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Where’s My Barn Find? 
The barn-find concept is every 
gearhead’s fantasy, right? The 
idea of swinging open a creaky, 
wooden door to your dream 
car, pristine, dust-covered, and 
un-driven is the stuff of legend. 
In this issue of HOT ROD, we’ve 
resolutely proved that your 
dream cars are still out there, 
hiding amongst the weeds and 
abandoned structures. But for 
us non-lottery-winning folk, not 
every find is quite as sumptu-
ous—or barn-derived. I’ve found 
lots and lots of cars in obscure 
places, and they all suck. 

My first group of rusting relics 
was on a hill in Brea, California. 
A friend lived in a remote region 
of Carbon Canyon called Sleepy 
Hollow, and as teenagers, that 
was uncharted territory ripe for 
hiking and exploring. Parental 
advisory to the wind, we spent 
weekends climbing unexplored 
hills and combing seldom-
trodden trails just to see what 
was out there.

From a hilltop spot, perfect 
for camping, we spotted a group 
of long-abandoned and bullet-
riddled cars and swooped in for 
closer examination. I could just 
make out the first as a Chrysler, 

and dreams of big-block Mopar 
goodness and schemes of how 
I might be able to sneak the 
cantankerous car parts down the 
rough terrain floated through 
my head. A crackling, buzz-
ing sound brought me back to 
reality. 

There was a transformer in 
the distance—a likely source. 
But, no, it was bees. Not the 
low-deck Mopar kind of B, but 
the make-honey-and-sting-
trespassing-kids kind. Whatever 
stories these cars had to tell were 
irrelevant to the landowner who 
chose to use the spot as a prime 
location for his honey-harvest-
ing operation. We couldn’t get 
close enough during the day for 
a positive automotive identifica-
tion, so we thought to return at 
night to scope out the pack. Fun 
fact: Bees don’t exactly turn-in 
early. Stinging welts aplenty, we 
headed home. 

I’ve never returned to the site 
to reinvestigate the cars. That 
lesson has been well learned. 
But I’ll still peek inside every 
barn, warehouse, or shipping 
container in case my dream find 
is hiding inside.

hHOTROD.COM/Evan-Perkins

CONNECT WITH US: HOTROD@HOTROD.COM

IN MY 
OPINION

More Tech
As we 
continue to 
bolster HOT 
ROD’s hands-
on stories, 
let us know 
what topics 
you want to 
read about 
by sending 
an email to 
HOTROD@
enthusiast 
network.com.

Happy  

Birthday, Pup
My shop dog, 
Isky, just 
turned four. 
She’s been 
my co-pilot 
on so many 
late-night 
engine builds, 
parts runs, 
and camping 
trips. 

Sleep Tight
I’m a big fan 
of sleeper cars 
and engines. 
It’s amazing 
how easily 
some clever, 
aesthetic 
trickery can 
hide horse-
power. 

Cheap  

Blower Fun
You can find 
an Eaton M90 
supercharger 
for less than 
$100 at most 
junkyards—
even cheaper 
on half-off 
days! That 
could make 
for some 
budget-boost 
fun. 

STARTING LINE

hHOTROD.COM/Thom-Taylor

Chevy has 
killed the SS 
sedan, probably 
the last American 
V8 sedan with a 
six-speed manual 
ever made. While 
I always thought 
they were over-
priced, they’re 
discounted 20 
percent right 
now. I guess the 
overpriced excuse 
no longer applies, 
so I need to either 
buy one or regret 
it forever.

hHOTROD.COM/Phillip Thomas

Who would have 
thought we’d see 
the day where 
Chevrolet and 
Ford would have 
a supercar war? 
With the Ford GT 
hitting the streets 
this year and GM’s 
mid-engine Cor-
vette prototypes 
out fervently test-
ing, it might just 
happen. Which 
one would be 
your poster dream 
car?

We went to lunch 
with SRT engi-
neer Jim Wilder 
and tried to pry 
details about 
the new Demon. 
He wouldn’t 
give us anything 
concrete, but he 
did mention the 
Hellcat he drove 
on Drag Weekend 
n 2015 was used 

to develop the 
Demon. Hiding in 
plain sight.

h O O CO /Brandan-Gillogly
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hHOTROD.COM/B

Turbos On The Brain
The May 2017 issue (left) of HOT ROD pro-
claimed Denny Turczich’s X-Box as a 1,300hp, 
twin-turbo machine with A/C on the cover. 
Well, that was goofed—and in a major way. 
Anything between the front and back cover of 
this magazine is effectively my fault, and the 
car is not, and I repeat NOT, boosted by a pair of 
snails. It is, in fact, un-naturally aspirated by a 
massive ProCharger F2. 

Put a  

Ring on It
Last month 
we compared 
5⁄64-inch and 
1.2mm ring-
sets (left) on 
the engine 
dyno to see 
what sort 
of power-
thinner rings 
are worth. It 
was a ton of 
work, but we 
found some 
surprising 
answers. 
Make sure 
to check out 
next month’s 
tech story.
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WHERE IT ALL BEGAN

Pat Minick and the Chi-Town Hustler

With the passing of driver Pat Minick of the 
popular “Chi-Town Hustler” team of Far-
konas, Coil, and Minick, we’re reminded of 
everything that made Funny Cars so exciting 
wrapped up in one single car. In the 1960s 
and 1970s, a small crew like Chi-Town could 
make a living barnstorming from match 
race to match race with appearance money 
and winnings from several races a week. 
The downside was those dragstrips were 

mostly light years from the conditions found 
at facilities hosting national events, so crap 
tracks with dark, short shutdowns, dips, and 
sketchy surfaces were Chi-Town’s bread and 
butter. Minick did yeoman’s work by deftly 
hammering the wild Charger to a 90-percent 
win rate.

The car was built by John Farkonas and 
featured a unique left-hand seating posi-
tion, with the engine offset to the right at 

a time when the prototypical chassis was 
the Logghe Bros. style of center seat and 
engine. Austin Coil, the wizard behind 
John Force’s later Funny Car domina-
tion, fine-tuned the Charger to victory. 
Besides their match-race mastery, there 
are two hallmarks attributed to the Chi-
Town: Minick’s long, smoky, bat-outta-hell 
burnouts and the now-standard between-
rounds engine teardown. The first was for 



show, while the frantic teardowns were a 
result of Minick’s pushing the engine to 
its limits—and sometimes a little more.

This shot was taken at Orange County 
International Raceway in Irvine, Califor-
nia, for their year-end, wildly successful 
1969 Manufacturers Funny Car Champi-
onships, one of those 64 Funny Car deals 
that also helped propel the Funny Car 
onslaught.   hHOTROD.COM/Thom-Taylor

There’s always time for a shine.

Mothers® All-New Speed™ Line
Short on time? Get up to speed with Mothers®

all-new Speed™ Line, a collection of car care 
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results faster and more effi ciently than the 
competition. Because when the lights go down, 
there’s no time to mess around.
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mothers.com · detailguide.com
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Chris “Doc” Smith built his own 
gasoline-injected flamethrower for 
the exhaust with the fuel contained 
in a fake NOS nitrous bottle, which is 
injected into the tailpipe and lit by a 
small propane BBQ igniter. 

The body is a cut-down 
wheelbarrow and the seat is a 
chopped-up, re-covered banquet 
chair.

This Steam Whistle beer-tap 
handle actuates a complete 1988 
Yamaha XV250 Virago hydraulic disc 
brake on the Weasel’s rear axle. 

The L100 clone—a 26ci, 
mechanically injected, single-
cylinder diesel engine—produces 
about 10 hp at 3,600 rpm, though 
Doc raised the governor to about 
4,000 rpm. Future plans may 
include an IHI RH31 turbocharger.
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RODDIN’ @ RANDOM

Hot Rod Anything!

If you’ve hopped up anything that’s not a car, let’s see it! Hot leaf blower? Bitchin’ gas grill?  

Customized kitchen cabinets? Anything goes. Email pics and details: HOTROD@HotRod.com.DO YOU HOT ROD EVERYTHING?

The Diesel Weasel Mow-Kart!
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MOW-KART SPECS
ENGINE Air-cooled, 26.5ci Yanmar L100 clone

TRANSMISSION Comet go-kart CVT (4:1 reduction)

POWER 10 hp at 3,600 rpm

TOP SPEED 50 mph

WEIGHT 334 pounds

TRACK WIDTH FRONT 42 inches

TRACK WIDTH REAR 44 inches

WHEELBASE 48.5 inches

GROUND CLEARANCE 1.5 inches (under the L100)

The grille and hood are original 
to the Viking mower, and so is the 
patina. A trailer leaf spring was 
split, with one leaf acting as a mock 
transverse leaf spring and the other 
acting as the front bumper.

We’re not sure where the recent kink for diesel swaps has come from, 
other than maybe an abundant number of Dodges finally retiring 
from under their Cummins turbodiesels and ending up in junkyards 
and Craigslist ads. Nowadays you’ll see a swapped coal-burner under 
the hood of everything from custom tow rigs, to drag cars, and even 
hot rods. 

Of course, lawn mowers and go-karts aren’t immune to the trends 
of their giant automotive siblings, so we have Canadian Chris “Doc” 
Smith’s Diesel Weasel, a diesel-swapped, rat-rodded 1960s Viking 
mini-mower. 

The stock body and frame were used, with a custom, solidly fixed 
drop axle up front that reuses the original kingpin knuckles with 
improved high-speed geometry, correcting the Ackerman, camber, 
and caster. To keep with the rat-rod inspiration, Doc mocked a 
transversely sprung, radius-rod suspension. “In the true spirit of clas-
sic hot rods, they all had that transverse buggy spring in the front, 
and I knew early on I had to have something like that,” Doc said. The 
eyelets of the trailer spring house LED marker lamps and 100-year-
old iron nails make up the Diesel Weasel’s teeth. In the rear, a pair of 
pillow-block bearings and a 1-inch go-kart drive axle were installed 
on the original frame. 

This sorted the stance problem, but the whole project was predi-
cated on the 10hp Yanmar L100 clone, Doc’s $500 Craigslist snag. 
With the Comet go-kart CVT maxed out at its 1:1 high-range, the 
final drive is 4:1 with a 10-tooth engine sprocket combined with a 
40-tooth axle sprocket. Top speed is around 50 mph, with the Diesel 
Weasel rolling just a tiny amount of coal from its straight pipe—or 
flames, depending on which switch is flipped on the dash. 

If this looks like a bunch of fun, that’s because it is. Unloved and 
abandoned riding mowers make great budget foundations for all 
sorts of shenanigans, and the Diesel Weasel was built for the All Ter-
rain Lawn Tractor Forum build-off, which is also where you can find 
Doc’s build thread, and be sure to check out Sprocket’s Garage on 
YouTube, where you can find all of the build videos!

hHOTROD.COM/Phillip-Thomas

David Cooke // Los Angeles, CA
This “Dirty South Stock Car,” as its owner calls it, is 

the “cherry on top of his American dream.” A London 

transplant, David Cooke moved to L.A. 30 years ago.

Brian Pietz // Exeter, NH
Brian built this 1964 AMC Rambler with a 360ci AMC Jav-

elin motor, while a Hurst ratchet shifter commands shifts 

from the transmission he sourced from a Chrysler 300.

Readers’ 
Projects
Want to share your car with the 
whole world? Send photos and 
info to HOTROD@HotRod.com.

