knowledge and 

expertise come from to 

replace this aging and 

fading group?”  

For many of us there’s 

no better way to learn than 

from someone who’s been there, 

done that and still has the holey old 

T-shirt. Books and websites are great 

for reading, but reading doesn’t 

compare to experience. That’s the 

difference, the part that will be 

missing. 

A true craftsman knows his 

machines. He or she knows the 

sounds, the way it feels and the way 

the chips are coming off. When the 

chips don’t look right, they sharpen 

their own bits, they don’t just order 

new ones. And when the situation 

calls for it, a true craftsman can 

change bit angles and cutting widths 

as required.

Times are changing and the 

requirements for a machinist are 

changing with them. We must adjust 

to the new jobs, tooling demands, 

tolerances and needs of a new breed 

of customer, but we must not totally 

lose all of the old ways. 

Today, with the restoration 

market being as strong as it is, we 

may find ourselves in need of a 

seasoned vet who worked on the old 

job then, and can help you with the 

one you’re trying to save now. Or 

the job in front of you might require 

tooling that is just not available 

when you need it. Or you might just 

find yourself tackling something 

you’ve never tried before. The ones 

to turn to are still out there, but we 

best appreciate them now.

Let’s face it, there will come a 

time when your mentor or your go-

to guy has hung up his mics and is 

just not available. Better to recognize 

that now, learn what we can from 

what they’ll share, and most of all 

learn their traits and appreciate their 

confidence and skills. 

Remember, at one time they 

were just like you, and they too had 

craftsmen they looked up to for 

advice and knowledge. If you can 

recognize and appreciate these skills 

in others, then there is a really good 

chance you can find them in yourself 

and one day be that same inspiration 

for someone else. ■

Special thanks to Chuck, Clark, 
Duane, Ernie, Gary, Gene, Mike, 
Randy, Tim, Tom and Larry for 
inspiring me to do better. 

Circle 16 for more information

A true craftsman knows his machines. He 
knows the sounds and the way they feel and 
he knows how to pass that knowledge (and 
desire for more) on to the next generation of 
professional.
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C
hoosing a replacement oil 
pump for an engine you are 
building or modifying is a 

process that requires some thought. 
Original equipment oil pumps are 
usually adequate for most stock 
applications – but some are not, 
especially if an engine is being 
modified for more power or RPMs, 
or the stock bearing clearances are 
being altered to be more compatible 
with a heavier racing oil (like 15W-
40 or higher) or a thinner viscosity 
synthetic motor oil (like 0W-20, 
0W-40 or 5W-20).

The oil flow and pressure 
generated by an oil pump needs 
to be closely matched to the 
application. The old rule of thumb 
that an engine needs about 10 PSI 
of oil pressure for every 1,000 RPM 
is still valid for many stock engines 
as well as many modified engines, 
but there are exceptions. It takes 
power to turn an oil pump, so the 
more flow and pressure the pump 
develops, the more power it saps 
from the engine. 

Most engines don’t really require 
a lot of oil pressure at idle. Ten to 
15 PSI or even less in some cases is 
adequate to keep the bearings, cam 
and valvetrain lubricated. A gauge 
reading of 30 PSI at idle looks good 
to many people, and some want 
to see even higher numbers. But 
most engines don’t really need that 
much pressure at idle or low RPM. 
It’s a waste of pumping effort and 
horsepower.

Many NASCAR teams run as 
little as 5 PSI for every 1,000 RPM, 
or even less. Of course, NASCAR 

engines don’t spend 
much time idling 
and mostly run flat 
out at high RPM. 
Consequently, 
the pump’s output volume and 
pressure can be minimized to 
deliver just enough oil to keep 
the engine lubed without wasting 
excessive power to drive the pump.

 By comparison, a street motor 
spends a lot of time idling and 
running at low RPM, so the oil 
pump has to deliver good flow 
and pressure at all engine speeds. 
Parasitic horsepower draw is less of 
a concern in a street motor, so that’s 
why many street pumps are set to 
over-deliver oil to the engine. Most 
people see it as providing extra 
insurance against any unwanted 
drop in oil pressure that might 
damage the engine.

High Volume Pumps
Some people use high volume 
pumps to “fix” low idle oil pressure 
and/or valvetrain noise. A high 
volume pump can certainly be 
used for such purposes. But if an 
engine has a low idle oil pressure 
problem and/or valvetrain noise, 
there are other issues that need 
to be addressed such as loose or 
worn bearing clearances, pressure 
losses within the oiling system 
itself, possibly oil flow restrictions 
to the upper valvetrain, or worn 
valvetrain components.

On high mileage Ford 5.4L 
engines, for example, wear in the 
VVT cam phasers can set cam 
timing codes and turn on the 

“Check Engine light.” Replacing the 
stock oil pump with a high volume 
pump can maintain good oil flow 
to the cam phasers and eliminate 
the codes.

On Chevy LS engines with 
active fuel management, replacing 
the stock oil pump with a high 
volume pump can eliminate the 
valvetrain clatter that occurs after 
a cold start because the lifters 
have bled down. GM’s fix for the 
problem was to redesign the lifters, 
but the cost to replace the lifters can 
run more than $1700 – so swapping 
the oil pump is often a more 
affordable fix for the cold start 
valvetrain clatter.

High volume oil pumps have 
taller gears and typically flow 
about 15 to 20 percent more oil 
than a comparable stock pump. 
On some applications, a high flow 
pump is absolutely essential. Many 
late model engines with cylinder 
deactivation (such as Chevy LS 5.3L 
and 6.0L V8 engines, and Chrysler 
5.7L Hemi) as well as those with 
VVT require more oil flow for the 
lifters and cam phasers so these 
parts can do the job properly.

A high volume oil pump is 
also necessary if you’re building 
a performance engine with looser 
clearances (say more than .0025˝ 
at the main and rod bearings with 
20W-50 racing oil). On the other 
hand, if you are building an engine 
with tighter main and rod bearing 

By Larry Carley
lcarley@babcox.com
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Oil Pumps
Why Choosing the Right Pump 
Is So Important

18 June 2015 | EngineBuilder
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clearances the engine won’t need as 
much oil volume and a stock capacity 
pump should work just fine.

Limitations of Stock Pumps
One of the limitations of all oil pumps 
is the problem of cavitation. At some 
speed, the gears inside the pump 
will be spinning faster than the oil 
can flow into and through the pump. 
When this limit is reached, small 
bubbles or voids along the trailing 
edges of the gears form, known as 
cavitation. This aerates the oil and 
causes the pump’s output to flat line 
or drop. For many stock, straight cut, 
twin spur gear oil pumps, cavitation 
can occur when the engine exceeds 
5000 RPM. With front mounted or 
crankcase mounted gerotor style oil 
pumps, cavitation may occur at a 
somewhat higher RPM.

Cavitation is obviously something 
you want to minimize or avoid 
because of the drop in oil pressure 

it causes along with the possible 
risks diminished oil flow can have 
on the bearings and valvetrain. Oil 
pump manufacturers have developed 
various pump designs that can 
reduce cavitation at higher engine 
speeds. One such trick is to enlarge 
the oil pump inlet port and use a 
larger diameter pickup tube (say 3/4-
inch instead of 5/8-inch). This allows 
oil to flow more easily into the pump 
to keep up with the increasing speed 
of the gears. Another modification is 
that some racing pumps split the inlet 
stream into two channels and route 
half to each side of the gears.

Internal and external oil leakage 
at the oil pump are additional issues 
that can hurt oil flow and pressure. 
A worn pump or one with sloppy 
internal clearances obviously won’t 
pump as efficiently as a new pump 
with tight clearances. A pump 
requires a certain amount of internal 
clearance to accommodate thermal 

expansion so the pump doesn’t bind 
when it gets hot, but you don’t want 
more than .003 to .004˝ of clearance 
between the gears, housing and end 
plate, otherwise there will be too 
much internal pressure loss within 
the pump.

Tolerances within some OEM oil 
pumps can vary quite a bit. Chevy LS 
oil pumps are notorious for having 
sloppy clearances that can cause low, 
hot idle oil pressure problems. There 
can even be quite a bit of variation in 
stock Chevy small block and big block 
oil pumps as well. 

On a small block Chevy oil pump, 
the acceptable tolerances are usually 
.003 to .005˝ of clearance between 
the teeth on the spur gears and the 
housing, with about .003˝ of backlash 
between the gears. The end clearance 
between the tops of the gears and the 
cover plate (with the gasket installed) 
may be .002 to as much as .006̋  of 
clearance.

20 June 2015 | EngineBuilder
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Obviously, the tighter the 
clearances, the better the pumping 
efficiency. There has to be a little bit of 
clearance to compensate for thermal 
expansion when the pump and oil get 
hot, but not so much clearance that 
it allows excessive leakage between 
the gears and housing. Ideally, a new 
oil pump should have tolerances that 
are on the tight end of the range (.003˝ 
between the gears and housing, and 
.002 to .0025˝ between the gears and 
cover plate). 

Unfortunately, some brand new 
pumps are not even in the acceptable 
range of tolerances – especially many 
low cost economy pumps from 
offshore suppliers. The only thing you 
can say about some of these pumps is 
that they are consistently inconsistent. 
One pump may measure right in the 
middle of the tolerances while another 
will be way out of specifications. 
Never assume a brand new pump 
is a tight pump that will prime and 

pump efficiently. Always check the 
clearances with a feeler gauge to make 
sure you are getting a good pump.

Some people will buy a small 
batch of new pumps, disassemble the 
pumps and select fit the internal parts 
in an attempt to minimize clearances. 
“Blueprinting” stock oil pumps by 
carefully mixing and matching gears 
and housings can optimize oil flow 
and performance. But what do you 
do with the leftover parts that are too 
loose to assemble a good pump? 

Sloppy end clearances can 
always be cleaned up by surfacing 
the housing to lower its height (or 
surface the tops of the gears if there 
is insufficient clearance). But there’s 
not much you can do to tighten up the 
gear to housing clearances other than 
plating or coating the inside of the 
pump housing.

A die grinder can be used to 
carefully debur, reshape and blend 
the oil inlet and outlet ports. This 

can improve oil flow into and out of 
the pump. But a better approach is to 
choose a performance oil pump that 
has already had the ports redesigned 
for optimum flow.

Front-mounted oil pumps like 
those on Chevy LS, Ford modular 
engines and the new Chrysler 
Hemi have some advantages 
and disadvantages compared to 
crankcase-mounted oil pumps. On 
the plus side, they are all gerotor 
style pumps that have better flow 
characteristics than twin, straight 
cut spur gear pumps. Front-mounted 
pumps are also driven directly off 
the crankcase, which means it rotates 
at engine speed, or twice the speed 
of a crankcase-mounted pump that 
is driven by a shaft geared to the 
camshaft or distributor. There’s 
no drive shaft to flex, twist, bend 
or break, and there’s no effect on 
spark timing in engines that use a 
distributor.

Circle 21 for more information
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One of the disadvantages of a 
front-mounted oil pump is that it 
is mounted high and dry. Oil tends 
to drain out of the pump rather 
quickly when the engine is shut off, 
leaving the pump dry for the next 
start. The pump also has a relatively 
long pickup tube to connect it to 
the oil in the pan. Consequently, a 
front-mounted pump takes longer to 
self-prime and generate oil pressure 
following a cold start, especially with 
heavier viscosity oil. By comparison, 
most crankcase-mounted pumps 
are at least partially submerged in 
oil. This helps to retain oil inside 
the pump when the engine is shut 
off, and makes it much faster and 
easier to self-prime and build oil 
pressure when a cold engine is 
started. Because of these differences, 
front-mounted pumps typically work 

best when used with lower viscosity 
motor oils, and with larger diameter 
pickup tubes and less restrictive inlet 
screens. 

Front-mounted pumps can also 
be tricky to center properly. If not 
perfectly centered on the crankshaft, 
the pump ears will be offset slightly 
when the engine is cranked over. 
This can wipe out the pump housing 
or even break off its mounting bolts 
in some cases. Shims are available 
for centering the pump gears on the 
crank when the pump is installed. 
One recommendation is to turn the 
engine up on end so it is resting 
on the flywheel before mounting 
the pump. If this is not done, the 
crank will settle to the bottom of 
the main bores in the block, putting 
it off-center. If the oil pump is then 
mounted with the crank in this 

position, the pump will no longer be 
centered when oil pressure lifts the 
crank off the main bearing surfaces 
– possibly damaging the pump. If 
the engine is in a vehicle and can’t 
be set up on end, another suggestion 
is to loosely mount the pump on the 
crankshaft, rotate the engine several 
times to center the pump, then 
tighten down its mounting bolts to 
keep it in place.

Another issue with front-mounted 
pumps is oil leakage between the 
pump housing and its cover plate. 
Many OEM front-mounted oil pumps 
have a rather flimsy stamped steel 
cover plate. As oil pressure builds at 
higher engine speeds, the cover plate 
can bend and flex outward away 
from the pump causing the pump to 
spray oil out the side of the housing. 
This can cause a noticeable drop in oil 

Melling’s New Shark Pump
Melling Performance recently introduced a new line of 

“Shark Tooth Pumps” for the small block Chevy market. 
The all-new product line features helical cut gears instead 
of the usual straight cut spur gears. Mike Osterhaus of 
Melling says the angle of the gears significantly reduces 
the pressure ripple (pulsing), which occurs with straight 
cut spur gears. This results in a noticeably smoother flow 
from the pump, which reduces pulsation back up the 
distributor shaft and spark scatter. Distributor gear and 
intermediate shaft wear is also reduced. Osterhaus says 
you can actually feel the difference when priming a SB 
Chevy with a drill.