I love the idea of a rat rod, 
but it’s brutally impossible to  
try getting one legal in Canada—
it happens, but you kinda got 
to run through some legal 
loopholes and cheat a little.  
I realize that a fullsize rat rod 
is not in the cards for me right 
now, but there’s nothing that 
says I can’t build a small-scale 
one!”— Chris “Doc” Smith
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RODDIN’ @ RANDOM

Take 5 With  

ROY  

BRIZIO
In a Rolling Stone article a few 
years ago, seminal guitar player 
Jeff Beck said he almost quit 
playing guitar to go to work 
building hot rods at Roy Brizio’s 
South San Francisco shop. There 
is almost a cult to the building 
of cars from Roy Brizio Street 
Rods. Roy’s been one of the most 
prolific builders of hot rods ever. 
In the 40 years he has been in the 
building business, he’s become 
the king of the 1932 Ford, but he’s 
built a lot more than just Deuces. 
His upbringing with father, 
Andy, a central figure in the 
Bay Area’s drag-racing culture, 
gave young Roy ample time and 
plenty of examples to educate 
him in the intricacies of building 
cars from scratch. With Fremont 
Drag Strip being where nostalgia 
drag racing came to be in the 
early 1980s, it was a perfect time 
to be Roy and to be building cars 
in close proximity to the action, 
which accelerated his promi-
nence and building chops. Since 
then his output of hot rods has 
increased, no doubt aided from 
the publicity around building 
multiple cars for the likes of Eric 
Clapton and Neil Young, and he’s 
had the distinction of winning 
the Grand National Roadster 
Show twice. We wanted to find 
out what the magic was and what 
it takes to build hot rods for so 
long, for so many, with such a 
flourish to each one built.

hHOTROD.COM/Thom-Taylor

HRM] Did you think you would be 

building cars this long?

RB] I didn’t think I could last this long. 

I really thought that since all of my 

friends were going to college and get-

ting real jobs that if I could just do this 

for five years, then I’d go get a real job. 

But I never would have dreamed I’d be 

doing this when I was 60.

HRM] What’s a real job?

RB] One that normal people have. 

I’ve never been normal. I grew up in an 

abnormal family. We didn’t do what 

other people did—we went on road 

trips in hot rods and spent weekends 

at swap meets, car shows, and drag 

races. It was all good and fun, and I 

was a lucky kid to get to do that stuff 

and am happy I was interested in what 

my dad was doing. My dad never had 

to make me do this stuff. I enjoyed 

doing it and enjoyed his friends, and 

they spoiled me and stuck me in their 

Top Fuel dragsters. I’d go to car shows 

and sit in Ed Roth’s hot rods and 

George Barris’s cars. I guess because 

I was a kid that liked cars they took a 

liking to me.

HRM] What did you think you 

wanted to do for a living as a kid?

RB] I wanted to be a Top Fuel driver. 

Most of my early childhood was at 

the drag races because my dad was 

the starter at Half Moon Bay Dragstrip 

and he was really good friends with 

Jim McLennan, who owned Champion 

Speed Shop. He always had a dragster, 

and we were always around drag 

racing. He and Ted Gotelli had a Top 

Fuel dragster, so on the weekends we 

always went to the drag races—every 

Sunday was either Fremont or Half 

Moon Bay for probably 8 to 10 years of 

my life. I thought I wanted to be Don 

Garlits, Prudhomme, Ivo, all of those 

guys. Then I got older and got a chance 

Th
om

 T
ay
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to really sit in a nostalgia dragster. 

When Prufer and Burnett started 

nostalgia drag racing, we got involved 

in it and we built the Champion Speed 

Shop replica dragster, and old friend 

Louie Poole had an old dragster we 

ran, and it scared the hell out of me. 

Once I got strapped in and the engine 

fired up and I couldn’t see around the 

blower, I knew right then that it was 

not for me. I was never going to be a 

dragster guy, but it sounded cool.

HRM] How many employees do 

you have now?

RB] We have 10 employees now, and 

me makes 11. We’ve had as many as 

15, but 10 seems to work well for us 

right now.

HRM] How many cars are in your 

shop right now?

RB] We always have at least 20 

projects going—always. I’m sure that 

someday that number will go down, 

but we’ve had at least 20 for over 20 

years.

HRM] How many cars have come 

out of you shop over the years?

RB] I’d say 300, but I say that every 

year, so I don’t know. We are averag-

ing 10 cars a year, and we have been 

doing that for a long time. September 

2017 will be my 40th anniversary in 

business. Those early years we weren’t 

cranking out as many cars, but the last 

20 years we have been on a roll. Over 

200 cars in the last 20 years for sure. 

HRM] What’s the secret to being in 

the business of building hot rods 

for 40 years?

RB] Me loving what I do, but also 

being blessed with a lot of great 

people that give me the opportunity to 

service them. Also a lot of our custom-

ers are repeat customers. I’ve done 
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10 cars for the Edelbrocks, and we’re 

doing the 11th car for Eric Clapton. 

We’ve done 10 for John Mumford, too. 

I always take care of the customers, 

not because I think they’ll be coming 

back, but just to make sure they are 

taken care of for the one I do for them. 

Our philosophy for building cars has 

helped—I never want to go too far out. 

I have a niche market for building the 

kind of cars these people want. It looks 

good, sits right, and you can get in it 

and drive it. For me, this is what works. 

I didn’t plan on it happening that way, 

but that’s how it has worked. I’m not 

the guy to do a Ridler car or go after 

the Roadster Show every year. We’re 

the guys you come to if you want a hot 

rod you can get in and drive and still 

put on the floor of the Grand National 

Roadster Show [GNRS] and be proud 

of. We won the GNRS twice, and the 

first time was back when I thought it 

was important for me to do and it was 

a dream for me to win. We didn’t win 

the first time. We came to the show 

and we didn’t deserve to win. We lost 

in 1986 to Don Thelan. We redid the 

car and came back in 1987, and I think 

we deserved to win. We tried a couple 

more times over the years. These 

customers wanted to, but I told them 

I’d do the cars if they promised they 

wouldn’t have a problem if they lost. If 

they had a problem with losing, then 

I was not their guy. We did it for some 

nice people and didn’t win, but we did 

win with John Mumford’s track road-

ster in 2013. That was a lot of fun, and 

I was really proud of the guys involved 

in that build. Steve Davis had so much 

to do with it—that was his project we 

took over 25 years later and got to fin-

ish. I was so happy the car finally got 

done and that Steve was such a big 

part of it.

HRM] Why do you attract the  

Eric Claptons, Jeff Becks, and  

Neil Youngs?

RB] Well, Jeff has been a family friend 

for a long time. He came into my dad’s 

shop and bought a T-bucket chassis 

in 1972, took it home, and then we lost 

contact with him. When I opened my 

shop in 1977, he reappeared again and 

we became really dear friends and I still 

do stuff for him. I just built him another 

RB] We did that 1937 Cord last year 

that HOT ROD did a story about, and 

it was probably the most difficult car 

we’ve done. The owner was a cus-

tomer of ours; we had built two other 

cars for him. He asked me to do the car 

for him. He was adamant about hav-

ing a front-wheel-drive, independent-

suspension 1937 Cord like they all were, 

but with a late-model drivetrain. It 

was such a huge project and I was so 

busy at the time I told him I couldn’t 

do it. He was OK with that and took it 

to another shop. There was a problem 

and it never got finished. We stayed 

in touch, and when I asked him once 

how the Cord was going, he told me he 

stopped the project. Then he asked me 

if I would again do it for him. I told him 

I’d get the car back for him and think 

about it. It sat in my container for a 

year. Finally, I went to one of my guys 

and told him it would be overwhelm-

ing for me to run the shop and do this 

car, but if he would head the project 

we’ll do it. He was excited about it, 

and the owner was excited, but it was 

a huge project and it took us over two 

years to do it.

HRM] How about Neil Young’s 

electric 1958 Lincoln, the  

“LinkVolt”?

RB] Yeah, that was big, but we were 

not involved in the electronics, which 

was done at AVL in L.A. They do work 

for the OEs. The electronics were out 

of our deal, but yes, this was a big 

project because it’s hard to see the 

end. When a guy comes in and says 

he wants a 1932 Ford roadster, I know 

the end will be a year from now. We 

schedule it like we do with each car; 

we do the chassis and it goes off to 

the body shop, and when it comes 

back, we reassemble it and then it is 

off to Sid Chavers for upholstery, and 

that’s what we do every day. They are 

all done on a schedule—all scheduled 

a year in advance. I make all of my 

upholstery dates with Sid in November 

for the following year. I know what I’m 

building this year, and that’s how we 

get cars done. When somebody asks 

me how I get these cars done and how 

I get shops to work for me, I tell them 

I pay them, I don’t grind, we all work 

together. I’m fortunate to have some 

FIVE 
THINGS 
ABOUT ROY 
BRIZIO

His shop,  
Roy Brizio  
Street Rods, is 
celebrating its 
40th anniver-
sary this year.

He’s the only 
boy in a family 
of six children.

His father, Andy, 
was the starter 
at Half Moon 
Bay Drag Strip in 
the 1950s.

The Jeff Beck 
song “Roy’s Toy” 
is a tribute to 
his friend, Roy 
Brizio.

Roy’s shop has 
built more than 
300 hot rods 
over the 40 
years he’s been 
in business.
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“We were as normal as you could be if you grew 
up around a dragstrip and a hot rod shop.”

1932 chassis. Eric Clapton came along 

through Jimmy Vaughn, who I have 

been a friend with for years, and he was 

a friend with Eric and so Eric…

HRM] But this is how it happened; 

I want to know why it happens?

RB] Eric didn’t know who I was. He 

came to me because he trusted Jimmy.

HRM] But Jimmy has never had 

you build a car for him.

RB] No, but we’ve been dear friends, 

and once we started building them for 

Eric, he felt comfortable with me and 

so it continues. Now Neil Young, that 

was different yet. I was always a fan of 

his, and my sister and I always listened 

to his music, and she told me some day 

he was going to come into my shop. 

I told her he never would because he 

doesn’t like hot rods. He’s into original 

cars. Then one day he broke down 

about two blocks from my shop. He 

was doing a video just down the street, 

and when his car broke down they told 

him there was an old car shop on the 

corner. He just walked into my shop 

with his 1957 Cadillac, and that’s how it 

started. He had no clue who I was. He’d 

never heard of me and didn’t know 

anything about me. That was nine 

years ago. We service and take care of 

cars for him and he’s become a good 

friend, too. When I called my sister 

and said she wouldn’t believe who 

walked into my shop, she said, “Neil 

Young!” Deb said, “I told you he would 

some day.” 

HRM] If you weren’t building cars, 

what would you be doing?

RB] I’d be begging for a job at HOT 

ROD Magazine, but I can’t read or 

write. Honestly, I don’t think I had a 

chance to do anything other than cars 

because they were there, so I never 

thought of doing anything else. I grew 

up working in a speed shop—Andy’s 

Instant Ts and then Champion Speed 

Shop—so when I say I don’t think we 

were ever normal, we were as normal 

as you could be if you grew up around 

a dragstrip and a hot rod shop. 

HRM] What’s been the most  

difficult project to come out of 

your shop?





great body and paint guys to work with; I’ve got a 

great upholsterer that comes through for me all of 

the time, but we are on a schedule. They know when 

they are getting a car, and they do them in the time 

allotted. We’ve got that formula down, and that’s 

how we get them done. 

HRM] What about a car that looks great when 

you get it and then you strip it and it’s junk?

RB] When we get a car that’s a Brookville body, we 

know what we are getting, but if it’s a car that we are 

not sure about, then it’s not on a schedule. As it gets 

closer and I can see what it will take to make it right, 

then I will schedule it and it goes into our normal 

scheduling procedure. We strip the original cars early 

enough that we know where we will be, even if they 

are a lot worse than we expected.

HRM] Who did you learn the most from  

professionally?

RB] I was a lucky kid growing up in my dad’s shop 

and picking up stuff from the guys in his shop. Denny 

Craig taught me how to TIG-weld at my dad’s shop. 

Partly, I was a pain in the ass because I was asking a 

lot of questions, so they either loved me or hated me, 

depending if I was a pain in the ass or not. Lil’ John 

Buttera was a huge influence in later years and Pete 

Chapouris helped with business stuff when I would 

call him. We did a lot of stuff with Pete and Jake’s 

parts, and still do to this day. I’d go to Dick Magoo and 

Boyd Coddington, and they would tell me anything 

because we always got along. I think that Magoo 

built some of the greatest hot rods ever, and now 

that I look back at all of the cars he built, I don’t know 

if he always got credit enough for some of the cool 

stuff he did. He had a great eye. Those Model A road-

sters he did that he dropped the hoods on and the 

first 1932 Ford he built that I really liked, I’d look at it 

and couldn’t figure out why it looked so good. Then I 

found he lowered the hood line, and I borrowed that 

from then on. I learned to detail my cars from him, 

too. I’d detail my engines with a spray can or brushing 

them, and then I looked at Magoo’s engines and the 

detail. He’d paint the fins on the valve covers, and like 

the oil pressure sensor—he’d detail those things. He 

detailed cars so nice, and I knew I needed to make my 

cars look nicer. I’d never steal from them, but I’d ask 

questions and they would share with me. I used to 

spend summers at Dan Woods’ shop in Paramount 

[California] and he taught me how to arc-weld—he 

didn’t have a TIG-welder, that’s all that he had. This 

is back when Jake Jacobs and Dan were partners. 