The angled profile of the helical gears 
produces a more gradual release of oil from 
each of the spaces between the gears, 
resulting in smoother output, better flow 
and less cavitation at higher RPMs. The 
new Shark pump also self-primes more 
easily than a standard oil pump, and also 
provides increased volume (10 to 25 percent 
depending on the pump). Although the pump 
provides higher flow, there is no penalty in 
power consumption because the smooth 
running helical gears require no more effort 
to turn than a stock volume pump. The oil 
pressure bypass relief spring can be changed 
to adjust system pressure.

Osterhaus says the internal configuration 
of the inlet and outlet ports have been 
modified to optimize flow with the new helical 
gear set, and that the pump can be fitted with 
a standard sized 5/8-inch press fit inlet tube 

or a larger 3/4-inch bolt-on tube. Four versions of the 
pump are currently available, including the high volume 
Stage 1 pumps (10550ST and 10551ST), which provide 
a 25 percent increase in flow and can be used with 5/8 
or 3/4 press fit tubes, and Stage 2 pumps (10552ST and 
10555ST) that provide a 10 percent or 25 percent increase 
in flow for use with a 3/4 inch press fit or bolt on tube. 
The Stage 2 pumps also have a special outboard shaft 
support and threaded pressure relief plug. The outboard 
shaft support allows the drive and idler shafts to be 
extended into the pump cover for added strength and 
reduced shaft deflection.
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flow and pressure. Some aftermarket 
oil pump suppliers use stiffer and 
more durable cast iron covers for 
many of these front-mounted pumps 
to significantly reduce or eliminate 
this kind of leakage.

Crankcase-mounted pumps 
can also leak pressure where the 
pump bolts to the main cap or block. 
On most stock applications, there 
is no gasket between the pump 
and engine. A less than perfectly 
machined mounting surface can 
leave small gaps that leak oil flow 
and pressure. The fix for this is to 
install a thin copper or metal gasket 
between the pump and engine to 
provide a leak-free junction.

New Oil Pump Innovations
Recently, there have been some 

innovations in oil pump design that 
address many of the fundamental 
issues that plagued traditional oil 
pumps. Dry sump systems with 
an external oil reservoir, vacuum 
pumps and pressure pump are the 
ultimate setup for high performance 
applications and racing. These 
systems eliminate most of the 
concerns about oil starvation that 
result from oil sloshing away from 
the pickup inside an oil pan. Dry 
sump systems pull the oil out and 
route it to an external reservoir so the 
pump always has a steady supply of 
oil. Dry sumps that use a series of 
vacuum pumps can also pull enough 
air out of the crankcase to eliminate 
windage, drag and oil aeration. But 
dry sump systems are very expensive 
compared to wet sump systems and 

require a lot of external plumbing. 
One way around this has been 

to develop hybrid wet/dry sump 
systems. This system uses a scavenge 
pump to pull oil out of the pan like 
a dry sump system. The oil is sent to 
an external reservoir, but it is then 
routed back into a sump in the oil pan 
so the front-mounted oil pump can 
send it to the engine. The Corvette’s 
LS7 hybrid setup keeps oil vapor out 
of the crankcase to reduce windage 
and drag, while the external reservoir 
provides a steady supply of oil to the 
pump. But when cornering extremely 
hard, G-forces can sometimes force 
the oil inside the stock reservoir to 
flow up and away from the line that 
connects it to the sump, causing a 
momentary oil starvation situation. 
More than one Corvette racer has 

Vern Schumann of Schumann Sales & Service has 
introduced a number of enhancements for traditional 
crankcase mounted oil pumps, including his recent 
“Energy Recovery” (ER) oil pump design that reroutes 
oil from the pump’s bypass circuit back into the pump’s 
inlet tube. Recycling the excess oil pressure that would 
otherwise be wasted reduces the amount of power it 
takes to drive the pump (up to 30 percent says Schumann) 
while also making the pump much faster to self-prime 
because of its siphoning effect. This also reduces the risk 
of oil starvation when the engine is accelerating hard or is 
experiencing extreme lateral G-forces.

Another issue that Schumann has addressed is that 
of oil aeration and oil flow reversion that occurs in circle 
track engines. Most of these engines are either running 
full throttle or throttle off. When the driver lets up on the 
throttle when entering a corner, engine RPM drops. If the 
pump can’t dump the excess pressure, it may lock the 
pump and damage the distributor drive and/or cause 
spark scatter. Pressure can also backflow down the inlet 
tube. When the driver hits the throttle again coming 
out of the turn, the pump may suck air until the flow can 
reverse back to the normal direction. This can cause a 
momentary loss of oil pressure that may damage the 
engine. Schumann’s fix for this was to add a fast-acting 
ball relief valve to his “140 Series” racing pumps that 
can dump the excess pressure instantly, eliminating any 
overloading of the pump or reverse flow back out the 
pickup tube.

His latest innovation is the “Ultimate Series” oil pumps 
which are an all-new modular design. One housing fits 
both small block and big block Chevys. The pump uses a 

gerotor gear set rather 
than spur gears, and 
has different gerotor 
sets that can be fitted 
into the same housing 
using different end 
covers. Gear heights 
include .827, .942, 
1.033 and 1.187 inches. 
This allows the end 
user to increase or 
decrease the flow 
volume of the pump as needed, even with the pump 
installed in the engine (after removing the oil pan).

The Ultimate Series pumps can accommodate a 
standard 5/8-inch oil pickup tube or a larger 3/4-inch 
tube with a flange and o-ring mount. Another feature is 
that pumps incorporate a pair of external “staged” oil 
pressure relief ball valves. Interchangeable springs allow 
the amount of oil pressure to be adjusted for low and 
high RPM.

“A single oil pressure relief valve isn’t adequate 
for both low and high RPM oil pressure control,” says 
Schumann. “Adding a second valve allows for much 
better control at both high and low RPM.” A street version 
of the same pump will have three pressure relief valves, 
one for idle, mid-range and full throttle, allowing much 
more consistent oil pressure control across the engine’s 
entire RPM range. “The goal is to have a more consistent 
flat line oil pressure reading from idle to wide open 
throttle.”

Schumann’s New Oil Pumps
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blown an engine because of this. 
A redesigned oil reservoir with 
improved baffles has solved that 
particular problem.

Conventional wet sump oil 
pumps have also continued to 
evolve (see Melling and Schumann 
sidebars on pages 22 and 24 
respectively). Oil pump suppliers 
are constantly striving to improve 
their products so they can offer 
better performance and more 
reliable operation. These include 
design changes that reduce 
cavitation at higher engine speeds 
and changes that improve the flow 
characteristics, pressure pulsations 
and output of the oil pump.

Pump Replacement 
& Installation
On a high mileage rebuild, a new 
oil pump is always recommended. 
An end cover that is badly grooved 
will leak internally and prevent the 

pump from achieving its normal 
flow and pressure. Resurfacing 
the end cover to restore like-new 
tolerances is certainly an option, but 
resurfacing can’t restore wear in the 
housing or gears.

If there’s no need to go with a 
high volume and/or high pressure 
pump, don’t. Most engines will do 
just fine with a stock flow pump 
provided the engine’s bearing 
clearances are within normal 
specifications and not too loose.

If an engine requires extra 
flow and/or pressure because it 
is equipped with an external oil 
cooler, piston oilers or valvetrain 
components that need extra oil, 
a high volume oil pump would 
be recommended. A stronger 
drive shaft for the pump is also 
recommended because of the 
increased oil flow and load on the 
pump.

Billet pumps are a good upgrade 

option if pump breakage or 
reliability have been a concern in 
the past. The thicker housing and 
stronger materials that are used in 
billet pumps will usually eliminate 
any worries about the pump 
breaking. Some billet pumps may 
require a special oil pan because 
of the larger housing and external 
clearance issues.

Press-fit pickup tubes for racing 
applications should be brazed to the 
pump housing so they won’t work 
themselves loose. If the tube is not 
already brazed to the pump and 
you are doing it yourself, be sure 
to remove the oil pressure bypass 
spring and valve before applying 
any heat to the pump housing. The 
other option is to convert to a bolt-
on pickup tube.

Finally, prime the oil pump 
before firing up the engine to 
prevent any unpleasant start-up 
surprises. ■

Circle 26 for more information
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 MELLING PERFORMANCE SHARK OIL PUMP

Melling has improved the heart-beat of the traditional internal gear pump. It is now 

signifi cantly smoother through the use of new helical asymmetrical gears. The 

new gear design provides the engine with an improved fl ow of oil without the usual 

pulsing found in traditional gear pumps. The reduction in the pressure ripple from 

the pump will also provide benefi ts to the distributor and camshaft drive.

The Shark oil pump offers a signifi cant reduction in pressure ripple (pulsing), 

a reduction in torque ripple in pump drive, an improved distributor operation – 

reduction in spark scatter, and an improved distributor gear wear & intermediate 

shaft wear.

The oil pump is also tighter, providing an improved sealing of gear tips to housing, a 

reduced internal leakage and improved effi ciency and performance.

The Shark is also quicker, with an increased inlet vacuum and faster priming.

STAGE 1 – Part # 10550ST & 10551ST 

* New cast iron housing and cover

* 25% increase in volume over stock

* 5/8Ð & 3/4Ð traditional press fi t screens

STAGE 2 – Part # 10552ST & 10555ST

* New cast iron housing & cover

* 10% & 25% increase in volume over stock

* Patented design

* 3/4Ð traditional press fi t and exclusive bolt-on screens

www.melling.com

 SCHUMANN’S ULTIMATE SERIES OIL PUMP

Schumann’s Ultimate Series Oil Pumps work with both small block and 

big block Chevys. The oil pumps have a cylindrical body shape, fi ve gear 

volumes, an aeration bumper valve, and two and three ball valve oil 

modulated volume/PSI control.

The Ultimate Series Oil Pumps control internal pressure locking, provide 

less intake reversion, lower oil temps, and use available energy recovery 

and gear pressure balance.

(563) 381-2416

 AMSOIL SIGNATURE SERIES 5W-50 

SYNTHETIC MOTOR OIL FOR FORD MUSTANGS

AMSOIL has expanded its premium Signature Series line by adding a 5W-50 synthetic motor 

oil specially formulated for high-horsepower Ford Mustang engines requiring the Ford WSS-

M2C931-C performance specifi cation. AMSOIL Signature Series 5W-50 Synthetic Motor Oil 

provides anti-wear protection. It is fortifi ed with a robust additive package, including top-

quality detergents and dispersants to help prevent sludge deposits and keep engines clean. It 

withstands the stress of high horsepower and heat, resisting viscosity loss due to mechanical 

shear and maintaining protection in metal-to-metal contact regions for maximum engine life. 

AMSOIL Signature Series 5W-50 Synthetic Motor Oil excels in extreme temperatures. It resists 

thermal breakdown to maintain protection in high heat and it contains no wax, allowing it to 

remain fl uid in the low temperatures for improved oil fl ow and protection at startup. Signature 

Series 5W-50 is designed for maximum effi ciency. It exhibits an extremely low volatility rate to 

control oil consumption and emissions.

www.amsoil.com
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HOLLEY FRONT CLEARANCE OIL PAN

Holley’s original LS Retro-Fit oil pan has been popular, and this new pan (P/N 

302-2) has all the same attributes plus a redesigned front to give additional 

clearance. It provides maximum clearance for vehicles where the steering 

linkage is behind the engine crossmember. Like the original, these factory-

style cast aluminum pans use factory gaskets, fi lter mounting, cooler ports 

and provide structural rigidity like a factory pan. They come with an oil baffl e 

as well as pump pickup, and specialty racing baffl es are available separately.

www.holley.com

GOODSON OIL FILTER INSPECTION TOOL

Goodson Tools & Supplies for Engine Builders recently introduced a 

redesigned Oil Filter Inspection Tool. The Oil Filter Inspection Tool is 

used to cut open an oil fi lter after an oil change or high stress engine 

operation, such as occurs in a racing environment. By cutting open the 

fi lter and inspecting it for trapped contaminants, engine problems can 

be quickly diagnosed. Most oil fi lters will trap anything larger than 24 to 

30 microns, although some trap particles as small as 1 micron. When 

you inspect the oil fi lter, you can actually see what is getting trapped. 

This can be anything from silicone sealants to broken mechanical parts 

to worm materials and more. Metal shavings can point you toward 

mechanical problems that could cause total engine failure.

The Goodson Oil Filter Inspection Tool is part number FIT-1-G and comes 

with a single blade installed. Replacement blades are available (FIT-W). 

www.goodson.com

 EXXONMOBIL SAE 0W-20 VISCOSITY MOTOR OIL

ExxonMobil recently added SAE 0W-20 viscosity to its Mobil 1 Extended 

Performance product line. Mobil 1 Extended Performance 0W-20 provides 

outstanding levels of performance, cleaning power and engine protection for up 

to 15,000 miles between oil changes. Mobil 1 Extended Performance 0W-20 is 

a proprietary blend of high-performance synthetic basestocks with a balanced 

additive component system, designed to help deliver performance and protection 

during long service intervals, the company states. ExxonMobil backs all Mobil 1 

Extended Performance motor oils with guaranteed protection of critical engine 

parts for up to 15,000 miles or one year, whichever comes fi rst. Mobil 1 Extended 

Performance synthetic motor oils are recommended by ExxonMobil for many 

types of modern vehicles, including high-performance turbo-charged gasoline and 

multi-valve fuel injected engines found in passenger cars, SUVs, light vans and 

trucks.

Mobil 1 Extended Performance is also available in SAE 5W-20, 5W-30, and 10W-30 

viscosity grades.

www.mobil1.com
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T
he history of the V8 is a story 
of ups and downs. Although 
Cadillac was the first U.S. 

automaker to mass produce a 
V8 engine back in 1914, much of 
the V8’s early popularity can be 
attributed to Henry Ford who 
introduced his flathead V8 back in 
1932. Ford’s flathead V8 proved 
to be one of the most successful 
engines of all time, surpassed only 
by the small block Chevy.

By the 1950s and 1960s, the V8 
was the engine of choice for most 
full-size American cars. The V8’s 
popularity peaked in the 1970s, 
with Cadillac offering one of the 
largest displacement V8s ever 
built at 500 cubic inches. Then 
the OPEC oil embargo hit. Gas 
prices soared and V8 sales took a 
nosedive.

The first era of downsizing 
had arrived, with automakers 
introducing new smaller cars and 
smaller engines through the 1980s. 
Many predicted then that the 
V8 was a gas-guzzling dinosaur 
that was doomed to 
extinction. But a funny 
thing happened on the 
way to the junkyard. 
The V8 didn’t go 
away. Although the 
1980s were certainly a 
lackluster era in terms 
of performance, the V8 limped 
along as a detuned shadow of 
its former self. But gradually 
things began to improve. The 
introduction of fuel injection in 
the middle to late 1980s provided 
much needed life support for the 

V8, and helped it regain some of 
its former status.

By the 2000s, the V8 was back 
as a leaner, cleaner, more efficient 
contender for powering full-
size trucks, SUVs and passenger 
cars. Such tricks as cylinder 
deactivation, variable valve timing 
and direct fuel injection allowed 
V8s to produce more power while 
consuming less fuel. Direct fuel 
injection is typically good for 
about 15 percent more power and/
or fuel economy. Similar gains 
are possible with variable valve 
timing and higher compression 
ratios. Cylinder deactivation can 
boost highway fuel economy 
5 to 10 percent depending on 
driving conditions. Combine 
these improvements with 8-speed 
automatic transmissions and 
ultra-low viscosity 0W-20, 0W-40 
and 5W-20 fuel efficient motor oils, 
it’s possible for many 300 to 400 
horsepower V8 engines to deliver 
traditional V8 performance with 
reasonably good fuel economy 

(say 26 to 30 mpg on the highway).
The V8 isn’t dead yet, but storm 

clouds are brewing on the horizon 
that may endanger its long-term 
viability. Concerns over global 
warming, CO2 emissions and 
dependence on foreign oil led the 
EPA to mandate new Corporate 
Average Fuel Economy (CAFE) 
rules that nearly double current 
fuel economy requirements. 
Automakers will have to achieve 
an average fleet-wide CAFE rating 
of 54.5 miles per gallon by 2025. 
Achieving these kind of numbers 
may require abandoning the V8 
altogether or restricting it to a 
handful of limited production 
applications.

Declining V8 Population
Numbers don’t lie. The number of 
V8s produced by U.S. automakers 
has been steadily declining over 
the past decade. In 2005, 28 
percent of cars and trucks built in 
North America were powered by 
V8 engines. Ten years later, the 

The new 2017 Ford GT will have 
a twin-turbo 600 horsepower 
V6 instead of a V8. The last 
generation Ford GT had a 5.4L 
500 horsepower V8.

By Larry Carley, Technical Editor
lcarley@babcox.com
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Vanishing V8s: Vanishing V8s: 
Downsizing EnginesDownsizing Engines
Are the Big Engines Going Away 
or Just Into Hiding?
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percentage of vehicles equipped 
with V8s has dropped to 14 percent. 
That’s half the percentage of V8s 
that were built a decade ago. Four-
cylinder engines now account for 
about 54 percent of all engines 
produced, while V6 engines account 
for the remaining 32 percent.

The changing mix of engine 
types will obviously impact engine 
builders down the road, especially 
those who are production engine 
rebuilders who rely on traditional 
V8s as a significant portion of their 
business. But the decline in the V8 
numbers should have much less 
short-term impact on shops that 
focus primarily on traditional V8 
performance work.

Although the V8 will hopefully 
remain the engine of choice for 
powering certain full-size cars, 
trucks and SUVs, there’s no 
guarantee as to how much longer 
the V8 will continue as a standard or 
optional engine as new models are 
introduced. To achieve an average 
of 54.5 mpg by 2025, automakers 
will have to build lighter, smaller, 
more fuel-efficient vehicles with 
each successive model year. Hybrids 
and electric vehicles help boost 
CAFE numbers significantly, but the 
numbers are still relatively small 
(less than 3 percent of new vehicle 
sales).

The new 2017 Ford GT will have 
a twin-turbo 600 horsepower V6 
instead of a V8 when it goes into 
production (the last generation Ford 
GT had a 5.4 liter 500 horsepower 
V8). Ford currently offers a 310 
hp turbocharged 2.3L four banger 
as the mid-level engine option 
in the current Mustang, and says 
its 2016 Raptor pickup truck will 
be equipped with a twin-turbo 
Ecoboost V6 rather than a V8. The 
2015 Ford F-150 is still available 
with a 5.0L V8, but Ford says that 63 
percent of its current F-150 sales are 
with the 2.7L or 3.5L Ecoboost V6.

The next generation Lincoln 
Continental will also have a V6 
engine instead of a V8, and Cadillac 
has discontinued V8s in some of 
its models, replacing them with 
turbocharged V6 or four-cylinder 
engines.

According 
to industry 
statistics, the 
average engine 
displacement 
today in the U.S. 
is just over 3 
liters, which is 
down from about 
3.6 liters back in 
2010 due to fewer 
V8s, smaller V6s 
and more four-cylinder engines. 
Average engine displacement is 
expected to continue to decline to 
less than 3 liters over the next five 
years. In China and Europe, average 
engine sizes are even smaller 
(around 1.6 liters).

Many engines today are 
considerably smaller than the 
engines they have replaced. One of 
the engine options Ford offers in its 
Fusion models is a 1.5L Ecoboost 
four cylinder. It also offers a tiny 
1.0L three-cylinder Ecoboost engine 
in the Focus. These engines are 
smaller than the old air-cooled 1600 
cc VW Beetle engines of the 1970s, 
which barely made 50 hp. Yet the 
Ford 1.5L Ecoboost four makes 150 
to 180 hp (depending on the model 
year), which is three times the power 
output of the old VW engines. Even 
the 1.0L three-cylinder Ecoboost 
beats the old VW engines by 

producing 118 to 138 hp (depending 
on the version). The point is, today’s 
downsized engines are capable of 
delivering a lot more horsepower 
per liter than the engines of the past.

During World War II, Ford 
produced a monster V8 engine 
for powering Sherman Tanks. The 
“GAA” engine was a 60 degree V8 
with overhead cams, 4 valves per 
cylinder, huge 5.4 inch cylinder 
bores and a massive 6.0 inch stroke. 
Total displacement was 1,100 cubic 
inches, which is similar to some of 
today’s big bore ProStock Monster 
blocks. It also weighed over 1,400 
lbs.! But the Ford tank motor was 
only rated at 500 horsepower, a 
number that can be easily achieved 
today in a small block Chevy 
with traditional performance 
modifications. Bolt on a power 
adder like a blower, turbo or nitrous 
oxide and the power potential of a 
V8, V6 or even four-cylinder engine 
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Aftermarket parts suppliers 
continue to develop new heads, 
blocks, cams, valvetrain components, 
pistons, rods, and cranks for V8s 
such as the Chevy LS.

Circle 31 for more information

30-34 Vanishing V8s.indd   3130-34 Vanishing V8s.indd   31 6/10/15   9:46 AM6/10/15   9:46 AM



becomes even greater. Consequently, 
it doesn’t take a lot of cubic inches 
today or a V8 to make some serious 
horsepower.

Cylinder Deactivation
Chevrolet’s approach to 

addressing the fuel economy issue 
in current V8 applications is to offer 
Active Fuel Management (cylinder 
deactivation) that transforms a 
V8 into a V4 under light load to 
improve fuel economy. Active Fuel 

Management is now standard on 
GM’s 4.3L V6 and 5.3L and 6.2L 
V8 engines. GM says deactivating 
cylinders improves fuel economy 12 
percent on its engines.

Chrysler has been using the same 
approach on some of its late model 
Hemi engines. Cylinder deactivation 
works well on pushrod V8s and 
is less expensive than downsizing 
to a smaller turbocharged engine. 
A turbo and intercooler add a lot 
of cost to an engine, so for now 
Chevrolet and Chrysler are finding 
it more economical to stick with the 
V8 in certain models. But no one can 
say how much longer that approach 
will continue.

Ford and GM are both working 
on next generation 9-speed and 
10-speed transmissions, and both 
will likely be using more aluminum 

and composite 
materials to 
reduce the weight 
of future models. 
The aluminum 
body Ford F-150 
is about 700 lbs. 
lighter than the 
model it replaced, 
allowing the 
smaller V6 engines 
to deliver V8-like 
performance, 
hauling 
and towing 
capabilities.

V8 Still 
King in 
Performance

As far as the 
aftermarket and 
the racing industry 
is concerned, the 
V8 is still king 
and will remain 
the king for 
the foreseeable 
future. Although 
the availability 
of V8 engines in 
future production 
vehicles will 
continue to decline 

with each successive model year, 
the V8 remains the engine of choice 
for almost every racing venue from 
drag racing to circle track to street to 
you-name-it.

The Detroit automakers are 
helping keep the V8 on top with 
the latest horsepower wars. When 
Chrysler introduced the 707 hp 6.2L 
Challenger Hellcat, they essentially 
challenged the other automakers 
to top them. Ford is responding 
with a 750 hp version of the Shelby 
Mustang and Chevrolet is cranking 
up the power on its Z06 Corvette 
and 2016 Camaro. Performance 
companies like Roush, Saleen, 
Shelby and others are also coming 
out with 700-plus horsepower 
versions of their own nameplates. 
How much higher the Detroit 
automakers and others will go 
with production street vehicles is 
anybody’s guess. Eight hundred 
horsepower is not an unrealistic 
number for some of these cars.

Sport Compacts
The much-touted sport compact 

market that emerged in the past 
decade really hasn’t grown the way 
many people initially thought it 
would. The millennial generation 
who likes their turbocharged 
Subarus, Hondas, Toyotas and 
Mitsubishis aren’t spending the 
kind of money on their four bangers 
like the baby boomers have on their 
classic muscle cars, street rods, 
Corvettes, Mustangs, Challengers 
and Chargers. Most of the upgrades 
that are being made on sport 
compacts are induction systems and 
exhaust bolt-ons like bigger turbos, 
nitrous and low-restriction exhausts.

Sport compact remains a niche 
market. There are a few aftermarket 
blocks and heads available for 
upgrading sport compact engines, 
but nothing like what’s available for 
Chevy, Ford, Chrysler and Pontiac 
V8s. There are also some serious 
sport compact drag racers, drifters 
and rally racers who spend big 
bucks on their motors, but their 
numbers are nothing compared to 
what’s being spent on traditional 
V8s by Saturday night dirt track 
and asphalt racers, drag racers, 
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Whether the V8 disappears at the OEM 
level or not, the market for performance 
V8 work shows no signs of fading.

Circle 32 for more information
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street performance enthusiasts, hot 
rodders, muscle car restorers, off-
road racers, truck pullers, boaters 
and others.

Most of the four-cylinder classes 
that run at Saturday night dirt track 
events are for entry-level racers 
who want to have some fun without 
spending much money. Rules 
typically don’t allow any serious 
engine modifications, so these classes 
are no threat whatsoever to the 
dominance of the V8 on dirt tracks.

Although V8 engines will 
become less common in late model 
production vehicles, the demand 
for traditional V8 machine shop 
work shows no signs of slowing. 
The performance market is strong 
and continues to recover along with 
the overall economy. Relatively 
low fuel prices compared to a few 
years ago leaves more discretionary 
income for people to spend on their 
toys and project cars. Sales of most 

traditional performance parts such as 
camshafts, lifters, rocker arms, valve 
springs, pistons, rods, stroker cranks, 
aftermarket cylinder heads, blocks, 
intake and exhaust manifolds, 
carburetors, fuel injection systems 
and so on are all much improved 
over where they were during the 
recession. 

According to our last Machine 
Shop Market Profile (June 2014), the 
total number of gasoline engines 
rebuilt per month had risen to 19.1, 
which was higher than the previous 
four years. The numbers did show a 
decline in the number of V8 engines 
being rebuilt (8.5 per month versus 
10.1 in 2010) and an increase in four 
cylinder engines being rebuilt (6.3 
per month versus 4.0 back in 2010).

More shops also reported doing 
more performance work (27.4 
percent) compared to previous 
years, as well as more performance 
diesel work.

Based on these survey results, it 
appears the number of V8s being 
rebuilt has declined, but that the 
volume of engine work overall is 
growing and should continue to 
grow barring another recession.

Whether the V8 disappears at 
the OEM level or not, the market 
for performance V8 work shows 
no signs of fading, and should 
continue to be strong and growing. 
Aftermarket parts suppliers continue 
to develop new heads, blocks, cams, 
valvetrain components, pistons, 
rods, and cranks for V8s, to expand 
the availability of such parts for 
current generation V8s (Chevy LS, 
Ford modular and Coyote engines, 
and Chrysler Hemi) as well as older 
vintage V8s (Pontiacs, Olds, Buick 
and Cadillac). So fear not, the V8 
should remain the mainstay of the 
performance aftermarket for years to 
come. ■

Circle 34 for more information

30-34 Vanishing V8s.indd   3430-34 Vanishing V8s.indd   34 6/10/15   9:46 AM6/10/15   9:46 AM



 Circle 35 on Reader Service Card for more information

35 Ti Auto.indd   3535 Ti Auto.indd   35 6/10/15   8:24 AM6/10/15   8:24 AM



O
ne of many highlights in 
the Ford booth at the 107th 
Chicago Auto Show was 

a large layout of the pieces that 
make up the first-ever Ford three-
cylinder EcoBoost engine. This 1.0 
liter turbocharged, direct-injection 
powerplant delivers 123 hp and 
125 lb.-ft. of torque. The 1.0L 
EcoBoost was named the 2014 
International Engine of the Year 
and Ford is obviously very proud 
of it. It is available on the Fiesta 
SE with manual transmission and 
the Focus.