Grinding things and cutting out parts, that’s what I 

did. I used to sit in Lil’ John’s garage and just watch 

him work, and I was so proud to show him stuff I had 

done, and you didn’t get very many “atta-boys” from 

John. When I wanted him to see my cars he’d ask, 

“Did you do the best that you can,” and then I would 

question myself. He’d always say to do the best 

that you can and keep doing it. He looked at things 

differently than everybody else, and he took hot 

rodding to a different level. Whether you went the 

billet route or not, everybody stepped up their game 

and made their cars nicer because of him. No more 
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square edges—they rounded edges off and finessed 

their cars to be nicer. There was more than one guy, 

but John, Magoo, and Pete Chapouris were probably 

the three guys I looked at the most. Pete for simplic-

ity for sure, and that’s how I wanted my cars to be 

so you could work on them if you broke down—not 

too sophisticated because, to this day, I want my 

customers to drive their cars. And hopefully if there is 

a problem they can fix it or at least get it fixed on the 

road, instead of having to ship it home in a container 

because it was too exotic for anyone to fix.

HRM] What do you recommend to a  

young builder thinking about building  

cars professionally?

RB] If you have your heart set on it and you’re still 

young enough, then do what makes you feel good. 

You’re young enough that if it doesn’t work out 

you can still get a real job. I look at Billy Ganahl, he 

started at my shop sweeping the floors, and he’s 

become one of the most talented guys doing this 

today. He learned from my guys. I used to tell him 

to pay attention to what we are all doing. You don’t 

have to agree with what we are doing, but learn 

from these guys. I told him not to go into it thinking 

he knew how to do everything. Go in thinking you 

love what you are doing and you don’t know how 

to do anything and you want to learn from them, 

because all of my guys would show him anything he 

wanted to know, but if you tell them you know it all, 

they won’t show you shit. So if you’re a young guy, 

if you show your enthusiasm, you can go to any of 

the builders today and ask them for advice and they 

will tell you to call them, email them, or come back 

tomorrow when the show’s more quiet and I’ll talk 

with you. I believe all of the builders out there want 

to see this continue on and want to help young guys. 

HOT ROD has gone through many things that have 

kept people interested, and hot rodding will always 

be hot rodding because it doesn’t matter what you’re 

hot rodding—if you’re modifying it, you’re hot rodding 

it. There’s times I’ve looked at a car and thought it 

wasn’t a hot rod, but if it’s modified, then it’s a hot 

rod to the guy that built it. If it’s a Toyota and the guy 

wants to change the wheels and lower it and put a 

turbo on it, then it’s a hot rod. What they’re doing 

with fuel injection and electronics today, the cars are 

going faster than they’ve ever gone. If you’re a hard 

worker and can show your employer you are, then 

you’ll always have a job somewhere building cars. 

Go for it.
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20 YEARS AGO
June 1997 (140 pages, $3.50): Our eternal struggle to balance the 
new with the old was exemplified by cover subjects spanning ages 
17 to 68 and by story topics ranging from reprogramming factory 
computers to celebrating the AA/Fuel Altered diehards that capti-
vated Gray Baskerville at NHRA’s third California Hot Rod Reunion. 
Our prolific “Ol’ Dad” also showed assembly of Boyd Coddington’s 
groundbreaking Dial-A-Rod, a traditional A/V8 highboy built 
entirely from aftermarket parts, and took us along on Dale Arm-
strong’s guided tour of the 6,000hp bullet that powered boss Kenny 
Bernstein to a 4.59-second, 318.69-mph quarter-mile. 

40 YEARS AGO
June 1977 (156 pages, $1.25): Right up front, Editor John Dianna’s 
unfounded conviction that hot rodding’s Next Big Thing would be small 
cars mimicking the International Motors Sports Association’s flared, 
winged road racers was evident on this cover and in the Ford Fiesta 
photo accompanying his column. Carroll Shelby fans were treated to a 
history of Shel’s first 15 years of car building and a rod test of a restored 
1966 427 Cobra about which Gray Baskerville bemoaned, “Now they 
are selling for more than 30 Gs.” We featured 1977 NHRA Winterna-
tionals Stock champ Chad Langdon, 19, the future father of Top Fuel 
racer Shawn, while Ford’s full-page ad starred spokesman Bill Cosby.

60 YEARS AGO
June 1957 (76 pages, 25¢): Wally Parks’ small staff delivered one of 
the best-balanced packages in our young history. Immediately follow-
ing a Chevrolet ad boasting attainment of the mythical 1 horsepower 
per cubic inch by its new 283, we documented Zora Arkus-Duntov’s 
wild Corvette Super Sport’s evolution from bare frame to its recent 
debut at Sebring’s Grand Prix. Photographer Eric Rickman followed 
Life magazine’s team to the Santa Ana Drags and previewed Indy road-
sters underway in L.A. by A.J. Watson, George Salih, Lujie Lesovsky, 
and Quin Epperly. In our editor’s other capacity as sanctioning-body 
president, Wally revealed that pump gas would be mandatory at 
NHRA events starting with September’s Nationals. hDave Wallace
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since Volume One, Number
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viewed online by Platinum-
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•  CAR CRAFT  
EDITORS’ CHOICE AWARD 

•  CAR CRAFT MIDNIGHT DRAGS

•  AUTOCROSS

•  DRIFT SHOWCASE

•  DYNO CHALLENGE 

•  DAYTIME DRAGSTRIP ACTION

•  1000s OF AMAZING  
CLASSIC CARS ON DISPLAY

•  AND MUCH MORE!

  WHEN: JULY 21 - 23, 2017 

WHERE: BEECH BEND RACEWAY PARK  - BOWLING GREEN, KY

PRE-REGISTER NOW AND SAVE!     CARCRAFT.COM/EVENTS

2017 CAR CRAFT
SUMMER NATIONALS

THE ORIGINAL STREET MACHINE SHOW

EXCITING  
NEW LOCATION!



ANY DEVICE. ANYTIME. ANYWHERE. ONLY ON MOTOR TREND ON DEMAND.

JOIN FREE FOR 30 DAYS   MOTORTRENDONDEMAND.COM/B32

THE BEST ORIGINAL SHOWS 
FOR GEARHEADS!

FOR $4.99 A MONTH, GAIN FIRST ACCESS TO ALL-NEW  
EPISODES OF OUR ORIGINAL AUTOMOTIVE SHOW S.
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A friend from Michigan asked if I was 
interested in seeing a Dodge truck in an old 
garage. While I agree Dodge trucks are cool, 
it wasn’t something I was about to drive  
4 hours to see—until he said it was a Macho 
Power Wagon!

The owner passed away, so the truck was 
sitting for more than a decade because of 
a rear-axle problem. His wife was ready to 
sell, otherwise it was going to the scrap yard.

The truck is Burnt Orange with the full 
stripe package and deluxe interior—but with 
radio delete. It even had the original spare 
tire in the bed. The stuck brakes were broken 
loose, but while rolling the truck out of the 
garage, the passenger-side wheel fell off. The 
problem with the rear axle was that it had 
broken in half!

The truck was dragged onto a flatbed 
truck en route to its new home, where a new 
rear axle will be sourced.

hRyan Brutt
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Macho Wagon Heading to New Home

MACHO SIZE ME
The Macho option was available beginning 
with 1977 Power Wagons, Ramchargers,  
and Plymouth Traildusters and included 
unique interior trim, wheels and tires, and 
graphics. Ram created a Macho Power 
Wagon concept in 2016 that echoes the 
original with “Power Wagon” vertical  
graphics at the front of the bed. — BG
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Automotive Archaeology
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FREE 
Parts Catalogs Call 24/7 
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55-57 THUNDERBIRD

67-81 CAMARO

Restoration/Performance

Parts & Accessories

“Hello, I just wanted to give praise to your company and the great 
job you do. In a world that seems to lack in customer service, as well 
as a complete business plan, your company is head and shoulders 

above the rest. Being a long time car restorer, tech advisor and a shop 
supervisor, it is a pleasure to deal with a company of your quality. 

Through the years I have tried other companies but your company is the 
best... Once again thanks for providing a great service to the car hobby.”    

Brent B. — Iowa
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RETURN OF THE  
KING

Patrick G. Nichols

Sheby GT500 KR Found  

in a Shipping Container
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hNelson Bandy has been a 
longtime antique and vintage-
car collector, scouring the 
country for collectibles most of 
his life. Back in the 1970s, Bandy 
was very familiar with this 1968 
Shelby GT500 KR convertible 
and its rarity. “It was owned by a 
very young couple in Lobelville, 
Tennesee,” he says. “I would try 
to buy the car every time I saw 
them driving around town.” 

Bandy’s persistence paid off 
in the summer of 1978. “I think 
the guy thought he would give 
me a ridiculous price and I 
would go away,” he says. “I went 
to the bank the next day and 
showed up with the cash and 
bought the car.” Bandy rarely 
drove it, and because of its  
rarity, decided to park it before 
the end of the year—and it 
hasn’t seen the road since.

According to the data plate, 
the Shelby was assembled the 
20th day of June 1968 at the 
Metuchen, New Jersey, assembly 
plant and featured a Highland 
Green exterior, deluxe black 
bucket-seat interior, power 
steering, power brakes, dual 
exhaust, tilt steering column, 
rear bumper guards, four-speed 
manual transmission, white 
convertible power top, and side 
stripping. 

“It was sold new from  
George Busby Ford in Nashville, 
Tennessee, and remained in 
Tennessee its entire life,” Bandy 
says. “I almost sold the car in 
1980, but luckily nobody bought 
it and I changed my mind.”

In early 1987, Bandy bought 
a couple of moving and storage 
containers and hid the Shelby, 
which has been stored in its 
current location for the past 30 
years.

Carroll Shelby’s Mustangs 
were developed as performance-
oriented vehicles. They were 
generally considered a notch 
above the general muscle car, 
and during their initial six-year 
production run, they received 
constant refinements. This car 
was the first model year a Shelby 
was offered in a convertible as 
part of the GT350, GT500, and 
the GT500 KR series. 

The GT500 was initially 
equipped with the 427ci or 
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the 428ci Police Interceptor 
engine. In early 1968, the 428 
engine wasn’t selling well, so 
Shelby’s solution was to give 
it enhancements. The com-
pression ratio was increased 
to 10.6:1 and NASCAR 427 
heads were added, along with 
a special alloy intake manifold 
and 735-cfm Holley four-barrel 
carburetor. This raised the 
horsepower output consider-
ably—reputed to be more than 
400 hp. 

Shelby gave the upgraded 
engine the 428 Cobra Jet  
designation and a 335 adver-
tised horsepower rating for 
insurance reasons. The engine 
was available in April 1968 in 
the GT500 KR series. The KR 
appointment stands for “King  
of the Road.” Transmission 
options available behind the 
upgraded Cobra Jet engine were 
a four-speed Ford Top Loader 
manual with an 11.5-inch clutch 
or a C-6 automatic.

The GT500 KR came with 

plenty of heavy-duty parts, 
including 11.3-inch ventilated 
front discs and 10x3-inch self-
adjusting rear drums. The rear 
axle was a Ford 9-inch unit with 
a Traction-Lok center and 3.50:1 
ratio gears with automatic or 
manual transmission. A 3.00:1 
ratio gearset was standard when 
equipped with air conditioning. 
An open differential was used 
in place of the Traction-Lok 
unit when air conditioning and 
automatic transmission were 
combined. 