 In the Fiesta, the 1.0L EcoBoost 
package features a 
123-hp rating and  
EPA-estimated fuel 
economy of up to 43 
highway mpg. The 
Fiesta SE also comes 
equipped with the 
available SE EcoBoost 
Fuel Economy Package

The EcoBoost engine line 
is a “family” of turbocharged, 
direct injected gasoline engines 
produced by Ford. FEV 
Engineering was a partner in 
their development. EcoBoost 

technology allows 
small engines 
to make the 
horsepower and 
torque of larger, 
naturally-aspirated 

engines with approximately 20 
percent better fuel economy and 
15 percent lower greenhouse gas 
emissions, according to the Blue 
Oval.

Ford has put its marbles in 
the EcoBoost bag and 
sees the technology 
as an affordable and 
versatile competitor 
of hybrids and diesels. The 1.0L 
came out of the automaker’s 
Dunton Technical Center in 
England and went into production 
about three years ago. The engines 

are to be produced in Cologne, 
Germany, Craiova, Romania 
and Chongqing, China. 

The 1.0 was made in two 

versions: with 99 hp and 123 
hp. The more powerful version 
delivers a maximum of 125 lb.-ft. 
at 1,400–4,500 rpm and 148 lb.-ft. 
on overboost. Don’t expect a 
rocking and shaky little three-
banger either. The 1.0L EcoBoost 
runs smoothly at a 750-rpm idle 
speed. The engine uses a fast-
warming cast iron block. The 
flywheel is unbalanced to fight 
the normal three-cylinder engine 

vibrational 

By John Gunnell
jgunnell@enginebuildermag.com
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Chicago Auto Show 
Display Takes 1.0L 
EcoBoost Apart

36 June 2015 | EngineBuilder

The important parts of 
Ford’s 1.0L EcoBoost 
were prominently laid 
out for visitors to the 
world’s largest auto 
show in Chicago.

High-pressure fuel rail 
and direct fuel injectors.

Variable displacement 
oil pump.
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characteristics. Ford didn’t have to 
go through the hassle or expense of 
adding heavy balance shafts.

Other features include an internal 
timing belt bathed in the engine oil 
for durability, more efficiency and 
less noise. The exhaust manifold is 
cast into the cylinder head which 
hastens engine warming and allows 
for water cooling of the exhaust 
gases. The dual path cooling system 
has thermostats for the cylinder 
head and block so the engine warms 
even faster. The diminutive, low-
inertia turbocharger bolts directly to 
the head. For extra economy, there’s 
a clutched alternator that recycles 
deceleration energy to help charge 
the battery. A fast-acting stop/start 
system shuts off the engine when 
the car is sitting in traffic.

In Chicago the various parts of 
the engine were laid out on a light 

green board that 
looked like a green 
felt pool table 
surface. Individual 
parts were attached 
to the board and 
information about 
each part was 
presented in white 
lettering inside a 
white circle. “High-

Energy Spark 
Plugs and Coil 
Packs” said the 
info in one circle 
next to the coil 
packs and spark 
plugs. “Compact 

Cast-Iron Block” read the letters in a 
circle next to the tiny engine block.  

Other elements of the Chicago 
Auto Show display highlighted 
the engine’s low friction pistons, 
forged steel connecting rods, 
cast iron crankshaft and pulley, 
cast aluminum cylinder head, 
high-pressure fuel pump, low-
inertia turbocharger assembly, 
high-pressure fuel rail, direct fuel 
injectors, variable displacerment 
oil pump and Twin-Path cooling 
system water pump. 

Though it has less holes, 
the EcoBoost 1.0 costs more to 
manufacture than Ford’s venerable 
four-cylinder engine. It’s about $400 
more than a Focus with the 1.6L, 
but its improved emissions can add 
up to tax savings for some buyers. 

Eventually, the 
1.0L is going to be 
the base engine for 
the Focus, Fiesta, 
and several other 
models worldwide. 
The popularity of 
Ford’s 2.0L and 3.5L 
EcoBoost mills is 
expected to help the 
1,0L gain complete 
acceptance here.

While the 1.0L 
display in Chicago 
was a small part 
of the attractions 

in the Ford 
booth, it was 
given prominent 
placement to 

catch the attention of visitors to 
America’s largest new-car venue. 
And the green “pool table” look 
subliminally carried the message 
that this is the “green” engine of the 
future. ■

High-energy spark plugs and coil 
packs.

Another view of 
the block.

Cast iron crankshaft and puulley.

Low friction pistons and forged-steel 
connecting rods.

Another view 
of the cast 
aluminum 
cylinder head.
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A
ny engine builder worth his 
or her torque wrench keeps 
their eyes open. They’re 

looking for anything and everything 
to make work easier, better and, of 
course, more profitable. And just as 
important as the things they see are 
the things they don’t see. When it 
comes to the number of cylinders 
in the motors they build, are they 
looking at performance-dedicated six 
and even four cylinder engines as a 
viable source of income?

Sure, these engines never took 
over the way a lot of people thought 
when gas got crazy in the ‘80s. But 
these engines didn’t go away, either. 
They are still out there, motoring 
around racetracks, cruising the 
streets and snarling a distinctive 
growl. That means folks are still 
buying them. 

We wanted to know about this 
market, and in particular, get an 
up-to-date report on the engine’s 
heads, tricks that drive 
the customers to buy, 
aftermarket parts and 
parts that still are only 
seen on wish lists. We 
asked a number of builders about 
these and more to get the skinny on 
sixes (fours, too).

Heads and head development are 
always a great place to separate bolt-
ons from real builders so we’ll start 
there. We even narrowed it down 
to asking if our sources do their 
own V6 head development. Such 
an operation can be a daunting task. 
Tim Allen, General Manager at Joe 
Mondello Racing Engines says they 
are all in: “Yes, everything is done 

in-house.”
Kevin Kroyer, the owner of 

Kroyer Racing Engines takes a 
different approach – Let the experts 
do it. “No, we typically work with 
one of our CNC vendors for port 
design on the V6 heads.”

Matt Dickmeyer, owner of 
Dickmeyer Automotive Engineering 
says they do more four cylinder 
work than six. “For every 100 
estimates that we do, really only 
one or two will pull the trigger. In 
the past, I have done quite a bit with 
3.8L for Buick GNs, T-types and later 
model SC Grand Prixs. We have 
also done some 2.5/3.0L Duratec 
engines for the Ford Contour SVT. 
Some time ago, I built a 1,000 HP, 
3.8L for a Mustang and I am actually 

quoting a 4.4L Stroker Ford 3.8 for 
a customer but I doubt anything 
will come of it due to cost. In my 
area, people usually pull the V6 
and install a nasty V8. We do have a 
couple of crazy four cylinder builds 
going on for a customer in Hawaii 
and Southern Ohio. Yes, we do all of 
our cylinder head development in 
house.”

Dave Arce is a diversified 
automotive machine shop owner 
at Arce Engines and brings up the 
bottom line of performance V6 
heads. “Unlike V8 cylinder heads, 
there are not as many aftermarket 
performance cylinder heads for the 
V6 world,” he says. “Most of the 
time we have to make do with the 
existing castings. In other words, we 

By John Carollo
jcarollo@enginebuildermag.com
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have to do our own development work 
to get more performance out of them.”

Next, we asked if they had any 
tricks for wringing power out of V6 
engines that makes their customers go 
crazy with delight. Kroyer told us one 
that’s hard to miss. “We build as large 
of a cubic inch engine as is possible, 
about 325 CID, and then put an IR 

(individual runner) inlet manifold on 
the engine for best power.

Dickmeyer pointed out a number 
of areas that get his customers and 
their motors going. “With typical 
lower displacements, it is necessary 
to raise the RPM ceiling to a much 
higher level to attain big increases in 
power. Depending on cylinder head 

layout, cam selection is paramount. 
Many V6s feature valve under bucket, 
valve train; which means lobe lift is 
valve lift,” he explains. “Though they 
have two intake valves and look as if 
they would flow like crazy, generally, 
the opposite is true, simply because 
your valve lift is restricted to between 
.300 and .425˝ yet still has to hold the 
valve train together. This requires the 
appropriate intake duration to get the 
air and fuel into the cylinders. We often 
incorporate custom length connecting 
rods to further manipulate port 
velocity and multi-angle valve jobs that 
are precise and not cut undersized so 
as to take advantage of the entire valve 
diameter.”

Dickmeyer continues,“I also like 
to sink the valve into the seat a little 
deeper. This has a positive effect 
because at low lift, the valve shrouds 
air flow off the seat until around .050˝ 
lift. At that point, the piston has had an 
instant to accelerate downward in the 
bore, increasing the induction signal in 
the intake port as valve lift increases. 
This also blocks a level of low RPM 
intake reversion, similarly to cutting 
a 55 degree seat. This is just one small 
area where increased performance can 
be found.”

Arce says the tech is very similar 
regardless of size. “Most V6 heads 
have the same structure as V8 
heads,” he explains. “Many times, 
we can mimic the same performance 
procedures for the V6 heads that are 
performed on the V8 heads. One of 
the easiest performance upgrades for 
V6 heads is to increase the valve head 
diameter size to increase air/fuel flow. 
The traditional pocket porting, match 
porting and increasing intake and 
exhaust runner flow always goes along 
nicely with the valve size change.”

Intrepid engine builders can 
obviously do the work once they 
find the niche and figure out their 
approach to it, but what about parts? 
Is there a level of support from parts 
suppliers, WDs and manufacturers for 
V6 aftermarket, internal engine parts? 
What’s out there and how does it 
compare with V8 parts?

 Dickmeyer uses rotating parts as 
his example: “The majority of the work 
that we have done definitely involves 
custom pistons, connecting rods and 
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usually offset grinding the crankshaft. 
There are a ton of secrets involved 
in this that have a huge influence 
on power well beyond the obvious 
increase displacement.” 

Another battle Dickmeyer says he 
has to fight is one of price and value. 
“Some customers are mistaken when 
they think that building an engine with 
two less cylinders must be cheaper.”

Arce says he’s happy with his 
supply chain. “Aftermarket parts and 
availability for V6 performance parts 
seem to be no issue. Technology has 
really taken over on support of any 
type of aftermarket automotive part. 
What I mean by that is it seems that 
you can get anything made thanks to 
CNC machine capabilities. Take, for 
example, small-engine pistons. If you 
have a specification, you can have that 
piston made in a reasonable amount of 
time and cost.”

Kroyer is also happy. “We work 
with a lot of good aftermarket 
suppliers and get good support from 
the ones that are producing V6 parts.”

Allen agrees that manufacturers 
who have the parts are great to work 
with – the drawback is that smaller 
parts are still outnumbered.

 “Manufacturers currently have a 
much smaller selection of components 
available for V6 engines when 
compared to the V8 counterparts,” 
he admits, “ but they’ve always been 
happy to work with us on camshafts, 
valve train and other products to meet 
the needs of the customer.”

Turning that last question around, 
are there product categories for which 
no good alternatives to OEM products 
exist that really need attention from 
aftermarket suppliers? Arce says it’s 
all good. “I truly feel the aftermarket 
automotive world has a very wide 
variety of parts, components and 
knowledge to support 90 percent of 
what most V6 enthusiasts are looking 
for today. Again, I think technology has 
really allowed this to happen.”

There will always be differences 
between engine styles and brands,” 
believes Mondello’s Allen. “There may 
be limited availability on components, 
but it mostly comes down to which 
engine platform you are working with. 
There is a good amount of performance 
products for Buick V6 engines as well 

as the Chevrolet 90 degree V6 engine. 
There has been a lot of development 
work done for other applications, 
but it has mostly been specialized, 
competition-only venues and the 
products did not make it to shelf 
stocking status with the manufacturer.”

Allen says pistons, connecting rods 
and valve train parts are probably the 

easiest parts to procure for domestic 
V6 builds, but areas such as crankshaft 
and induction systems are very limited 
at this time.  “In regard to import 
engines, the scenario plays out about 
the same,” he explains. “Engines such 
as the Nissan V6 have a larger amount 
of performance products available than 
others, but it all boils down to doing 

Circle 41 for more information
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your homework and planning out 
your selection.”

Dickmeyer says it can be as simple 
as matching what you do with parts 
manufacturers. “We do such a broad 
range of custom work that we don’t 
really rely on parts sitting on a shelf. 

And the small amount of work that 
we don’t do in-house, we use a select 
group of manufacturers and parts 
suppliers who ‘get’ what we’re doing, 
people who we’ve worked with for 
years and understand some of the 
crazy things that we pull off. We’ve 

known these businesses really work 
hard to do exactly what we need, even 
though what we ask them for is a little 
off the wall.”

Stepping away from the engine 
assembly stand, we asked about any 
differences in tooling. Specifically, 
what kinds of machining, measuring 
or other assembly differences will you 
find with smaller engines?

 “Not many, says Kroyer. “Most of 
the engines fall into the same specs 
and tolerances as our other endurance 
engines.”

Allen agrees. “For the most part, 
all of the standard procedures that we 
employ on V8 builds also apply to V6 
builds, with some possible variations 
in regard to bearing clearances. But 
that is dependent upon the intended 
usage of the engine.”

Dickmeyer adds another important 
factor: “Of course, machining and 
measuring is really important with any 
engine. But as displacement goes down 

and RPM goes up, 
tolerances down 
to the thousandth 
become critical. 
Typically, to 
extract higher 
levels of power 
with smaller 
engines you need 
to be diverse in 
your thinking as 
well as operations. 
Similar to the 
Mazda BP 4 
cylinders that 
we build, we can 
get nearly 2.2L 
out of them by 
increasing the 
bore to 3.327˝. 
However, it is 
important to 

choose your ring before bore size as 
many builders bore the engine first, 
only to find squat for a ring available 
for that size. The stock stroke is 3.350˝ 
and a 1.77˝ rod journal. It is a steel 
crank, so we offset grind for two 

reasons: to achieve a 3.500˝ stroke 
and to reduce the journal diameter to 
1.613˝. This allows us to use a bearing 
from a late model Triumph T595/955i 
three-cylinder engine (another 
engine that we build quite often). In 
addition, of course, custom rods and 
re-hardening the crank as well as many 
other operations will be required.” 

Not only does this increase power 
with displacement, says Dickmeyer, 
but it is just like going from a Chevy 
large journal crank to a Honda journal. 

“Reducing bearing speed is another 
area for HP to be had,” he explains.” 
Having a large portfolio of engine 
experience allows the builder to come 
up with selective interchanging of 
parts. This creativity allows you to put 
together an engine program for your 
customer to attain otherwise unheard 
of levels of power.”

Arce agrees that creativity is 
important, especially with these 
smaller engines. “Thanks to Arce 
Engines’ diversity, we perform many 
different engine and cylinder head 
builds each month. The smaller engine 
services take less time and ofer more 
profit. In some cases, depending 
on the physical size of the smaller 
engines, tooling seems to be the most 
troublesome to perform any type of 
build.”

Overlooking smaller cylinder 
engine work could have shops coming 
up short in profits. Are you seeing the 
differences two or four less pistons can 
make on your bottom line? ■
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Because of the limited number of 
performance cylinder heads available, 
Dave Arce and team develop their own 
designs from OEM castings.

As displacement goes down and RPMs go up, 
machining and measuring become even more 
critical, says Matt Dickmeyer.

Sometimes small means REALLY 
small. Here, Mondello Engines’ James 
Wright ports a Polaris cylinder head.
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I
n the last year or so, I have 
spoken with more than a few 
shop owners about the marine 

engine market. At the onset of 
each discussion, I noticed three 
specific responses, the first being 
an enthusiastic interest. These 
owners recognize that this can be 
a lucrative market segment and 
are interested in how to get into or 
become more active in it. 

The second group has already 
been enjoying the fruits of their 
labors in this segment. 

The third…well, their responses 
are usually a cross between seeing 
a ghost and discovering their 
identity has just been stolen. These 
reactions are typically born out 
of either having no idea where to 
begin, or from having an initial 
bad experience that left them 
feeing burnt. That’s unfortunate, 
as these shop owners are missing 
out on one of the most profitable 

niches in the engine building 
world.

For those unfamiliar with 
marine engines, there is a common 
misconception that these are 
highly unique devices. This simply 
isn’t the case. If you can rebuild an 
automobile engine, you can rebuild 
a marine engine. If you can build 
a solid, reliable drag or circle track 
engine, you can build, or rebuild, 
a marine performance engine. The 
key to success is understanding the 
subtle differences and being able to 
recognize the pitfalls.

Marine Engines  
There are three essential 
classifications of gasoline-powered 
marine engines. The first is your 
garden-variety pleasure craft (or 
workboat) engine. These are most 
commonly based upon the GM 
V6, small block and big block 
offerings although there are a 

small percentage of Ford engines 
out there as well. The differences 
between these engines and 
what a builder might find in an 
automotive application are slight. 

The second category is 
performance engines. These 
will almost exclusively be big 
block Chevy offerings; however 
examples such as the Ilmor V10 
based on the Viper motor are 
out there as well. The majority 
of this market is dominated by 
Mercury Marine with offerings 
from Mercruiser and Mercury 
Racing. However, there are also 
several other marinizers and many 
“home brew” engines to be found. 
These engines are very similar 
to what you would find in the 
high-performance crate engine 
marketplace. 

The third category is high-
performance. These engines 
typically consist of premium 
aftermarket components and in 
most respects are full-on, cost-is-
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Unlike a typical automotive engine, marine engines spend their lives operating 
at higher rpm levels and at constant moderate to heavy load. A performance 
boat will be spending hours at 5,000-plus rpm at near maximum load. 
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no-object racing engines.  
Regardless of how you classify 

them, all marine engines share two 
specific and important attributes 
– service duty and operating 
environment. Unlike a typical 
automotive engine, marine engines 
spend their lives operating at higher 
rpm levels and at constant moderate 
to heavy load. Where a passenger 
vehicle might cruise at 65 mph at 20 
percent throttle and rpms in the mid-
teens, the family boat with a similar 
sized engine will be turning 3,500-
plus rpm at 60-70 percent throttle. 

A performance boat will be 
spending hours at 5,000-plus rpm 
at near maximum load. With these 
service duty requirements it’s easy 
to see where the need for quality 
components and precision tolerances 
come into play. The most unique 
attribute of marine engines however, 
is the operating environment. A 
gasoline-powered engine in a fully 
enclosed operating space brings 
with it a number of crucial safety 
considerations. If your part is simply 
refreshing a long block, there’s 
not much here for you to consider. 
But most successful builders are 
delivering a product start-to-finish, 
so it’s important to know the dos 
and don’ts. 

The Dos and Don’ts
Fortunately, the U.S. Coast Guard 
has developed a comprehensive 
and all-inclusive set of requirements 
for powered watercraft, so a strong 
familiarity with these requirements is 
essential. On that list are things like 
certified carburetors, fuel pumps, 
intake flame arrestors and spark-
proof starters and alternators. If 
you’re going to explore this market, 
this is must-know information.

Many times, the engine builder 
is going to be dealing with an OEM 
installation of engine and drivetrain. 
This is often a double-edged sword. 
The upside is that all the safety 
requirements are in place. You also 
have well-engineered and proven 
external systems for fuel delivery, 
electrical and cooling. The downside 
is that these systems present 
performance limitations, and in some 
instances you’ll be confronted with 

non-virgin installations. 
It can’t be emphasized enough 

just how critical these safety 
considerations are. Just a few ounces 
of gasoline, vaporized in an enclosed 
engine compartment, can reduce a 
large boat to small smoldering pieces 
in an incredibly violent and lethal 
explosion. Something as simple as 
an electrical short can become a 
catastrophe. A little smoke becomes 
“where’s the fire extinguisher?” and 
“where are the life jackets?” 

These issues in no way should 
concern the competent builder. 
Rather, these considerations serve 
multiple purposes. First, they’re 
strong differentiators for you and your 
services. Chances are, your competitors 
aren’t offering these “holistic services.” 
That gives you a leg up when 
competing for work. Additionally, 
making your customer safer provides 
you with the opportunity to sell more 
services and generate more revenue. 
Lastly, this makes for a fantastic litmus 
test. If you encounter a customer that 
can only afford the faster parts and 
not the safer parts, you most likely 
have ferreted out the type of problem 
customer you didn’t want in the first 
place.

In dealing with existing OEM 
installations, the builder must 
first determine if any sort of 
modifications exist. Most likely 
at one point or another, you will 
encounter some degree of “backyard 
engineering.” Most often this is the 
result of a lack of understanding 

of the function or need for the 
particular system, and sometimes 
it’s just plain bonehead thinking that 
“You don’t need this…” and “We 
can shed some weight...” In order 
to ensure a satisfied customer, it is 
crucially important to baseline the 
existing installation prior to tackling 
the project.  

Just as with automobiles, these 
systems were developed with a 
performance level expectation.  
While some improvements are 
possible, noticeable increases in 
power typically require extensive 
modifications. The first, and most 
common marine mods, just as with 
cars, are intake and exhaust. As an 
example, two common platforms 
are the Mercruiser 415 MPI and the 
Mercury Racing 500/525. These 
two commonly seen powerplants 
are some of the most modified in 
the marketplace. Internally there is 
very little difference between these 
two engines, which are virtually 
identical to the GM Performance 
502. Common mods to the 415 
are replacement of the heavy and 
restrictive exhaust manifolds with 
either high flow manifolds or more 
commonly a water-jacketed header. 
This allows the use of a more 
aggressive cam profile. Yet now, you 
have intake restriction, which while 
easily solved with a single-plane 
manifold and a 4-barrel carburetor, 
you now land back into the arena 
of ensuring these components are 
marine-safe.  
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Just as with classic cars, there’s big interest in boats from the ‘30s, ‘40s and ‘50s, 
which represent lucrative repower opportunities. This wooden beauty is a classic 
post-war Chris-Craft cockpit cruiser.  Since they made hundreds of one-off and 
custom boats, it’s almost impossible to tell what year or specifi c model this one 
is.  This is an example of a non-traditional marine engine job candidate.  people 
put tens and even hundreds of thousands into restoring and updating these 
boats and it’s not uncommon to see a pair of old Chris/Graymarine straight sixes 
replaced with a pair of Big Block Chev engines. Photo courtesy of Pete B & 
seriousoffshore.com.
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In our other example, the 500/525, common mods 
include cylinder head upgrades, stroker cranks and 
supercharger/intercooler kits. This additional power 
increases the demands on the craft’s other systems, 
including fuel delivery and its ability to cool the engine 
oil. Once again, rather than obstacles, these issues 
represent revenue generating opportunities. No longer 
are you simply boring and decking a block and fitting 
pistons and bearings. You’re providing a complete 
performance increasing solution.

Not only are there these “total package” performance 
enhancement opportunities, the successful marine 
builder can enjoy a steady stream of follow-on work from 
these same customers. The one constant with marine 
engines is regular maintenance. While a standard-
performance marine engine might see full-rebuild 
intervals in the 400-600 hour range, performance engines 
can see as little as half that lifespan. And while their 
lower-performance siblings might survive on oil changes, 
the performance engine will need some serious hands-on 
at least once or twice between rebuilds. 

Taking our example Mercury 525, engines in this range 
and above will need items like valve springs and lifters 
replaced and the valves freshened at 150-200 hours. 
Failing to do so is tempting fate and inviting catastrophic 
engine failure. This spells opportunity for the sharp 
builder. Not only is this a nice, ongoing revenue stream, 
this provides numerous opportunities to keep in touch 
with the client. An astute builder will offer his clients 
pre-season checkups to baseline engine performance as 
well as mid-season maintenance and season-end put-up. 
This value-added approach keeps the builder close to his 
customer and helps to maintain the relationship. 

Unless he or she lives in South Florida, the typical 
boater has a limited boating season. Between other 
commitments and inclement weather, our average boater 
can’t afford to lose too many boating opportunities. A 
successful builder recognizes the value of keeping his 
customer’s boat in shape and as bulletproof as possible.  

These business practices have an additional and 
beneficial side effect. They help the builder to identify his 
most profitable customers. If Customer A utilizes his whole 
menu of services, not only does he realize the attendant 
benefit, he’s got a spot at the head of the line in the event 
of a problem. It’s not tough to recognize that a handful of 
premium customers is more beneficial than a crowd of 
marginal ones. Provide your customer base an offering of 
high-quality, common sense, value-added services and give 
them the opportunity to patronize your business. The cream 
will rise to the top. 

Now, we all know building a business comes one 
satisfied customer at a time. And we all have to keep the 
lights on while we’re building our dynasties, right? That 
means sometimes taking on work to keep the machines 
and the people working. Anyone that has survived a few 
years in business is usually pretty quick at weeding out 
the losing propositions that sometimes stumble across 
your doorstep. But there are a few pitfalls you can and 
should avoid in the process.
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The Universal Truths of 
Performance Boating
Number 1, no one’s boat goes as 
fast as they want it to. Number 2, 
virtually no one can afford to go as 
fast as they want to.

People with faster boats are 
one of your best selling tools. 
Getting passed regularly will 
drive customers to your doorstep, 
either for performance upgrades 
or to address the connecting rod 
protruding through their block. 
Either way, keep in mind that 
not everyone can keep up with 
their desires. Burying a customer 
financially in his boat is a quick way 
to lose them. 

Sometimes it’s the builder’s job 
to bring the customer back to earth. 
The customer may be able to swing 
the engine job, but if his outdrives 
won’t take the power, he may be 
a season on the trailer and out 
$20K. Or maybe out of the hobby 
altogether. There are times that being 
the voice of reason is in both of your 

best interests. Many times, owners 
are simply unrealistic about their 
expectations. Just because their long 
block is capable of handling the add-
on of a blower/intercooler package, 
there’s a good possibility this one 
mod will be a fraction of what’s 
needed. When you start adding up 
the costs of a complete fuel delivery 
system, upgraded exhaust, coolers, 
outdrive modifications or a complete 
drive upgrade, the tab begins to 
skyrocket. There are times where 
the best thing the builder can do 
for his customer is to advise less 
instead of more. The smart builder 
always considers the lifetime value 
of a customer. This isn’t a niche 
where you can survive on one-and-
done. Your greatest ally is a happy 
customer and his word of mouth will 
drive pre-sold business to you.