Performance 4.11:1 and 
4.56:1 gearsets were available 
for cars equipped with manual 
transmission at no extra charge. 
Goodyear Speedway 350 E70-
15 tires were used for both the 
standard 15x6-inch wheels with 
simulated mag hubcaps and 
optional 15x7-inch, 10-spoke 
Shelby aluminum wheels. 

All 1968 Shelby Mustangs 
were equipped with either 
black or saddle deluxe interiors, 
including woodgrain trim, a 



1968 SHELBY  
MUSTANG  
PRODUCTION TOTALS
GT350 Fastback // 1,253 units

GT350 Convertible // 404 units

GT500 Fastback // 1,140 units

GT500 Convertible // 402 units

GT500 KR Fastback // 933 units

GT500 KR Convertible // 318 units

GT500 Notchback Prototype // 1 unit

Total // 4,451 units

mothers.com · detailguide.com 
facebook.com/mothersusa

Spray. Rinse. Done.

Mothers® Foaming Wheel & Tire Cleaner
Short on time? Not a problem. Simply spray on Mothers® 

Foaming Wheel & Tire Cleaner, wait 30 seconds, then hose off 
for a perfectly clean, spot-free finish. Our unique, non-acidic 
formula safely penetrates and dissolves brake dust, grease,  
dirt and grime, in record time. 
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console with Stewart-Warner 
gauges and a Cobra-embossed 
lid, and inertia-reel safety har-
nesses attached to a padded 
roll bar. Other available interior 
options included air condition-
ing, tinted windows (mandatory 
in air-conditioned cars), and 
fold-down rear seats (fastback 
models only).

The GT500 KR moniker was 
discontinued for 1969 models, 
just a few months before Carroll 
Shelby’s agreement with Ford 
Motor Company was termi-
nated. Exactly 40 years later, the 
GT500 KR returned on the fifth-
generation 2008 Mustang as a 
high-performance variant. The 
first-generation GT500 KR is 
still as formidable today as it was 
all those years ago and is consid-
ered one of the most desirable 
collector cars in the world.

Bandy’s ultra-rare 1968 Shelby 
Mustang GT500 KR convert-
ible is now approaching its 50th 
anniversary and his 40th year 
of ownership. Bandy says, “Just 
owning and managing to keep 
this 1 of only 318 produced 1968 
Shelby GT500 KR convertible 
for almost 40 years is amazing. 
I’m thinking I will get the car 
running as-is and attend a few 
of the local car shows.” 
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Big-Block 
Thom Taylor

Patrick G. Nichols

One-Owner Z16 Chevelle 
Parked Since 1971

Beauty
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hBeing a young teenager 
conducting performance mods 
for Chevrolet’s Ed Cole, CEO 
of Chevrolet Motor Division, 
and Vince Piggens, manager of 
Chevrolet’s high-performance 
pursuits, in the early-1960s 
sounds impossible, but that’s 
what Cliff Gottlob was doing 
out of his parents’ rural Kansas 
home garage. What’s even more 
unbelievable is Gottlob special-
ordered this Regal Red 1965 Z16 
Chevelle from Chevy and has 
kept it for more than 50 years.

Catching the eye of Chevy 
corporate for setting records 
with his 1959 Corvette at Alton 
Dragway in Alton, Illinois, had 
its perks. First was a round trip 
to GM’s 13th floor to meet Cole 
and Piggens, then there was the 
409-equipped, 1961 Chevy bub-
ble-top given to Gottlob to run 
tests to help Piggens develop 
baseline specifications for the 
coming 1962 409. 

But in the 1960s, a trip to 
Vietnam was also part of many 
a teenage boy’s future, helping 
Chevy or not. In 1961 Got-
tlob received his notice and 
spent five years splitting time 
between southeast Asia and 
Germany, where he completed 
five separate engineering 
degrees. “My trio of Chevrolet 
executive friends—Ed Cole, 
Vince Piggens, and my zone 
manager Ralph Miller—stayed 
very loyal to me while in the 
Army,” Gottlob says. “They kept 
me posted on all of the racing 
activity back in the U.S.”

Upon his arrival back home, 

BIG-BLOCK BEAUTY

The car has 
been in this 

location 
since 1974 

and has 
never 

moved.”
— Cliff Gottlob
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Miller sent Gottlob sales bro-
chures for a special 200-unit 
production run of 396-powered, 
Z16 1965 Chevelles. After 
agreeing to test Goodyear tires 
on the car for an additional  
discount, Gottlob took deliv-
ery of his Regal Red 1965 Z16 
Chevelle in April 1965 from 
Tubbs Motor Company in 
Arkansas City, Kansas. 

Chevy needed to produce 200 
of the limited Z16s to be legal 
to race. It’s believed 201 were 
produced, plus two prototypes 
assembled at the Baltimore 
Chevy plant. Gottlob’s is No. 11. 
He drove it, drag-raced it, and 
reported back to Chevy corpo-
rate, driving the car until 1971 
when he parked it with 68,000 
on the clock. In 1974 he built 
the garage it sits in to this day. 
“The car has been in this loca-
tion since 1974 and has never 
moved,” Gottlob says. 

He continued his involvement 
racing Chevys. “I owned and 
drove a 1-of-only-20 1967 L88 
427 Corvette, driving it to Day-
tona, Florida, and racing it in 
the 24 Hours of Daytona, taking 
First Place in my class,” he says. 
But about the Chevelle, “I’m 
most likely the only original 
owner of a 1965 Z16 Chevelle 
still in possession of the car. I 
promised the guys at the local 
cruise-in I would drive the old 
girl down again and park it with 
the other vintage cars. Driving 
it again would be fun, and that’s 
what I intend to do.” 

RPO PACKAGES
1965 396 Z16 Chevelles were 
assembled at the Kansas City, 
Missouri, plant and were only 
offered in Regal Red, Crocus  
Yellow, and Tuxedo Black and 
were built on the heavy-duty 
convertible boxed frame.  
Standard options included in the 
RPO (Regular Production Option) 
Z16 package:

RPO A47 // Rear seatbelts

RPO A49 // Deluxe front  
seatbelts with retractors

RPO B70 // Padded dash 

RPO U50 // Power brakes

RPO L37 // 396ci, 375hp engine

RPO M20 // Four-speed manual 
transmission

RPO N40 // Power steering

RPO U16 // Tachometer

RPO U69 U79 // AM/FM radio 
with Multiplex stereo

RPO Z13 // Remote-control 
outside mirror

BIG-BLOCK BEAUTY
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The 
Last 
Wing 
Car

After Three 
Decades of 
Searching, 

Mario Rossi’s 
Lost, 305CI 

Daytona Has 
Surfaced

Al Rogers



[Richard “Dick” Brooks races 
around Daytona International 
Speedway in his No. 22 Mario 
Rossi Dodge during practice 
for the 1971 Daytona 500.
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hOn New Year’s Eve 1983,  
Mario Rossi vanished off the 
face of the Earth. Not long after 
his disappearance, Mario’s son, 
Bill, went on a quest to locate 
and purchase one of his father’s 
race cars. After 33 years, he 
found what he was looking for. 

From 1968–1971 Rossi’s 
Automotive Engineering main-
tained and operated a highly 
successful NASCAR race team. 
During the team’s five-year exis-
tence, four drivers piloted Rossi 
race cars, including Donnie 

Allison (1967), Darel Dieringer 
(1968), Bobby Allison (1969–
1970), and Dick Brooks (1971). 

In 1970 Rossi came up with 
the idea to de-stroke a Chrysler 
340 TA engine to meet the new 
305ci engine displacement 
mandate for the 1971 NASCAR 
season. To keep the wing or  
aero cars from showing up at 
the 1971 Daytona 500, this rule 
was mandated to eliminate wing 
cars from competition without 
banning them, as it was believed 
no one would take the risk of 

running a 305ci engine in a 
Super Bird or Daytona.

With the help of Chrysler 
Cooperation and legendary 
engine builder Keith Black, 
Rossi reengineered the Daytona 
for the small-block 340 engine. 
He did not enter the Rossi 305 
Daytona to merely compete. 
Rossi’s Automotive Engineering 
built it to win!

With Dick Brooks behind the 
wheel, the Daytona competed 
and did well, considering it 
was involved in a serious crash. 

Brooks was clipped in the 
driver-side quarter-panel by the 
Plymouth Road Runner driven 
by Pete Hamilton and owned by 
Cotton Owens. After being two 
laps down, Brooks came back 
into the mix with a respectful 
Seventh Place finish.

This Daytona is the last wing 
car to compete in a NASCAR-
sanctioned Grand National race 
and the last race car built by 
Mario Rossi at his shop in Spar-
tanburg, South Carolina. 

Fast-forward to New Year’s 



[Bill Rossi holds the Grey-Rock Taus/Gordon Safety Award. In 1971 
his father, Mario, was picked by his racing peers to receive the special 
safety award. The one-of-a-kind brass bust was created by an artist to 
resemble Mario.

[ This group of five people and others will be part of 
the new Rossi’s Automotive Engineering team. Each 
person will bring a specific area of expertise to the 
build. From left to right: Oscar Leech, electrical and 
bodywork; Stephen Sigel, crew chief and paint; Bill 
Rossi, car owner; Ed Clement, race-car chassis fabrica-
tion specialist; and Jeff Drennen, race-car fabrication 
technician.
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[Bill announces plans to build the Rossi 305 Daytona and resurrection of 
Rossi’s Automotive Engineering at Sigel Enterprises. He’s wearing one of 
the original red/gold Rossi No. 22 jackets.

[A limited number of 1:25-scale model cars were produced of the 
Rossi 305 Daytona after it made history as the last wing car to run 
a NASCAR-sanctioned race at the 1971 Daytona 500.

[Dick Brooks (left) and Mario Rossi (right) put the finishing 
touches on the 305ci V8 engine prior to the installation in the 
Rossi Daytona in 1971.

Eve 1983, with Mario Rossi van-
ishing and leaving behind two 
children: Bill, 21, and Tina, 18. 
This moment in time is when 
Bill began his quest to locate and 
purchase one of his father’s cars. 

It wasn’t until 2001 that Bill 

came across a listing for a Rossi 
Dodge race car. It was owned 
by West Coast race-car driver 
Jack McCoy. The two discussed 
a possible sale, but the asking 
price was more than Bill could 
afford. Dejected at the time, he 

THE LAST WING CAR
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[The No. 22 Mario Rossi owned by Dodge and driven by Brooks during 
the 1971 Daytona 500 at Daytona International Speedway.

[No. 43 Richard Petty and No. 6 Pete Hamilton lead a pack of cars that 
included No. 71 Bobby Isaac, No. 27 Donnie Allison, and No. 22 Brooks 
during the 1971 Daytona 500. Petty won the race in his Petty Enterprises 
Plymouth.
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never gave up hope to one day 
own one of his father’s race cars.

In 2005, nearly 25 years 
into his search, Cotton Owens 
informed Bill of a Dodge Day-
tona sitting idle for years in 
Spartanburg. Owens told Bill 
it was the real deal and one of 
the race cars from the Hylton 
Engineering race team. Bill 
contacted the seller and made 
the purchase, with plans to one 
day restore it back to NASCAR 
racing standards. It wasn’t one 

of his dad’s race cars, but it was a 
real racing Daytona.

Bill then received a phone 
call from Harold Tarter in 2013 
about the Rossi Dodge he’d just 
purchased. Tarter said, “You 
and your family should be the 
owners of this car. I’m going to 
let it go, and I’d like you to be the 
one who owns it.” The deal they 
came up with was to exchange 
race cars. Bill Rossi received the 
Rossi Dodge, while Tarter got 
the Hylton Daytona. Rossi is still 

[The No. 22 making a pit stop during the 1971 Daytona.

blown away by how Tarter went 
out of his way to make Rossi the 
rightful owner. Not only will the 
Daytona be restored but plans 
are also underway to resurrect 
Rossi’s Automotive Engineering 
explicitly to restore the iconic 
Rossi 305 Daytona. 