Size Up Your Customer
If your customer’s boat doesn’t 
match his story, keep asking 
questions. People that meticulously 
maintain their valuable possessions 

Circle 48 for more information

These twin engines are 632 CID BBC with 8-71 superchargers and intercoolers 
rigged in a classic staggered confi guration in a Cigarette race boat. For maximum 
performance, engines are confi gured one in front of the other so they can be as 
close together as possible. This allows the outdrives to be as close as possible and 
the propellers almost touch each other. This puts the forward thrust on one axis 
and gets both props essentially into the same water, thus reducing drag.
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typically are good at taking 
responsibility for their own actions. 
Conversely, a customer whose boat 
looks “rode hard/put up wet” is 
likely to not follow your break-in 
and maintenance instructions.  If 
you do move forward with the work, 
examine things closely. Chances are, 
you’ll find at least a few previous 
shortcuts or unresolved messes. 

If one of these things 
causes his new engine to 
pop, there’s no way he 
won’t blame you.  

Communication is 
Everything
As in all businesses and 
industries, there are 
top-notch pros, marginal 
operators and a few 

downright thieves. Stories abound 
describing unscrupulous builders 
assembling engines with used or 
lesser parts. The best practices to 
follow include a thoroughly written 
description of what the customer is 
to receive, what timeline this will 
occur upon and what happens in 
the event of the unforeseen and an 

established pattern 
of communication. 

Let the customer 
know how you will 
be keeping him 

apprised of progress. The best way 
to not have to spend your day on the 
phone is by emailing photos. When 
the parts arrive, send the customer 
a picture. Parts on the machine? 
Pics. Engine going together? Pics. 
This is going to lessen their need 
to call you repeatedly or pop in to 
your shop and interrupt your work 
process. It’s also going to prevent 
many questions from arising in their 
minds. Transparency makes for 
happy customers. It might sound 
like effort wasted when you could 
be finishing their project, but it’s the 
best time you’ll spend.

The Unexpected
Even on a straightforward rebuild, 
expect the unexpected. It would 

Circle 49 for more information

When you have your customers engine in the 
shop for repairs or dyno work, communicate 
how the work is going by emailing photos.
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be more unusual than not to 
dig into a customer’s boat and 
not find a few other issues or 
deficiencies with the engine’s 
support systems. These range 
from deteriorating wiring and 
plumbing to structural damage 
and rot. While the vast majority 
of boats you’ll see are fiberglass, 
virtually all have plywood 
based structural reinforcements. 
The stringers and transom are 
difficult to inspect with the 
driveline in place. Just as with 
the other engines the builder 
sees, it isn’t until its opened up 
that you discover the block with 
three sleeves and a welded web, 
a crank that mags bad and heads 
with seat cracks. No one should 
ever leave the builder’s shop 
without hearing at least once 
about these possibilities.

Start-Stop Customers
This is something that MUST 
be addressed in your initial 
discussions and quotation. 
Nothing is either more 
frustrating, or more profit killing 
than a customer that can’t keep 
up with a payment schedule. The 
customer doesn’t want to prepay 
the job and you can’t blame them. 
Conversely, you don’t want to do 
one-off work on your own nickel 
and wait until the end to be paid. So, 
many shops work on a deposit with 
progress payments. It’s imperative 
that your customer be made aware 
of how stopping mid-stream affects 
your ability to work. Once stopped, 
someone else’s work needs to 
progress. Mr. Start-stop doesn’t 
understand why his job doesn’t just 
re-start the day he scrapes up his 
next payment. So your customer 
either goes to the end of the line or 
he picks up what he’s already paid 
for. And you’ve made an enemy. 
A brief conversation can all but 
eliminate this issue.

  
Control the Project
There are a couple of ways of doing 
this. The first is to do the whole 
job. If all you do is machine work 

and assembly, you’re leaving a 
bundle on the table. Sometimes it’s 
a necessity. A great source of build/
rebuild work is marinas. Most likely 
the owner will be their customer 
and they yours. Work with them. 
Don’t drop the long block on their 
dock, dig in and work with them on 
the install. It’s a great way to learn. 
Ideally you’ll have a dyno. Marine 
engines are tough to tune on the 
water. It is so much easier to pre-
rig everything and do the break-in 
and tune on a dyno, then drop the 
engine into the boat. Videotape 
the dyno session. This isn’t just a 
value-added service that ends up as 
a line item on your invoice, it’s also 
the best insurance you can get. You 
have had the opportunity to do the 
final quality control check on your 
product and you have proof it was 
in 100 percent proper order when it 
left your facility. If you don’t have a 
dyno, find someone that does who is 
willing to rent time on it.

Finding Customers
As silly and hokey as it sounds, the 

best advice is to go where the boats 
are. Marinas are a great first stop. Of 
course, every one of them already 
has someone else they’re working 
with. But chances are not all of those 
relationships are rosy. And every one 
of them needs a No. 2 supplier in the 
event the No. 1 stumbles or is just 
overbooked. 

Another approach is to frequent 
where the boats go. If there are local 
boating events, get involved. There 
are oftentimes frequent raft-ups and 
waterfront establishments you can 
visit. Pass out some can cozies or 
keychain floaties with your shop 
name on them.  

In reality, this is a market niche 
you don’t have to dive into. But if 
you want to be successful, you do 
need to recognize and understand 
the difference these engines and their 
applications present. Begin working 
with marinas and start your learning 
process there. ■

This is a Mercruiser 502 magnum engine, which has had a pair of axial 
superchargers mounted on it. A very common engine and a representation of a 
fairly typical bolt-on mod.
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N
ot every engine shop has one, 

but every engine shop could 

benefit from installing one. 

Sure, it can be expensive, it is loud, 

but engine shops with these in-house 

offer an extra source of income and the 

ability to test engines and parts. I’m 

talking about a dynamometer. 

Making the decision to add a dyno 

can be a daunting one, but it doesn’t 

have to be. Engine Builder spoke with 

a couple of shops that have installed 

dynos and got the scoop on what 

you’ll need to consider when diving 

into this investment.

First and foremost, you have to 

have the space available to set up a 

dyno test cell. These rooms aren’t 

enormous, but require a minimum 

space of 12’ in length by 10’ in width. 

“The basic footprint of our dyno 

cell was 18’ x 15’ and the inside area is 

12’ x 12’,” says Mike Hupertz, a senior 

test engineer at Ison Racing Engines. 

Another consideration to 

take into account is your shop’s 

surroundings. A dyno is loud and 

you’ll want to make sure you stay in 

the good graces of your neighbors.

“One of the biggest things 

is the environment and local 

surroundings,” says Tom Nickerson, 

owner of NVR Racing Engines. “You 

want to make it as quiet as possible 

without obstructing the motor from 

running. NVR is in an industrial park 

area, but also in the city of Butler, WI. 

Four or five blocks away we have 

residential houses. 

“We actually run two separate 

mufflers beside the engine with four 

cylinders running in each muffler and 

then those two run into a commercial 

muffler that runs straight up 10-15 

feet above the building and is turned 

away from the residential area. We’re 

concerned about noise because the 

community is concerned about it.”

With dynos, the higher the 

horsepower engine you’re running, 

the more noise you’re going to 

produce. A 400 hp engine will make 

half the noise an 800 hp engine does. 

Engines around 100 hp – 150 hp are 

fairly quiet in comparision. If you 

have a 1,000 hp engine, noise can be a 

problem.

“Ironically, there are no decibel 

readings that we have to stay under,” 

Nickerson says. “However, we decibel 

tested ourselves and a dump truck 

driving by the building is louder than 

our dyno.”

Beside the cost of a dyno and test 

cell, which we will get to later, the 

space and noise are two important 

factors to keep in mind when deciding 

to install one. But let’s get back to what 

makes up the test cell.

Building a Test Cell
There is a wide range of materials 

you can use to build your dyno cell. 

If you’re unfamiliar with building a 

test cell there are recommendations 

available from larger suppliers like 

Granger and McMaster-Carr, and 

these suppliers can also recommend 

electrical, fans, motors and pumps 

you’ll need. Also, when you buy 

your dyno from aany of the major 

dyno suppliers, you’ll get room 

recommendations, potential locations 

and the requirements for the pumps.

“What we did was actually had 

INC and Soundmaster give us some 

quotes for building an enclosed room 

for us,” Hupertz says. “After looking 

at some dyno cells and getting a few 

ideas we decided that we would build 

our own cell. Some of the things that 

we did on that cell mimics others out 

BY GREG JONES, MANAGING EDITOR
GJONES@BABCOX.COM

This dynamometer 
was installed by Ison 
Racing Engines for 
durability and long-
term testing.
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there. Along the back wall we put a 3’ 

muffler chamber. The actual working 

area inside the cell is 12’ x 12’. We 

installed 18” walls, using two existing 

corner walls from the shop. We used 

metal stud construction and dry walled 

the outside. Before we did that, we used 

a brand of 

insulation called 

Roxul that is 

fireproof and 

soundproof and 

is 15 ¼” thick. 

Hupertz 

started with the 

walls and ran 

all of the electric 

lines ahead of 

time. “You have 

to configure 

everything that 

you’re going to 

run in the cell. 

What are the power requirements for the 

cell? What is it going to take to run the 

dyno? How many outlets do you want? 

What is the lighting going to be?”

You want lighting that is going to 

give you good light. Hupertz has four, 

four-foot fluorescent covered lights in 

the cell so it is bright and clean, because 

he wants to be able to see what he’s 

working on.

“Going from there we lined our 

walls with Roxul,” he says. “On the 

backside for our muffler chamber we 

put 3’ openings on the back wall for our 

exhaust. At the top we cut holes in the 

wall and put two 36” fans in to extract 

the air and get the air moving. You need 

to exchange the air in your dyno cell at 

least seven to eight times a minute. On 

the exhaust side we had our two 36” 

fans, and on the inlet side we put one 

48” fan. At the top of the dyno cell we 

installed two 48” open louvers that are 

electronically driven on the switch panel 

outside the cell. We flip that on and the 

louvers automatically open, and the 

ductwork is split in such a manner that 

it creates an even flow across the engine 

– one to cool it, and two to exchange the 

air in the dyno cell.

“Then, we had a company come in 

and build a complete plenum system 

because we didn’t want to build it. They 

built all the ductwork and insulated 

that,” he says.

Insulation is important because 

if you’re running something in the 

winter and drawing in cold air, it will 

sweat and essentially rain inside the 

dyno cell, which isn’t a good situation, 

Hupertz says. Insulating the outside of 

the ductwork stops that differential in 

temperature.

“On the inside of the dyno cell 

walls we used a perforated metal, 

which you can get from any industrial 

steel supplier,” he says. “That is what 

captures all the sound. We didn’t put 

in any windows. Some companies will 

put windows at the redial plane of the 

engine, but I didn’t want that because 

if there is any sort of failure, the redial 

plane of the engine is where it’s going 

to come from. We have one 36” x 48” 

window, which is a double-walled, 

explosion-proof window in front of the 

console.”

Nickerson’s advice for the dyno cell, 

if you’re building it yourself, is to take 

your time when mapping it out and 

do it logically. For instance, Nickerson 

positioned his dyno room right off 

NVR’s engine assembly room so the 

engines can make an easy transition 
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Circle 55 for more information

Circle 52 for more information

NVR Racing Engines built its room 
logically by placing it off of the 
engine assembly room, and leaving 
space for a workbench.
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from assembly to testing.

“We have a concrete block room 

inside the building that we run the dyno 

in with ducted air in and out, a steel 

door and explosion-proof glass in the 

window,” Nickerson says. “You don’t 

need a basketball court, but you’ll want 

enough room for a workbench and a 

toolbox, etc. Our dyno room has filled 

block for safety and quiet and we had a 

mason build the block wall, but did the 

rest ourselves such as the ductwork, the 

exhaust fans, etc.” 

Pumps and Controls
Aside from thick, insulated walls, your 

dyno cell will require several pumps 

for water and fuel in order to function 

smoothly and properly.

“As far as pump requirements go, 

our dyno has a pressurized cooling 

tower, which runs a glycol mixture in 

the engine itself,” Hupertz says. “It uses 

the water from a tank. Dynos that don’t 

have a pressurized cooling vessel use 

the water from the tank to do two things 

– to control the dyno and to control the 

temperature of the engine. Ours differs 

in the fact that the water we’re using 

cools the heat exchanger and runs the 

dyno.”

Your dyno’s tank capacity depends 

on whether you’re going to run 

durability testing, long-term testing or 

do basic power pulls. Your tank size for 

raw water has to be in the range of 1,500 

gallons to 2,500 gallons. Some bigger 

companies will just use city 

water and not hold or store 

any water.

“Our particular system 

uses a 1500-gallon tank and 

has two pumps set up. One 

is a 5 hp pump to feed the 

dyno capable of moving 

300 gallons of water per 

minute, and the second 

pump is a 2 hp return 

pump, which runs on a 

float switch,” he says. “The 

way our supplier has it set 

up is you have a tank that 

gets fed and in that tank is 

a baffled portion. Once it 

reaches a certain level the 

float switch kicks on and 

pulls the water back to the 

tank to constantly move 

water.”

NVR on the other hand, 

is one of those shops that 

uses city water. “Water is 

very important,” Nickerson 

says. “You need an ample 

water supply. We have city 

water and a 5 hp electric 

motor pumping the water 

into the dyno. We also use 

a 500-gallon auxiliary water 

tank as back up.”

As far as fuel systems 

are concerned, you want to 

have the ability to run both 

EFI and carbureted engines. 
Circle 53 for more information
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Companies such as Super Flow will give you dyno cell 
recommendations much like this to help you build the room 
you want.
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Ison Racing Engines achieved that by 

talking to Aeromotive. 