During the 2015 Aero Car 
Reunion in Alabama, Rossi met 
builder Stephen Sigel, who was 
restoring the Hylton Daytona. 
After discussing some details, 
Rossi has arranged for Sigel to 

restore the Rossi Daytona, too, 
reuniting the two cars in resto-
ration. Not long after receiving 
the Rossi Dodge, Sigel reached 
out to Doug Dempsey, who has 
done extensive research vali-
dating the origin of race cars, 
including the Bettenhausen 
Daytona, Robbins Daytona, and 
others. He confirmed what was 
already assumed—this was the 
Rossi Daytona.

A key component to the 
restoration will be the one-of-a-

THE LAST WING CAR
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[The No. 12 Bobby Allison Dodge 
races the No. 22 Brooks Dodge 
during the 1971 Daytona 500.

[Bill with an original Rossi’s 
Automotive Engineering No. 22 
mechanics creeper and the rolling 
Rossi Dodge chassis soon after 
picking it up in Illinois, where it 
had been sitting idle for more 
than two years. Bill had not seen 
it in person since acquiring it from 
Harold Tarter in 2014. The rolling 
Dodge chassis was traded for a 
Daytona race car chassis originally 
campaigned by the James Hylton 
race team. Neither Bill nor Tarter 
knew what they had in the Rossi 
Dodge Chassis.
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[The No. 22 Brooks/
Rossi Dodge leads a 
pack of cars during 
the 1971 Daytona 500.

kind, small-block, 305ci engine 
built by Daniel Boshears, owner 
of Red Rocket Engine Company 
in Flintstone, Georgia. Boshears 
is also the chief mechanic for the 
Wellborn Muscle Car Museum. 
The Rossi Daytona restoration 
is scheduled to be completed in 
October 2017. It will be unveiled 
during a special event at the 
Wellborn Muscle Car Museum 
in Alexander City, Alabama, on 
Friday, October 13. 

[The Rossi Dodge arrives at Sigel Enterprises prior to the dissection of the rolling chassis. This was prior to the 
discovery of the evidence indicating Bill had found his father’s historic 305 Daytona.

THE LAST WING CAR



[Bill holds one of the Brooks Charger model-
car kits during the official announcement 
of the Rossi 305 build and resurrection of 
Rossi’s Automotive Engineering.
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“impossible-to-ignore” shine, every time.

mothers.com · detailguide.com
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[Specific parts from the Rossi 305 
Daytona chassis and 1970 Dodge 
Charger donor car will serve as 
the foundation for the race car. 
The build is being done at Sigel 
Enterprises, the new home of 
Rossi’s Automotive Engineering in 
Lancaster, Pennsylvania.

[The Rossi Dodge begins 
the dissection process. 

THE LAST WING CAR
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[Brooks pilots the Rossi 305 
Daytona during the Daytona 500 
Race in 1971. Despite a crash and 
being two laps down, Brooks 
came back to finish seventh.
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The Ringbrothers’ G-Code Camaro
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[Chad Hagerty sprayed 
the custom-mixed BASF 

paint, called Blueprint 
as a nod to the  

car’s many custom- 
engineering parts. 

Brandan Gillogly
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[Take one look 
at the grille and 

it’s obviously 
1969 Camaro, 

although clearly 
not a run-of-the-

mill RS piece. 
It’s actually an 

amalgam of the 
hidden-headlight 

Rally Sport and 
the peaked grille 

found in the SS.

[Like many of the custom parts of G-Code, the exhaust and  
taillight bezels, along with the entire one-piece tailpanel,  
were machined from solid aluminum.

BLUEPRINTED

hThe Ringbrothers’ latest Camaro creation, 
this customized 1969 model, dubbed 
“G-Code,” elicits responses like no other 
car we’ve featured in recent memory. For 
example, in the short afternoon we spent 
riding around Southern California, we saw 
several thumbs-up from fellow motorists, 
were gawked at while at a filling station, and 
were, completely unsolicited, informed the 

effect the car had on a passerby’s state of 
arousal. We were also joined in admiring 
the Camaro’s bodywork by members of the 
local constabulary—complete with firearms 
drawn. Granted, the later event didn’t have 
anything to do with the Camaro in particu-
lar, but the patrolmen did seem impressed.

Mike and Jim Ring’s shop, Ringbrothers, 
is located in Spring Green, Wisconsin, and 

builds several high-profile and high-quality 
custom muscle cars each year while produc-
ing their own line of custom parts. Looking 
at their recent creations, fellow Wisconsinite 
Don Atkinson knew he’d found the right 
shop to build his ideal vision of a 1969 
Camaro. Of all recent Ringbrothers builds, 
the G-Code Camaro is the best example of 
fully customizing every aspect and panel of 





[Parking-light bezels were cut by Electrical  
Discharge Machining (EDM) a similar processes 
was used on the taillight bezels and interior vents. 
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the car without losing any of the character 
and identity that comes with such an iconic 
design—exactly what Atkinson was looking 
for. Speaking of the difficulty that entails, 
Jim Ring noted another iconic one-year-
only body style: “How do you improve on 
the beauty of these cars? They’re like a ’32 
Ford.” 

From nose to tail, every part and panel 
you see on G-Code is custom and the meth-
ods used to design and modify the sheet-
metal was every bit the same as altering a 
classic hot rod: panels were subtly reworked, 
highlights were accentuated, and the blem-
ishes necessitated by mass production were 
smoothed away. The most obvious change 
is the grille. Rather than pivoting open like a 
factory RS grille as you’d expect, lights shine 
through what at first appear to be opaque 

covers. They provide plenty of light on their 
own to serve as driving lights, but so do the 
running lights mounted low in the valance. 
They serve double duty, as amber LEDs in 
the center are the blinkers.

So many small modifications were made 
on G-Code that we couldn’t pick up on all 
of them immediately. After studying the 
front fenders, we noticed the ’69 Camaro’s 
signature bodyline that extends from the 
top of the wheel openings is extended, now 
reaching farther forward and also includ-
ing a noticeable horizontal component that 
highlights the fender’s transition as it turns 
under. At the cowl, the fenders reach farther 
back and the windshield is flush-mounted, 
removing all the clutter of stainless trim. At 
the leading edge of the fenders, the cut line 
was moved so that they each reach in past 

the now-rounded hood cut line and instead 
line up with the edges of a carbon-fiber 
hood insert. Another unique touch, the 
insert allows for different centersections to 
be interchanged without removing the hood 
and without upsetting the panel gaps. In 
the outer edges of the hood, in the painted 
surface, is a 1-inch bump that subtly adds 
more underhood clearance without rely-
ing on a tall cowl. Instead, a 2-inch cowl 
allows clearance for the supercharged engine 
below. Matching the chin spoiler and lead-
ing from the fender to the quarter-panel is 
a carbon-fiber rocker panel that also forms 
the forward edge of the rear wheel opening. 
The quarter-panel is stepped in so that the 
kick up in the carbon-fiber rocker completes 
the lip of the wheel opening. The character-
istic quarter-panel gills are carried into the 

[The double-bubble roof, cribbed a bit from the sixth-generation 
Camaro, fits the chiseled styling of the 1969 Camaro quite nicely. 
Note that the center valley, sunk below the level of the factory 
roof, widens to match the rear window opening.

[Each bumper was whittled from a single piece of aluminum. The rigid billet base allowed for crisp edges and perfectly smooth chromed surfaces free of ripples.

BLUEPRINTED
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carbon fiber, but reversed to curve in the 
opposite direction.

When we asked Jim and Mike Ring how 
the warm caramel interior came to be, they 
answered, “These cars morph.” It wasn’t 
entirely planned, so when the color swatches 
came out, there was room to play. When 
the right palette was selected, Upholstery 
Unlimited covered the seats, center console, 
and door panels in leather with honeycomb 

perforated accents. The dash, while all new, 
is very much 1969 Camaro and is topped 
with black leather to match the tops of the 
doors and seats. Vintage Air climate con-
trols are located just ahead of the shifter 
and below the Kenwood Excelon head unit. 
Classic Instruments gauges were mounted 
in custom bezels cut from billet aluminum, 
as was the steering wheel, which required 
nearly 300 hours of CNC machining.

Bound for highways and backroads, with 
no grand racing plans in sight, G-Code 
doesn’t really need a tremendous power-
plant. It got one anyway. A 416ci Wegner 
Automotive LS3 fitted with a dry-sump 
oiling system and a burly Whipple super-
charger is more than capable of propelling 
the Camaro through the streets. While hard, 
full-throttle shifts might be rare, the car still 
had to be built to survive, so Ringbrothers 

[Ringbrothers likes to use colors in its interiors, and this warm brown color jumped out at them when picking swatches. The interior door 
handles are from a 2016 Cadillac ATS.

[A green backlit start button sits next to the Vintage Air HVAC 
controls. The A/C vents were custom machined for G-Code.

[Custom HRE wheels designed for G-Code are a bit of homage to third-gen 
IROC wheels. They’re 19x10 inches in the front with Michelin Pilot Super 
Sports at 275/35ZR20.

BLUEPRINTED
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WHAT DOES G-CODE MEAN?

G-Codes are inputs for CNC-machining, instructing the machine which direc-
tion to move and for how long, for example. Don Atkinson, the car’s owner, is a 
machinist, and considering how much CNC-machining he’s done and how much 
programming went into building the car’s bespoke parts, it was a fitting name.

01

01] Feeding the 950hp Wegner Automotive LS3 is an Aeromotive fuel sys-
tem using Earl’s PTFE-lined hoses. A Holley Dominator ECU controls EFI.
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BLUEPRINTED

“It’s a very streetable car. If you’re not  
in [the gas], it feels like you’re driving 

your Chevy pickup.” — Jim Ring

02] Rear wheels are 20x13 with 335/30ZR20 Michelins. The quarter-panel 
is recessed so that the carbon-fiber rocker sits flush with the lip of the 
wheel opening.

02

03] The carbon-fiber mirrors were built for G-Code, but will be offered in 
the Ringbrothers catalog shortly.

03

selected a Tremec T56 six-speed prepped by 
Mark Bowler. It uses a Centerforce clutch 
and a QA1 driveshaft to send power to a 
9-inch rear axle suspended by a Detroit 
Speed Quadralink. Serious wheeltubs were 
required to tuck 20x13-inch HRE wheels 
with 335/30ZR20 Michelin Pilot Super 
Sport tires into the quarter-panels. The front 
uses a Detroit Speed hydroformed front 
subframe to mount 19x10-inch HREs with 

275/35ZR20 Michelins. All four corners 
wear Afco shocks and use six-piston Baer 
brakes with 15-inch rotors in front, 14 
inches in the rear. 

After the typical SEMA rush to com-
plete the car, the Ringbrothers had little 
time to dial it in before it was rushed off 
to Las Vegas for its SEMA Show debut, 
and then it made the rounds in Southern 
California. Still, it held up to the heavy 

right foot of Jay Leno before we got to 
experience it. The engine’s initial tune put 
952.8 hp to the crank, but when we got 
our ride, it was sporting a bit more boost 
and delivered it almost immediately off 
idle. Even the horsepower-hungry Rings 
agreed that it was just a bit twitchy. Now 
that it’s finally ready to be enjoyed by 
Atkinson, it’s back to Wisconsin and back 
to “only” 950 hp.
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[The air intake is the most visible change with the new fuel-injection mandate for 2016. All of the teams we talked 
to had problems with NHRA rules dictating the air being picked up low, where track heat adds to the hot, dry fuel 
charge. Some say for every 10 degrees of intake heat, you lose 40 or so horsepower.

60  HOTROD.COM/2017/JUNE/

2016  
Pro Stock 

Problems, 
Solutions,  

and the  
Future

The Dark Corners 
of Fuel-Injected 
Pro Stock Motor 

Mysticism

Thom Taylor

Wes Allison and Thom Taylor
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hPrepare yourself for a deep, 
dark dive into a racing rabbit 
hole. Head first. Pro Stock rac-
ing is part of the professional 
triumvirate of NHRA drag rac-
ing, and in 2016, fuel injection 
was mandated for the first time. 
The goal was to try and inject 
the class with more relevance 
to what’s in showrooms today, 
to generally invigorate the class, 
and to interest new teams and 
engine builders in taking a shot 
at participating in the most 
complex—even scientific—class 
of automobile racing this side 
of Formula 1. It’s extremely 
secretive, and rightly so for 
racing that gushes money to 
chase 1/100th of a second in the 
quarter-mile. This is serious, 
arcane, yet entertaining racing. 

With carburetors as the only 
means for introducing fuel into 
a 1,500hp Pro Stock engine for 
close to 50 years, many of the 
teams knew nothing about fuel 
injection. With only months to 
go between NHRA announc-
ing the change and the first race 
of the 2016 season at Pomona 
in February 2016, having a 

race-ready car was a painful 
mountain to climb. 2012 Pro 
Stock champion Allen Johnson 
summed it up when he told us, 
“I felt like the biggest idiot that 
ever walked—we couldn’t even 
get the danged car to crank for 
a day.” 

We spoke with four of the 
top 10 teams from 2016 to first 
drill down into their engine 
programs to find what worked 
and didn’t, discover what some 
of their strategies were to try 
and take advantage of this new 
world they found themselves in, 
and finally give their thoughts 
on where Pro Stock is headed. 

Our experts include Jason 
Line, 2016 Pro Stock champion; 
John Nobile, a veteran Pro Stock 
driver who now oversees his son 
Vincent’s Camaro, which was 
third in points in 2016 and is 
part of Elite Motorsports’ team 
of three Pro Stock cars; Chris 
McGaha, a privateer who came 
in seventh with his Harlow Sam-
mons Racing Camaro, but also 
builds Mopar engines for 14th 
Place Deric Kramer; and Allen 
Johnson, the Dodge privateer 

who, for 20 years, could count 
on Dodge sponsorship until 
2016 when he lost that sponsor-
ship but gained Marathon Oil 
backing. 

The Johnson story was an 
interesting side note to see 
where the 2012 world champion 
would land without his forever 
sponsor. For 2016, Dodge 
shifted its sponsorship weight to 
Elite Motorsports and its drivers: 
two-time Pro Stock champion 
Erica Enders and five-time Pro 
Stock champion Jeg Coughlin. 
At the end of the season, a dis-
appointed Elite—trailing behind 
Johnson, who snagged eighth in 
points—announced it was going 
with Camaros for 2017. Soon 
after, Dodge dropped out of Pro 
Stock entirely. Johnson will run 
a Dodge Dart with Marathon 
sponsorship through the 2017 
season with a certain amount of 
satisfaction.

Not everything we discussed 
gets covered here—we just didn’t 
have the space. Some questions 
about engine programs we 
couldn’t get answered, but all of 
the intense racers we spoke with 

were mostly forthcoming, with 
Line suggesting, “Anything I say, 
[other teams will] learn some-
thing one way or the other, and 
so the only way I have felt I can 
win is by not speaking, but it’s 
not good for our category, fans, 
or our sponsors.” Some builders 
deflect specific questions about 
combos, saying that anyone can 
make any component work, and 
this latitude is what they like 
about Pro Stock. Oblique-speak 
is a crucial component of Pro 
Stock. Just getting these builders 
to tell us anything about their 
programs is a rare event. 

ENGINE BLOCKS
Currently, there are three engine 
blocks used for GM teams and 
two for the Mopars. The current 
most popular GM-developed 
DRCE2 (Drag Race Competi-
tion Engine) followed the 
DRCE1 block and is the most 
common basis for Pro Stock 
power. The DRCE3 block was  
to be an improvement on the 2,  
including a new head design. 
This new block features a raised 

We told NHRA that if we had to uncover and show everything we are 
doing, we would have driven out the front gate.” —Jason Line
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cam location increasing the distance to the crank, adding more and 
larger cam bearings, going from five to nine for better support as 
well as providing more landscape for radical ramp profiles and high 
lobe lifts. Depending on a team’s actual layout, they may not use all 
nine bearing opportunities. The increased cam-to-crank dimension 
also makes for shorter pushrods, resulting in less deflection and 
more stability, all combined to make more power on the dyno. But 
on the track some teams felt those gains did not translate, so the 3 
has become somewhat of an orphan, as all of the GM teams with the 
exception of Line’s ran 2s exclusively. Some adopted the 3 heads for 
their 2s, while Line used both the 3 head and block. 

The DRCE4 architecture was developed as a response to the 3’s 
unpopularity. It split the difference between the shorter cam/crank 
dimension of the 2, and that longer dimension found on the 3. An 
advantage of the 4 is that teams can use DRCE2 or 3 heads, whereas 
in most cases, DRCE3 engines mostly ran DRCE3 heads. There are 
no DRCE4-specific heads. Cam bore increased yet again, allowing 
for either 70- or 80mm bearings.

For Dodge, there are two Hemi blocks: the 2.0 and 2.1. The 2.0 has 
a mirrored intake and exhaust configuration, while the 2.1 has an 
intake/exhaust, intake/exhaust, and so on configuration. 

When asked about each teams’ engine of choice, you get differ-
ent reasons. Says McGaha, “I’m using a 2 and you’ll find that most 
guys are, except for KB [Line]. If you’re running a 2, then as parts 
don’t become available, you’ll be able to run a 4 and use some of 
your 3 stuff to convert to 4, and vice versa for the 2 guys. The 3 never 
seemed to kick off, and nobody could make it go, so a lot stuck with 
the 2. In 2009, Line got the 3 to work and they’ve been the only ones 
to be successful with it.”

Nobile confirms, “Whatever it says on the dyno, you can’t always 
believe it. And if it has more power on the dyno but not on the track, 
that doesn’t mean it’s no good. We might have to change our whole 
thinking process about that change. It’s a science. If there’s time, we 
will go back to it and take another look.” Line contests the dyno 
numbers not translating to the track: “If it makes power on the dyno 
but doesn’t on the racetrack, then something is skewed about one of 
the two tests. The scorecard doesn’t lie, it has no feelings, so whatever 
you run you run—so that doesn’t make a lot of sense to me.” 

A number of teams were beginning to start 4 engine programs 
when the fuel-injection change was announced. Says McGaha, 
“We’ve been doing so much fuel-injection development that it got 

pushed to the side. My goal for 2017 was to do a 3 head on our 2 
block, and if Pro Stock continues on its current path, we’d like to do a 
3 head on a 4 block.”

Adds Line, “It’s not like we weren’t qualifying with the 3, so there 
was no reason to stop and go work on the 4, and so we put it off and 
only worked on it sporadically. We hope to have it where we would 
like it to run for 2017.” 

“I’ve always liked the 3 head,” McGaha says. “On carburetors, obvi-
ously the 2 had the advantage because other teams and we were out-
running KB. Most of us with 2 programs were a lot alike and doing 
better than the KB 3s until this year. They were always 0.0100th to 
0.0200th back or sometimes just even. But on injection they over-
came, and is it because it’s the 3 platform? I don’t know.”

IS THE HEMI BETTER OR WORSE 
THAN THE DRCEs?
For Johnson, his fortunes improved midseason after switching to 
the Wilson and CFE heads with the intake/exhaust, intake/exhaust, 
and so on configuration. Says Johnson, “That motor design has been 
around for a few years, but proved not beneficial to carbureted mo-
tors.” He decided to dust it off and try it with fuel injection and was 
surprised. “With the fuel injection and the lower rpm limit, it proved 
to be better.” Why? “It just has more torque at lower rpm. The Hemi 
we’ve been running for the last few years is real good at high rpm, 
and that’s why it runs so good in bad air—Denver and places like 
that.” With gear changes at lower rpm, Johnson was at a disadvantage 
until finding magic with the un-mirrored Hemi heads. Are Hemis 
inherently slower? Johnson says, “The rpm range we ran before, the 
Mopars were good or better at high rpm. When they moved the 
rpm range back, then we’re pulling back in the gear change at 8,400 
to 8,500 rpm when we used to shift at 9,100 to 9,300 rpm, and that’s 
what really hurt the Mopar engines. The Chevys probably had 30 lb-
ft of torque more than we have now—that’s the big difference.” 

McGaha builds both GM and Dodge engines, and says he knows 
specifically why the Hemis are down on power: “It’s where the 
intake valve is positioned in the cylinder head. Even though the port 
is short, you used to make it up on the manifold because Dodge 
intakes were always 3⁄8- to 1⁄2-inch longer than Chevrolet. When I 
was doing the engine for Kramer [Pro Stock Dodge] last year, I was 
trying to make [runner length] as much like a Chevrolet as possible. 
To judge on the dyno, you measure how much fuel is going through 

[For 20 years, 2012 Pro Stock champion Allen Johnson has relied on  
Mopar sponsorship, but found himself without his forever sponsor for the 
2016 season. His current sponsor, Marathon Petroleum, is backing Allen’s 
Dodge Dart through the 2017 season. 

[Chris McGaha, who runs a Camaro but also tunes Mopars, says the Hemi 
is less competitive because where the intake valve is positioned in the 
cylinder head makes for a shorter head port. Racers compensated by 
lengthening the intake runners and running the Hemis at higher rpm. Now 
with the elimination of hoodscoops, there’s no longer room under the 
hoods to gain the extra 1⁄2-inch length needed, and engine speed is capped 
at 10,500 rpm. This is Jeg Coughlin’s 2016 Dodge Dart. Both he and Erica 
Enders switched to Camaros for 2017.
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them, and that’s how you tell if you’re improving anything on them. 
I was able to get the Dodge engine to make the same fuel flow as the 
Chevrolet, but the Chevy on my dyno will make 1,500 peak hp. The 
Dodge could make about 1,470 hp, but at 9,000 rpm, it was a night-
and-day difference. The Dodge could not make the power at those 
fuel points. Others may want to differ, but I have tested them and 
have the facts to back up what I’m saying.”

FUEL-INJECTION DEVELOPMENT
The mandate for fuel injection came down in the middle of the 2015 
season, so teams were still in the hunt with their 2015 combos, all 
but restricting time to begin development of their 2016 FI programs. 
Spec Holley throttle-body, ECU, injectors, crank and cam sensors, 
and coil packs were mandated, while wiring harnesses, fuel rails, 
connectors, and optional sensors were available but not required. 
The ECU allowed for a myriad of calibration changes from injector 
end angle phasing, duty cycles, and fuel pressure, though you’re 
limited to 90-psi injectors. All of this meant one of the main areas of 
development centered on the intake manifold, where complete lati-
tude could hold gains based on trial and error, and months of dyno 
time. But the catch was with the elimination of the massive scoops 
as a mandate to make for more stock-looking door-slammers, you 
were limited to how long intake runners could be before the plenum 
banged the hood. So besides length, the shape of the runners, injec-
tor location, and size and shape of the plenum were all variables that 
within certain physical parameters were limitless. 

Rumors of some teams testing 200 or more intake variations were 
laughed at by all of the teams we broached the subject with. Any-
where from about 10 to maybe 35 variations were tested by teams 
between the end of the 2015 season and the February 2016 Pro 
Stock kickoff. Says Johnson, “At the beginning, we probably did three 
different designs and then we were very fortunate to hook up with 
Wilson Manifolds, and his first design was what we considered per-
fect. Then we went through two to four revisions of that and are still 
coming with more revisions.” 

Jason Line says they experimented with 10 intake manifolds before 
they were happy. “We went at it like we knew nothing, because we 
didn’t. We put together a test matrix for how we should do things. 
When we did tests, we optimized each combination the best we 

could. We didn’t have a lot of latitude with injector location, so we 
did more with other things. The hardest part was optimizing each 
combination to make sure we weren’t leaving something out there.” 
Nobile wasn’t satisfied with the intake he started the season with, but 
experimenting during the season was not good for the Elite Camaro. 
“We were right on everybody’s tail by the middle of the season, then 
we started testing a new manifold, and that put us back—I’m kicking 
myself for doing that,” he says. 

Of Johnson’s intake experiments, he says both plenum design and 
runner length were his main focus: “We just had to keep pecking 
around to maximize torque without hurting high end, so it was all 
of the above.” And injector location? “We’ve had them all over the 
board. We’ve turned them upside down and sprayed them up into 
the roof—we’ve had them everywhere. There are so many things you 
can play with that we probably have not hit on half of them yet.”

So is there a lot to be gained in intakes? Johnson says, “I think 
we’re splitting hairs right now, but now we’re redesigning the whole 
top end of our engine. We’ve made a big change in the design over 
the winter, and hopefully that will step us up the little bit we lack.”