“Basically the fuel cell we are using 

is a 5-gallon capacity that is mounted 

outside the dyno cell and all the fuel 

is run inside from that,” Hupertz says. 

“Its one pump with several valves and 

shut-offs, two different regulators and 

everything bypasses back to the tank. 

Any fuel, if you’re running a carbureted 

version, you regulate the pressure going 

to the engine, and anything it doesn’t use 

gets bypassed back to the tank. 

“With an EFI model you let it go 

out at full pressure and you regulate 

it coming back to the tank because the 

pressure difference is quite great. One 

runs at 7 lbs. and one runs at 50 lbs.”

Cost and Choosing a Dyno
As stated earlier, not every shop has a 

dyno, largely due to the fact that it is 

a big expense. However, doing a large 

portion of the work yourself can save 

you a lot of 

money.

“The quotes 

we got were 

between $45,000 

and $70,00 

depending 

on options,” 

Hupertz says, 

referring to 

the dyno cell. 

“These quotes, 

however, didn’t 

include the 

install. We did 

it ourselves 

and material-

wise we ended 

up coming in 

right around 

$35,000.”

NVR installed its dyno room 

years before Ison Racing did its, 

so the cost difference reflects that 

a bit. NVR spent roughly $5,000 to 

build its dyno room. Today, a dyno 

cell would likely run you $20,000 

in the low range, all the way up 

to $3 million for a top-of-the-line 

dyno cell. 

The dynamometer itself is 

another expense and decision 

you’ll need to make. Both Ison and 

NVR have Super Flow dynos.

“Our particular set up with the 

options that we had was around 

$67,000,” Hupertz says. “We purchased 

a Super Flow 902 S because it has 

the capability to do everything we 

wanted to do. The absorption unit 

has the ability to control an engine with 

high horsepower and high rpm and 

something with lower horsepower and 

low rpm. The absorption unit on a Super 

Flow is a good design that fit our needs.”

All said and done, Hupertz’s dyno 

and room cost around $100,000. Part 

of buying a Super Flow dyno includes 

three days of onsite training. Once your 

dyno is up and functional, they give you 

training to be able to run it correctly.

NVR is on its third dyno. T “With our 

latest dyno we probably have $60,000 

- $70,000 tied up in it,” Nickerson says. 

“Our Super Flow is rated at 2500 hp.”

With each new dyno NVR 

has updated the electronics and 

the computers for repeatability, 

documentation and tracking of the 

motor. “Each dyno lasted us an average 

of 10 years,” he says. “At that point 

they became out of date and inaccurate. 

Once you start not being able to repeat 

the dyno pulls you need to calibrate 

it, and when it gets to the point when 

calibration doesn’t hold the readings, 

you need to replace the dyno.” 

Fortunately, NVR discovered there is a 

market for used dynos and has been able 

to sell its previous ones, usually getting 

half of that money back.

If you’re in the market for a dyno, 

keep in mind that you have options, 

resources and recommendations at 

your disposal to build the dyno that’s 

right for your shop and your budget. 

In the end, the investment will be 

worth the effort. ■
Circle 54 for more information

Top: Ison Racing Engines used a 
perforated metal and Roxul insulation 
to keep noise down in its dyno.
Bottom: NVR Racing Engines used 
a fi lled-block wall to keep noise at a 
minimum.
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A
s we move through our 
51st year of covering this 
industry, the staff of Engine 

Builder recognizes that old adage – 
the more things change, the more 
they stay the same.

What’s changed about this 
industry is, well, pretty much 
everything. What’s stayed the 
same is the dedication and 
hardwork of the professionals 
who keep engines running and 
customers happy.

For more than 30 years, we have 
surveyed the same machine shop/
custom engine rebuilder (CER) 
population to get a snapshot of 
this industry from the experts – 
engine rebuilders. The information 
in this study, we believe is an 
accurate and reliable barometer for 
tracking trends in the production 
of engines, cylinder heads and 
crankshafts, as well as specific 
business data. Other national 
reports back up our basic analysis 
and we thank every one of our 
survey respondents for taking the 
time to contribute to this report.

The data generated for this 
year’s Machine Shop Market 
Profile was collected through 
survey questionnaires sent 
to a random sample of Engine 
Builder subscribers as well as the 
machine shop/custom engine 
rebuilding membership of the 
Engine Builders Association 
(AERA). Our questionnaire, 
sent via the U.S. Mail, email and 
fax, was developed to obtain 
the information contained in 
our profile. In all, we heard 

from more than 230 locations 
that are performing machine 
work and building engines in 
the U.S. Analysis of the data was 
completed by Babcox Market 
Research.

The survey information reflects 
data for production year 2014. As 
in years past, we asked multiple 
questions about readers’ monthly 
production of engine blocks and 
cylinder heads, broken out by 
engine size as well as by gas and 
diesel configurations, crankshafts, 
core sourcing, shop equipment 
ownership and purchasing, and 
total production time spent in 
specific engine building areas. 

In addition, this report includes 
information on the typical shop’s 
financial data, size of shop, 

years in business, equipment 
and employee information and 
customer-base analysis of the 
typical CER. We encourage you 
to use these averages to see 
how your business compares. 
A complete copy of the charts 
used to generate this article is 
available on EngineBuilderMag.com 
or by contacting Babcox Market 
Research at 330-670-1234.

Nationally, the numbers look 
like this: the average machine 
shop produced nearly 24.4 gas 
and diesel engines monthly last 
year, up from 22.4 in 2013. To all 
the naysayers out there, this is the 
continuation of a positive trend – 
it’s the highest number we’ve seen 
in at least seven years – and the 
credit again goes to the smallest 
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member of the family for carrying 
the weight. While declines were 
seen in six-cylinder gasoline engines 
(down an engine per month in 2014), 
four-cylinder gas engine production 
increased 1.3 engines per month (up 
to 7.6 per month from 6.3 per month 
in 2013). Add to that significant 
increases in the number of eight-
cylinder and “other” engines, and 
you see that gas engine production is 
higher than at any time since at least 
2008.

Diesel has stayed strong.  
Increases were again seen across the 
board and the diesel engine segment 
experienced another great year last 
year. Continued growth of four-and 
eight-cylinder engines indicates 
that industrial, commercial and 
agricultural opportunities remain. 
Overall, the number of diesel engines 
held steady at 3.3 engines per month.

The average national monthly 
gas and diesel engine production of 
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Circle 56 for more information

2014 2013 2012 2011

Automotive Gasoline 87.4 96.2 92.3 93.1

Performance 86.7 88.5 84.6 86.2

Industrial Engines 48.7 50.0 46.2 65.5

Automotive Diesel 44.6 61.5 46.2 62.1

Performance Diesel 15.6 23.1 15.4 17.2

Marine Engines 63.2 61.5 61.5 58.6

Motorcycle/Mower/ Other 
Small Engine

37.1 38.5 34.6 37.9

Medium-Duty Diesel 21.5 46.2 53.8 44.8

Heavy-Duty Diesel 39.3 38.5 38.5 27.6

Other Types 12.3 7.7 7.7 10.3

Percentage of Shops that Rebuild 
The Following Catagories
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24.4 units translates to 292 engines 
produced annually. This is up from 
the 269 reported last year. Projected 
onto a universe of 3,000 to 5,000 full-
service machine shops, it’s estimated 
that CERs accounted for between 
879,000 to 1.46 million gas and diesel 
engines built during production year 
2014. Last year, the market range for 
the same size universe was 807,000 
to 1.35 million units. 

If you add in an estimated 450,000 
engines remanufactured annually by 
approximately 30 North American 
production engine remanufacturers 
(PERs), the combined total number 
of engines rebuilt in 2014 by CERs 
and PERs would be approximately 
1.329 million to 1.910 million units. 
This compares to an upper range of 
approximately 1.80 million engines 
produced by PERs and CERs during 
production year 2013. 

At an average retail cost of 
approximately $2,600 per engine, 
we calculate that the total rebuilt/
remanufactured engine market 
generated between $3.46 billion and 
$4.97 billion in rebuilt engine sales 
in 2014. 

We’ve discussed diversity for 
a long time, and in our survey it 
continues to be seen. Our 2014 
numbers show that – as probably 
expected – the bulk of our readers 
(96.2 percent of shops) build 
automotive gasoline engines. The 
remaining categories from there 
are: performance gas – 88.5 percent; 
automotive diesel – 61.5 percent; 
marine engines – 61.5 percent; 
industrial engines – 50 percent; 
medium-duty diesel – 46.2 percent; 
heavy-duty diesel – 38.5 percent; 
performance diesel – 23.1 percent; 
and “other types” – 7.7 percent.

According to our survey 
respondents, the percentage of 
engine rebuilding falling into various 
categories in the typical shop breaks 
down like this: automotive gas – 28.2 
percent; performance – 39.3 percent; 
industrial – 4.9 percent; medium-
duty diesel – 3.2 percent; automotive 
diesel – 2.2 percent; performance 
diesel – 2.5 percent; marine engines  
– 4.1 percent; heavy-duty diesel – 4.4 
percent; motorcycle/mower/other 
small – 6.1 percent; and other types – 

5.1 percent.
Despite its age, the small block 

Chevy 350 continues its stranglehold 
on the industry – though other 
engines in the GM family (without 
question the LS platform) are gaining 
traction. The 350 is ranked as the No. 
1 engine built by 44 percent of our 
respondents, about even with last 

year. However, a GM engine of some 
kind is listed No. 1 by 71 percent 
of our respondents. Fords account 
for 12 percent; Heavy-Duty and 
Commercial engines account for 14 
percent (another increase from last 
year); and “other engines” saw a big 
drop to 2.3 percent. Neither imports 
nor Chryslers were ranked as a No. 1 
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engine, though imports do make up 
a larger percentage of total engines 
rebuilt than has been seen recently. 

Each year we ask survey 
respondents to tell us about their 
engine building business by 
breaking down their operation into 
five specific machining processes 
– production of short blocks, long 
blocks, complete engines, cylinder 
heads (not used on long blocks or 
complete engines) and crankshafts 
(also not used in long blocks or 
complete engines). 

Gas cylinder heads – which for 
years had been an increasingly 
bright spot for the typical shop’s 
production – last year saw a decline 
in monthly production numbers to 
36.9 heads per month in 2013. This 
survey shows that downturn was 
reversed. In 2014, 40 gas heads were 
produced each month and more 
than 11 diesel heads were rebuilt 
per month. Gas cylinder heads 
accounted for about 46 percent of the 
typical shop’s production in 2014, 
down from 48.9 percent. Cylinder 
head work remains the single biggest 
part, but complete engines and heads 
together account for 63 percent of 

the typical rebuilding business – this 
is down slightly from 64 percent 
calculated in 2013.

For diesel engine builders, a 
slight decline was seen in crank and 
block production in 2014, exactly 
the opposite of last year’s report, 
in which short blocks, long blocks 
and complete engine production 
numbers saw a drop. Those numbers 
rebounded slightly this year. 

But while diesel cylinder head 
increases were seen in most sizes, it 
was complete engines that made the 
biggest impact overall. In 2013, shops 
produced an average total of 46.5 
gas and diesel heads per month, but 
in 2014 that number was 51.2 heads 
produced monthly

The national average number of 
gas and diesel crankshafts reground 
monthly by the typical CER climbed 
in 2014, from 20.9 units in 2013 to 
26.7 units in 2014. 

Diesel crank production increased 
in 2014 relative to 2013 as well, 
jumping from 3.3 to 6.5 total units 
per month. Gasoline crankshaft 
regrinding also climbed, from 
just under 18 total units produced 
monthly during 2013 to more than 

20 total units 
produced in 2014. 

Diesel heads 
rebuilt monthly 
increased from 
last year’s 
survey. Total 
diesel cylinder 
head production 
increased from 
9.6 units rebuilt 
monthly in 2013 
to 11.2 units 
in 2014. Six-
cylinder diesel 
head production 
actually 
decreased slightly, 
but all other 
categories saw 
gains.

The percentage 
of cylinder head 
rebuilding that 
is aluminum 
climbed in 
2014, to almost 
56 percent, 

recovering some of last year’s 
aluminum losses. The percentage 
of cylinder head rebuilding that is 
diesel fell about 6 percent over 2013.

Again, diversity reigns in today’s 
shop environment and that means 
shops continue to do an increasing 
amount of various types of engine 
builds and engine machine work in 
a variety of engine markets. CERs 
today are more and more capable 
of doing everything from a single 
cylinder gas or diesel slugger to a 
16-cylinder marine, industrial or off-
road engine to a high performance 
street rod or racing engine. 

Shop owners tell the Engine 
Builder staff that engine technology 
changes mean they  need to work 
hard to keep up with their education 
and their abilities. In many cases, 
equipment can do the work more 
consistently and precisely than 
could be achieved by human hands. 
Modern equipment allows them to 
supply their engine machine work or 
engine builds faster, cheaper and at 
consistent levels.

Some outsiders may question the 
wisdom of replacing equipment that 
seems to be perfectly fine – wouldn’t 
those dollars be better served in the 
owner’s bank account? From CNC 
software designed exclusively for 
the engine building industry to shop 
tooling and equipment built to make 
your job easier and more profitable, 
what those dollars equate to isn’t a 
cost – it’s an investment in training, 
technical resources and relationships 
with suppliers that allows shops to 
become the known experts in their 
fields. Customers seek them out for 
all of these reasons.

On average, shops spent $24,585 
on equipment in 2014, a nice increase 
from the $17,600 that was spent in 
2013. Average value of the typical 
machine shop’s equipment is 
$219,040.