[Below: The Summit team of Jason 
Line and Brad Anderson were 1-2 
in the final count, winning Pro 
Stock’s first fuel-injection season. 
Line was so adamant about not 
allowing a view of his intake mani-
fold that he was prepared to leave 
this event and all of Pro Stock, tell-
ing us he was not going to give up 
the time and effort his team spent 
on developing their intakes for the 
sake of the new NHRA rules.

[NHRA mandated teams must 
not cover engines, but a chorus 
of teams objected, voicing that 
intake-manifold design secrecy 
was of utmost importance. A work-
around is this carbon-fiber cover, 
which allows full visibility for fan 
observations without revealing 
the intricacies of each team’s 
intake design.
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[Quick, catch a glimpse before 
it’s hidden away. This was from 
the 2016 Pro Stock debut at the 
Winternationals at Pomona in 
February. By the following race, 
most teams had permanent covers 
hiding their intake manifolds, con-
sidered the area where some of the 
most imagination takes place.
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[Vincent and father John Nobile 
placed third, behind the Sum-
mit racing juggernaut. John was 
adamant about the tune being the 
weakest component of their 2016 
season, telling us they were the 
second fastest car, but that intake-
manifold experiments midway 
through the season hurt them. 

LIMITERS
One of the confounding new rules has been the 10,500-rpm limit. 
By 2015 some teams were hitting around 12,000 rpm, as the higher 
they spun the engine the more power they found. Teams are allowed 
a soft limit, but most don’t use that. “We run right to the limiter,” 
Nobile says. “Sometimes Vincent will hit it just before the lights to 
push us through, but you’re always going to lose momentum when 
you hit the limiter.” 

Positioned at the traps and listening to the cars zing through the 
lights, you notice some hit the limiter before the finish, begging the 
question, is there an advantage to hitting the limiter before the finish 
line? Says McGaha, “The reason you do it is because of the way you 
do the gearing. You don’t make power at 11,300 rpm or 11,400 rpm. 
You try to control rpm at each gear change to hit as high as you can. 
The Dodges had to do that. They set the pace because they didn’t 
make the torque [like Chevy], yet 400 to 500 rpm above a Chevy, 
they start to make the same power.” From there he says you might 
start experimenting with rear-end gear ratios, then maybe change 
transmissions, then from the start to the eighth-mile, this changes 
gear splits. Says McGaha, “By half track, we get enough to pick the 
car up, but then at the lights you’ll hear us on the chip. When we 
didn’t have the limiter, we knew we had enough room in there, so we 
didn’t care if it crossed 100 rpm higher—we were pressing the enve-
lope, but nobody knew that because we would move the chip up.” 

Another discovery by all of the teams was that the rpm limit var-
ied from computer to computer, but even from one run to the next 
with the same computer. Some teams tickled the max rpm to see if 
they had another 50 to 100 or more rpm gifted by the arbitrary vari-
ances found in all ECUs. Says Line, “Yes, it’s always slightly above 
10,500. It’s not as consistent as you might think. It might be 10,530, 
and sometimes it might be 10,570, so there’s definitely a variance;  
40 rpm is nearing 1 mph, so that’s a pretty big variance. Does it affect 
the e.t. much? No, you might be off a thousandth or two.”

At the 2016 Finals, a frustrated John Nobile said, “We’re running 
against the damn limiters, that’s one of our problems.”

COOLING THE FUEL CHARGE: 
CHEATING OR NOT?
A big disadvantage with the new rules is the inherent inability to cool 
the fuel charge as with a carburetor. Says Nobile, “Pounds per hour 
to burn on the dyno indicates power—it’s a direct correlation. So 
you can’t burn as much fuel with fuel injection because the charge is 

dry and not cold, so it’s going to be down on power from a carbure-
tor motor.” With fuel injection, the charge is dry in the plenum, and 
compounding that is air is now taken in from an opening at the lower 
portion of the front end, where the hot track air rises. Not only do 
you lose the cooling from fuel but you’re ramming hot air into it from 
the air inlet that allows a maximum of 80 square inches of opening, 
which is much more than needed. But for a 500ci Pro Stock engine, 
for every 10 degrees of higher inlet temperature, you lose 40.3 hp.

“Where you lose from carbs to fuel injection is the cooling effect. 
You’re trying to rebalance that to make the fuel-injected engine feel 
like it has the carbs on it, trying to do what Mother Nature used to 
do for you,” McGaha says. 

Some teams found a gray area for overcoming this disadvantage, 
while others found any attempt to cool the charge as cheating. Inter-
estingly, at the 2016 Finals at Pomona, a rules adjustment for 2017 
was announced to close this fuzzy area once and for all. Here’s what 
McGaha says created this amendment: “You lose the fuel spraying in 
the intake cooling the air, and I told my guys the way you fix that is 
you have a spray bar inside of your intake, then you come out from 
that to a fuel line that goes to your regulator. The problem is that it’s 
so big it can’t idle with the spray bar spraying, so you need a way to 
activate it, and the way you do that is with those regulators made for 
guys who use turbos. If you shoot manifold pressure into them, it 

[Seventh Place Chris McGaha is a competitive privateer, relying on his 
family owned oil-drilling business to fund his family’s Pro Stock habit. He 
told us that, surprisingly, when everything was added up, his 2016 season 
actually showed a slight profit.
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[Packaging components and also the bulky intake was  
compounded by the new NHRA rule eliminating hoodscoops in an  
attempt to maintain a more stock-looking profile. With certain teams 
wanting longer intake runners, the hood became the impediment,  
shunting runner length for the first time.

[Chris McGaha on the right and his 
dad on the left provide the bulk of 
the mind and money behind Chris’s 
Harlow Sammons Camaro. Chris 
is currently running a new 2017 
Camaro.
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[Veteran Pro Stock driver John Nobile, currently crew chief for son  
Vincent’s Pro Stock efforts with team Elite, reminds us that Pro Stock is 
the safest class in professional drag racing, which this office end of the 
typical car exemplifies. NHRA’s safety rules are to be commended.

starts to raise the fuel pressure, so adding a check valve and using an 
outside source like CO2, which we all have in our cars, and shooting 
it to that regulator when you go to WOT, it starts shooting pressure 
and opens the check valve and a spray bar will turn on.” Were teams 
actually doing this? “I don’t know, but that’s one way it can be done,” 
McGaha says. “Did I do it personally? No, because I thought it was 
too gray of an area to be crossing. Did I pay the price for it? I think 
I did. I think that’s why I ended up in seventh. Who in front of me 
has it, I don’t really know. I know of some guys that didn’t have it, but 
nobody in front of me is admitting to having it.” 

About this revelation, Johnson says, “We never tried that, but we 
heard toward the end of the year that somebody was doing that. It 
was on our radar to dyno and to rig something up, but we just were 
not at that point. I didn’t see it as cheating, but it was a gray area for 
sure. I frowned upon it when I heard, but if they’re smart enough to 
take advantage of a gray area, my hat’s off to them.”

But the way Line sees it, it’s not a gray area at all: “The way you 
look at the rulebook is that if it doesn’t say you can do it, you can’t 
do it, so to me that’s cheating. How could you perceive it any other 
way?” 

Line was really thrown when we asked about auxiliary intake cool-
ing. He added, “Well, the cool thing is whoever it is, when they go to 
the Winternationals in February, they’re not going to run very good.”

Johnson commented similarly, “We hope everybody was doing 
that except us. If that’s the case, it will bring them right to the back of 
the field, and that will be a huge help for us.”

Says Line, “The correct answer for if we were running spray bars 
is, yes, we were, even though we weren’t, because now when they 
read this they’ll know we weren’t. And so what this does is tell them 
there is some place to work toward.” We told you this was secretive!

THE TUNE
According to all teams, the tune is extremely important, and finess-
ing timing, fuel flow, exhaust pulses, gear splits, and the ever-chang-
ing weather all make for optimizing the weeks and months of testing, 
combined with the quick reflexes and experience of the drivers.

“We were the second fastest car—it’s all about tuning,” Nobile says. 
“Summit kicked our ass because of tuning. We now have AJ tuning 
our car, so I believe we’ll be awesome in 2017.” No one will give any 
specifics, and in some ways there can’t be specifics when factoring in 
different track altitudes and weather variables, but all teams spoke in 
general about the importance of the ever-finite tune.

COVERING THE ENGINES:  
DEFYING NHRA RULES?
Another NHRA mandate was to keep the engines exposed in the 
pits, something teams don’t like because it could reveal secrets. As 
Line says, “We struggle for every bit of horsepower we can find and 
don’t want to give up what we’ve worked so hard to get.” While this 
change seems simple, with the least amount of pushback, surpris-
ingly, it became a huge sticking point for teams.

Says Line, “We told NHRA that if we had to uncover and show 
everything we are doing, we would have driven out the front gate. It’s 
not a crate-motor class; it’s a class that if you do something innova-
tive, you should get rewarded—not penalized. I don’t know what 
we’d be doing [after quitting], but we’d be doing something else.” Line 
went on to say that NHRA never told them not to cover the intake 
manifold, and as you know, this is where the most room for innova-
tion lies. In Line’s case, a cover that looks like an LS cover sits atop the 
DRCE3 engine, which NHRA says is legal.

VALVESPRINGS
Rumors have suggested that valvesprings are the most limiting aspect 
to increased performance because of their physical limitations, but 
every team we ran this by dismissed this, saying there is still more 
room for gains in valvespring applications.

IS THERE A FUTURE FOR PRO STOCK?
With Ford out of Pro Stock a couple of years ago and now  
Dodge/Mopar, with the exception of some privateers, it’s an all-
Chevy show. Without the traditional rivalry between manufactur-
ers—the foundation of Pro Stock racing—it has become a much  
less compelling class.

“You can’t have only one manufacturer,” Line says. “I just don’t 
think that will be good going forward. We don’t have a fan problem; 
we have a lot of fans, and there are a lot of folks showing up for the 
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races. I don’t know ticket counts, 
but I hear from track owners 
that their fan count was up this 
year, so that’s all good. What we 
have is a participation problem, 
and it’s not just Pro Stock—it’s 
a problem with a lot of classes. 
This is a costly sport, and I’m 
not sure how you justify spend-
ing that much money.” There are 
really only three basics for fans 
of Pro Stock competition: you’re 
either rooting for the team, 
driver, or manufacturer. 

As for how Pro Stock will 
change, no one had any real 
answers, and we didn’t discuss 
the future of Pro Stock with 
NHRA because we know it’s 
something they won’t discuss. 
Says McGaha, “I’m a younger 
guy and I race Pro Stock because 

it’s naturally aspirated [NA], and 
when you get down to it, this is 
all that’s left that is NA. What 
bothers me the most is when 
some say they want to change 
it from NA. GM had the Grand 
National in the 1980s that had 
turbos on it, but Chevy never 
had a real forced-induction car. 
Now everybody has this notion 
everything needs to be forced 
induction in Pro Stock because 
factories are doing it, but in 
reality, only 5 percent of cars are 
forced induction and the rest are 
NA. I don’t know what NHRA 
is thinking, but that’s the nail in 
the coffin for me.”

Nobile would still race if Pro 
Stock went away. “If there’s only 
one manufacturer involved, 
there’s no reason for Chevy to 

stay, so I would really like to 
see Ford and Dodge back into 
Pro Stock. Look, there’s noth-
ing like Pro Stock. Vincent was 
approached to drive a Fuel car 
and he turned it down, and 
we’re not interested in Pro Mod. 
This was the safest class in pro-
fessional drag racing, and if they 
were to go to superchargers or 
turbos, they would blow that. 
If Pro Stock were to go away, 
Vincent and I would still drag 
race, but we would probably go 
bracket racing.” 