The national average for the 
number of years a shop has been in 
business is 26.6 years – a veritable 
youth movement compared to years’ 
past! This is as young an average as 
we’ve seen lately, helped by a growth 
in the number of shops that have 
been in business 20 years or less. 

Nearly 17 percent of shop owners 
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2014 2013 2012 2011

Gas Engines
4 Cylinder 7.6 6.3 4.0 3.7

6 Cylinder 2.8 3.8 4.2 4.4

8 Cylinder 9.4 8.5 9.4 5.6

Other 1.3 .46 .15 1.4

Total 21.1 19.1 17.8 15.1

Diesel Engines
4 Cylinder 1.0 .81 .80 .57

6 Cylinder 1.3 1.91 1.76 .86

8 Cylinder 1.0 .46 .44 .65

Other 0 .10 .14 .04

Total 3.3 33 3.1 2.5

Total Number of Engines
4 Cylinder 8.6 7.1 4.8 4.3

6 Cylinder 4.1 5.7 5.3 4.7

8 Cylinder 10.4 9.0 9.8 6.3

Other 1.3 .56 .30 1.8

Total 24.4 22.4 20.8 17.7

Average Number of Gas/Diesel Engines
Rebuilt Per Month in 2012
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indicate they have been in business 
10 years or less and another 25 
percent would still not be considered 
“legal” (at least, they couldn’t rent 
a car) because they haven’t even 
turned 20! At the other end of the 
scale, 37 percent of the shops have 
been in operation for more than 
30 years. Declines were seen in the 
oldest engine builder demographic 
and while we support and 
appreciate our veterans’ leadership, 
we prefer to think that we’re seeing 
an example of great succession 
planning. Younger employees are 
taking over successful operations 
and putting their own stamp on 
them.

The average number of total 
company employees is 8.6 and the 
average number of machine shop 
employees is 3.3 per shop. This 
number has actually remained fairly 
consistent for the past several years. 
The average tenure of employees is 
15.6 years.

Other facts from our survey:
• 31.4 percent of shops say they 

have a dedicated shop foreman; 87 
percent of these foremen are also 
working machinists.

• Average hourly labor rate 
(nationally) is $95, an increase of 
$22.50 per hour from a year ago. 
Do we believe that all shops have 
suddenly decided that their time 
really is valuable and they need 
to be paid accordingly? While not 
being naïve, we do feel that shops 
continue to recognize the investment 
in talented employees and top-
notch equipment and customers are 
learning that you really do get what 
you pay for. The average markup 
on hourly shop labor (that is, the 
markup from hourly shop labor rate 
paid to employees compared to the 
hourly rate charged to customers) 
is 150 percent. And for every dollar 
in shop labor billed in 2013, $6.55 in 
shop labor was generated. 

Computers – love ‘em or hate 
‘em – are a necessary part of business 
today, and even this industry is 
finally recognizing that fact. Half of 
respondents (the same percentage 
as last year) say they use a computer 
to manage their shop; thankfully, 
nearly twice as many this year as 

last admit they’re in the process of 
computerizing (over 13 percent); yet 
a still surprising 37 percent of shops 
insist on doing business the old 
fashioned way. 

Shop websites – used in 
absolutely every kind of business to 
great financial success – are found at 
just 44 percent of shop respondents. 
Of those, 42 percent sell directly via 
their website or other online method. 
But sales aren’t the prime motivation 
for web-enabled shops. Nearly 90 
percent of shops with computers or 
other connected devices use supplier 
websites to research or purchase 
product for their business.

It used to be easy to identify 
your competitor – it was the shop 
across the street, around the corner 
or across town. Today? You have to 
think a little broader.

We asked shops to name their 
toughest competitor and here’s what 
they said.

50 percent – the economy in 
general;

16.5 percent – installation of used 
engines;

11.3 percent – customers 
purchasing engines from retail 
outlets, whether PER engines or 
other suppliers;

10.8 percent – better quality OE 

engines;
7.7 percent – low finance rates on 

new or used cars; and
3.1 percent – higher gas prices
Nearly half of our respondents 

say high performance is the most 
profitable segment of their business 
these days. Restoration is next (20.1 
percent), followed by last years 
champion, Heavy-Duty Diesel (11.9 
percent). Industrial (7.7 percent), 
small engine (5.2 percent) marine (4.6 
percent) and diesel automotive (2.6 
percent) round out the field.

Shops say they will continue to 
do what it takes to be strong and 
successful in this business, but that 
doesn’t just mean surviving. More 
than 37 percent of respondents say 
they plan to expand their engine 
rebuilding operation in the next two 
years. This will be accomplished in 
these following ways:

• 34 percent plan to add 
rebuilding equipment;

• 22 percent will expand their 
production area;

• 21 percent will add employees;
• 21 percent will add services. 
For an expanded version of this 

report as well as the charts used to 
formulate this article, visit 
www.EngineBuilderMag.com. ■
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Add Services
20.7%

Add Employee
21.2%

Other
2.7%

Expand Production Area 
21.7%

Add Rebuilding 
Equipment 33.7%

How Will You Expand Your Engine Rebuilding Operations?
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Micrometers

A
s I look at measuring I always 

try to identify what it is that 

I am measuring. Speaking 

from personal experience, after 37 

years of measuring, even though we 

master micrometers, we still make 

mistakes. What I want to deal with has 

opened my mind to new advances in 

technology.   Engine dyno measuring, 

chassis dyno measuring and flow 

bench measuring are all fine and well 

as we use them as measuring tools. 

But what I think of as the big darn deal 

in measuring is cylinder finish.

Several years ago we purchased 

a profilometer to measure cylinder 

finish; I am not referring to RA but to 

the values of measuring RPK, RK, and 

RVK. We have learned so much on 

cylinder finish since I began teaching 

with the pro-filo. In pre pro-filo days 

it was always course stones, medium 

stones, fine stones and then brush, 

always finish with the brush. But 

today, we do not even use the fine 

stones. The debate I have with my 

students is how much pressure do 

we use on stones or diamonds and 

how much do we leave to remove 

with the medium grit stones and what 

pressure is used when we finish with 

the diamonds. Each block is a new 

learning experience for my students 

as they measure the RK values and we 

talk about why it did what it did and 

how can we correct or change it in the 

future.

The ring manufactures are the 

ones leading us as an industry down 

this path, as rings get lighter, pre 

lapped, less tension and thinner we 

need to reevaluate the way we have 

always done things. Not being able 

to measure is honing blind; I am not 

talking to what size and how much 

clearance. As a college training the 

next generation of engine machinists, 

the investment of the profilometer 

changed everything in the cylinder 

honing process for the better. For 

my students everything is a new 

experience and learning happens all 

the time.

As we look at RK values we look at 

all three – the peaks, the valleys, and 

the average or mean.  If our “V” is too 

high we will use oil and the ring pack 

will not be able to remove the volume 

of oil from the cylinder wall. If the “P” 

is too low the ring pack will not seal 

because there are not enough peaks 

to hold the oil, and ring life will be 

affected.  

I do not want to go into different 

BY PAUL NELSON
NORTHWEST TECHNICAL COLLEGE
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Back to school: classes such as those 
in Northwest Technical College’s High 
Performance Engine Machiining program 
are teaching tomorrow’s engine builders 
today’s best practices.
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RK values in dealing with turbo or 

blown and different fuels. All this 

changes the RK values. We can get the 

correct RK values when honing either 

with diamonds or with stones. The 

tricky part comes with the different kind 

of cast-iron we are dealing with. New 

blocks are being made harder, but the 

old, gray cast-iron is still out there and 

we need to be flexible to meet the needs 

of the different metals and applications 

of the ring manufactures. 

So as our industry moves forward, 

expecting more power out of smaller 

engines, we must always know what the 

ring manufacture wants the cylinder to 

be finished to, and measuring RK values 

is what tells us how we are doing. We 

cannot be ignorant and think the way we 

have been doing it for years will work 

today. We need to rethink what power 

we are willing to give up if we do not 

change.   

For the normal block that we are 

honing with stones or diamonds, we 

leave .004 to .005 to hone out. The debate 

we have all the time is what pressure 

we should use with the course and how 

much do we leave to take out with the 

medium stones to get to our desired 

finish? What has been working for most 

applications is to use 40 percent motor 

load with the course and 20 to 30 percent 

with the medium. Did I say we always 

BRUSH the cylinders? We do no more 

than 10 strokes with 20 percent motor 

load. If using a hand drill you will need 

to do more due to lack of pressure.  

When we measure the RK values 

with the profilometer we can talk about 

what the numbers are telling us. The 

numbers are not set in stone they are 

just guides to let us know if we are in 

the right ballpark and not in a state of 

confusion, measure is the key. 

As technology advances we need to 

keep on top of what are the machining 

processes that need to change to stay 

current. Do you remember when we 

would leave the cylinder course and let 

the rings break into the cylinder? Those 

days are gone and as the next change 

happens you can count on the fact that 

measuring will be involved somehow in 

one form or another. It is always critical 

to measure your finished product. 

So as I wrap up with measuring I 

want to say cylinder roundness and 

size are just as critical as the RK values, 

if you are not using torque plates for 

performance applications you should be, 

and when I have students dyno test their 

engines to see how they hold up they 

always learn more all the time.

I share with my students that they 

will learn more in the first two months 

of real world work in the field than they 

did the last two years at college. We are 

teaching them to have confidence in 

themselves and that the only correct way 

to do things is the way their boss tells 

them how to do it, but you bosses out 

there need to keep an open mind to new 

technology and the new processes the 

future of our industry is bringing to the 

table. What is next, we will have to wait 

and see. ■
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Paint By 
Numbers
The Big Picture of This Industry is 
Seen in the Details

T
rue confession time: math has 

never been my strong suit. 

Despite the very determined 

efforts of some very dedicated 

teachers, throughout most of my 

formative years, when many of my 

fellow students showed real promise 

with numbers, I was usually looking 

to tell a story.

This month it looks like I have the 

last laugh, because the numbers ARE 

the story.

For the past several decades, Engine 
Builder magazine and Babcox Market 

Research have surveyed our readers 

to develop the annual industry study 

known as the Machine Shop Market 

Profile. You’ll find this year’s synopsis 

beginning on page 55 of this issue, 

with more information available on 

our website at EngineBuilderMag.

com.

The report is jammed with charts, 

statistics and other analysis of 

responses from hundreds of Engine 
Builder readers and AERA members. 

We purposely look at last year’s 

end-of-year numbers because it 

really allows you, the respondents, 

to step back from the moment and be 

objective. I’ll be honest - the questions 

we ask in the survey don’t require 

simple yes on no or even fill-in-the-

blank answers... we ask respondents 

to give us detailed information about 

their business, their employees and 

their customers. All of those numbers 

(there we go again) are then crunched 

and analyzed to determine the 

“typical” response.

I’ve said it before and I’ll say it 

again - there’s really nothing typical 

about the typical engine builder. 

Diversity is vital and the ability to 

shift in regard to local needs has 

proved time and again to be the key to 

business strength and survival.

Let’s look at a few points that 

didn’t make it into this year’s survey 

recap in the magazine. 

The typical shop has about nine 

employees, three of which are machine 

shop operators. While the number of 

employees per shop is seen to have 

increased by two relative to last year’s 

report, the number of people running 

machines has decreased by slightly 

more than half a person. This likely is 

the result of new CNC and automated 

equipment that allows operators to 

perform multiple jobs simultaneously, 

and even set up a project and walk 

away.

The average machine shop 

employee has worked with you 

for almost 16 years. This is directly 

attributable to the fact that you’re a 

generous bunch. The average hourly 

wage for core disassembly personnel 

($11.32), counterman/salespeople 

($12.80), newly hired machine 

operators ($12.59) and experienced 

machine operators ($24.50) all 

increased in 2014 over 2013. In 

addition, the benefits packages have 

become much more generous as well. 

From paid vacations to work closes 

to hand tools to pension plans and 

multiple bonuses through the year, 

the number of shops offering benefits 

has increased. Medical benefits have 

increased as well, but that may be 

more a case of Federal mandate than 

simple generosity.

With both cylinder heads and 

complete engines, shops are using far 

fewer customer-supplied cores than 

in years past, while salvage yards and 

new castings are becoming a more 

reliable source of cores. 

What percentage of your engine 

cores comes from:

Customer Cores: 2013 - 78% 2014 - 70%
Salvage Yards: 2013 -12%  2014 - 16%
New Castings: 2013 - 7%  2014 - 11%
Core Suppliers: 2013 - 3%  2014 - 3%

What percentage of your cylinder 
head cores comes from:
Customer Cores: 2013 - 78% 2014 - 60%
Salvage Yards: 2013 -9%  2014 - 17%
New Castings: 2013 - 11%  2014 - 20%
Core Suppliers: 2013 - 2%  2014 - 4%

By all measures, this is a hands-

on industry, and shop owners are 

typically working IN their shops 

while working ON their shop. You’ve 

told us in the past that you have little 

time for wasting and you prefer to 

get things done. And while many 

business experts would suggest that 

time away (at industry events or trade 

shows, for example) can be beneficial 

to your continued growth, about 62 

percent of our respondents say they 

haven’t attended a trade show in past 

12 months. If you’re in that group, we 

hope you use the resources found in 

Engine Builder (including supporting 

our advertising partners for buying 

parts and equipment) and view us as 

a “virtual trade show” that comes to 

your shop each month.

If you’re in the 38 percent who do 

travel for business, I encourage you 

to stop by our booth at the next one 

and tell us your story. After all, the 

numbers show the big picture - one-

on-one fills in the detail. ■

DOUG KAUFMAN 
PUBLISHER/EDITOR
DKAUFMAN@BABCOX.COM
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