Allen Johnson, in conjunc-
tion with Dodge, approached 
NHRA in 2015 about provid-
ing a future concept-spec Pro 
Stock Challenger. The idea was 
to have a 1,500hp supercharged 
crate engine based on the 

third-gen production Hemi in 
a chassis similar to current Pro 
Stock cars, but with stock-type 
sheetmetal. It was estimated 
that the 1,500hp engine in a 
Challenger would generate sim-
ilar times to current cars, but 
do it with something powered 

THE DARK CORNERS OF FUEL-INJECTED PRO STOCK MOTOR MYSTICISM



[A Camaro and Dodge competition will be a rare sight in 2017, with 
Dodge out of Pro Stock and Ford having left a couple years ago. 
Without Ford and Dodge, all of the Pro Stock racers we spoke with 
lamented what the future might hold for their beloved sport. 
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by a production-based engine 
that looked like a production-
based car. Johnson said he was 
under the impression GM was 
behind their concept. They did 
not get much NHRA feedback, 
and obviously the fuel-injection 
mandate took the class in a dif-
ferent direction, with the end 
result that costs escalated and 
Mopar joining Ford in aban-
doning the class. Now it looks 
like NHRA might have erred in 
not giving the Challenger con-
cept more consideration. 

Johnson is not happy with 
the current state of Pro Stock: 
“If they continue down this 
road, you’ll have part-timers 
running four to five races and 
a couple racers running 10, 
we’ll struggle having a full field 
every week, people will lose 
more interest in it because you 
only have one brand of cars, 
and the class will really strug-

gle.” Would he consider switch-
ing to GM? “No, I’ve raced 
Mopars all my life, and I would 
retire before that happens.” Is 
that because of brand loyalty 
or that it’s his whole program? 
“A little of both, brand loyalty 
being most of it. Reinventing 
the wheel and spending mil-
lions of dollars retooling with 
different parts, it’s too late in 
my career to do that.” 

He says his future intentions 
are to continue in Pro Stock, 
but he won’t spend his own 
money doing it. So would it 
bother him to have to switch to 
a production-block-type of Pro 
Stock racing in the future? “Well, 
it might bother me, but for 
$100,000, I could race half of 
the year and this other stuff 
could just sit—it’s not eating 
any oats if it’s just sitting.”

Jason Line adds, “We 
knew that somebody, 

somewhere, was going to figure 
this out sooner and better than 
the rest, and that within a year 
we would all be running the 
same, and that’s what happened. 
To me that’s boring and not 
what racing is about—it’s about 

being faster than somebody else. 
But if you’re working within a 
small box that is so restricted 
there’s no room to be better, then 
how are you going to be better?”

How, indeed. The future will 
tell. 

[While the boxed and gusseted rear-end housing is impressive, as is the 
Lazarus spool, most of the technological advances in suspensions have 
been seen in the shock absorbers, which are capable of varying damping 
for better traction throughout their typical run.
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Lobe-Separation Angle 
Tested and Explained

hIf the cylinder heads are the lungs of an engine, the camshaft is the 
brain. It affects the powerband and temperament of a motor more 
than any other single part, and a slight change can turn a car from a 
mild-tempered grocery-getter to a downright nasty machine. On the 
surface, the camshaft’s job is simple—open and close the valves—but 
beyond that superficial description, it’s one of the most mysterious 
and misunderstood engine components. 

A cam card with its myriad numbers, acronyms, and abbreviations 
is one red-pen stroke away from a failed math test. But to choose 
the perfect cam, all of that information needs understanding. Every 
spec is a road map to what the valves are doing, the most common of 
which are lift, duration, and lobe-separation angle (LSA)—the latter 
needing the most explanation. 

Degrees of 
Separation

WHAT IS LOBE-SEPARATION ANGLE?
LSA is the distance from the 
centerline of the intake lobe to 
the centerline of exhaust lobe. It 
is the average centerline between 
both lobes and expressed in 
degrees ranging from 95 on 
the extremely narrow/tight 
side to upward of 120 on the 
wide end. LSA is a way of sum-
ming up the relative timing of 
the intake-valve events (intake 
opening, intake closing) to the 

exhaust-valve events (exhaust 
opening, exhaust closing) in 
relation to each other, and it’s a 
great approximation of how the 
engine will operate. 

To demonstrate changes to 
lobe separation in action, we 
ordered three camshafts from 
Comp Cams, all ground with 
identical lift (0.541 intake and 
0.537 exhaust) and duration (230 
intake and 236 exhaust) but with 

three different LSAs: a 101, a 107, 
and a 113. We borrowed West-
ech Performance’s shop mule, 
a 370ci small-block Chevy and 
its SuperFlow 902 engine dyno 
and spent a day running each 
cam back-to-back to gauge its 
effect on peak horsepower, peak 
torque, cranking compression, 
idle vacuum, and the powerband 
as a whole—all the variables that 
define an engine’s character on 
the street and track. 

ON THE DYNO
With the first cam loaded in the 
engine (the 101 LSA) Westech’s 
Steve Brulé made three dyno 
pulls, the average of which was 
saved to compare to the next 
cam. To further minimize any 
dyno variations, the engine’s oil 
and water temperatures were 
kept the same for each pull. 
The lumpy-idling 101 LSA cam 
churned out an average of 484.0 

Evan Perkins





THE MULE
Known as “The Gladiator” around Westech Performance, this Dart SHP 
block–based, 370ci, small-block Chevy has made thousands of dyno 
pulls testing all manner of heads, intakes, cams, and every other crazy 
thing us magazine folk have coerced Westech’s Steve Brulé to bolt to it. 
The engine has AFR heads, Crane rockers, a TCI balancer, a Scat Rotat-
ing assembly with Mahle pistons, an Edelbrock RPM Air-Gap intake, an 
MSD ignition, and an Aeromotive fuel system. 
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[This graph plots the lift and duration of both the intake and exhaust 
lobes of a cam in relation to crankshaft degrees. The green portion 
shows the intake/exhaust overlap (the time both valves are open)

DEGREES OF SEPARATION

hp at 6,100 rpm with 493.9 
lb-ft of torque at 4,400 rpm. It 
had a robust powerband with 
tons of usable torque. However, 
the plentiful exhaust overlap 
(31 degrees) meant there was 
lots of exhaust dilution at low 
engine speed and high vacuum. 
Idle quality was rough and the 
vacuum gauge showed only 9.8 
inches of mercury (in-Hg). Brulé 
spun the engine over with the 
dyno’s starters and recorded 185 
psi of cranking compression. 

Test 1 was easy. Tests 2 and 3 
meant dissecting the motor on 
the dyno to get the old cam out. 
The valve covers, valvetrain, 
intake manifold, harmonic 
balancer, front cover, timing set, 
and cam were yanked. Brulé slid 
the 113-LSA cam, the widest of 
the test, into the engine’s heart 
and set about putting all the 
pieces back in place. 

After the next three pulls, it 
was clear the 113 cam was way 
down on low-end torque. It 
made 472.4 lb-ft at peak, a 21.5–
lb-ft disparity from the 101 cam. 
Average power was also down, 
but the engine pulled ahead of 
the 101 cam at 5,400 rpm, pick-
ing up 6.5 hp at peak. On the 
cranking compression test, Brulé 
recorded 175 psi, a 10-psi drop 
from the outgoing 101 cam. Idle 
vacuum showed a considerable 
spike to 14.7 in-Hg, likely the 
difference between being able to 
run power brakes and a manda-
tory leg workout. 

Once more the engine came 
apart to install the third test cam, 
a 107 LSA. This cam split the dif-
ference between the 101 and 113 
down the middle, and in theory 
should have walked the line 
between the results of the last 
two tests in every way—which it 
did. The power and torque curve 
lay directly in between the last 
two cams, as did the peak horse-
power and torque, 488.7 at 6,200 
rpm and 487.1 at 4,600 rpm, 
respectively. This was science 
at work, and with data in tow, it 
was time to crunch the numbers 
and find out what was going on. 

THE RESULTS
The takeaway is simple on the 
surface: A tighter LSA makes 
more low-end and peak torque 
at the expense of just a few top-
end ponies. If that were the only 
consideration, the 101 cam is the 
clear winner. However, in appli-
cation, there is a lot more to con-
sider. Things like idle vacuum, 
fuel economy, and tuning all fac-
tor into picking the right cam.

TIGHT LSA CAMS 
(101–108)
Tight LSA cams make excellent 
low-end torque and have a beau-
tiful power curve. But nothing 
comes without a cost, and idle 
vacuum suffers as LSA shrinks. 
This causes the engine’s street 

[After testing the first cam, the 101 LSA, Westech Performance’s Steve 
Brulé began tearing the engine down, starting with the valvetrain.

[Unlike an 
LS, the whole 
top end of the 
engine needed 
removing to 
swap cams.
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MYTHS ABOUT CRANKING  
COMPRESSION

LSA INTAKE CLOSES CRANKING COMPRESSION
101 36 ABDC 185 psi

107 42 ABDC 180 psi

113 44 ABDC 175 psi

A commonly held misconception is that intake/exhaust overlap 
contributes to lower cranking compression. That notion is completely 
false. “Ninety-nine percent of cranking compression is dictated by 
static compression ratio and intake-valve closing point,” said Comp 
Cams’ Billy Godbold. As you can see in the graph, the 101 LSA cam 
actually had the highest cranking compression of the batch: 185 
psi. Only once the intake valve has closed can compression begin to 
build. Because the lobes are closer together on the 101 LSA cam, the 
intake closing point is advanced (closes earlier) and the piston has 
more time to build compression—exactly what the gauge showed. 
The graph above compares intake valve closing points of the three 
cams used in the test. 
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[Even with this Comp Cams three-piece cover, the balancer still needs to be removed to get the cam 
out of the engine. Next, the timing set was removed.

[Left: Brulé removed the 
first cam and installs the 
second, the 113 LSA. 

[Swapping three cams in a day takes tools and organization—the first 
thing more than the second. 

[The two-piece Comp Cams front cover helped speed up the process by 
allowing the oil pan to remain undisturbed. 

manners and tuning to become 
fickle. A cam with a tighter 
LSA will require a looser torque 
converter, may not be able to 
run vacuum-assisted brakes, 
and doesn’t play nice with fuel 
injection. 

The lopey idle that’s uni-
versally loved (and part of the 
allure of a tight LSA cam) is 
actually misfire caused from a 
combination of exhaust dilu-
tion in the intake manifold and 
poor cylinder filling at idle. It 
creates an unsteady manifold 
vacuum condition that, on a 
fuel-injected engine, confuses 
manifold air pressure (MAP) 
sensors, making it hard for them 
to regulate fueling. The idle 
air control valve (IAC), which 
regulates idle speed, also works 
overtime attempting to “catch” 
the idle, but usually shoots high 
or low. These issues can often be 
worked through by an advanced 
tuner, but always present a chal-
lenge and compromise in tuning 
strategy. 

WIDE LSA CAMS 
(113–120)
The world of fuel injection is 
where wide LSA cams like the 
113 really shine. With minimal 
overlap and a steady manifold 
vacuum signal, they work great 
with fuel-injection systems 
and are the norm on modern 
pushrod engines, such as the LS 
and Gen III hemi. If you’re an 
OEM automaker looking for a 
steady idle, good fuel economy, 
and passing tailpipe emissions, 
this is the cam of choice. Wide 
LSA cams are also applicable in 
forced-induction applications 
where less exhaust overlap is 
required. 

MIDDLE-OF-
THE-ROAD CAMS 
(109–112)
If you look at any given cam 
catalog, you will find the major-
ity of street-oriented cams fall in 
this range. That is no accident. A 
cam in the 110–112 LSA range 
provides the necessary idle lope 
to appease gearhead ears with 
acceptable manifold vacuum 
to run vacuum-operated acces-
sories. The balance of midrange 
torque and top-end horsepower 
lends this LSA range to the 
majority of street/strip engines. 
Around 70 percent of muscle-
car performance cams fall into 
this range. 

DEGREES OF SEPARATION





78  HOTROD.COM/2017/JUNE/

[The TCI Rattler harmonic balancer was reinstalled, a process repeated 
several times between all three cams. 

[Brulé set the rocker preload 48 times during our test. 

DEGREES OF SEPARATION

AIRFLOW AND LSA
Cylinder-head flow and LSA 
are directly related: as a rule of 
thumb, the better the head flows, 
the wider the LSA can be. A 
wider LSA moves intake- and 
exhaust-valve events farther 

apart and creates less overlap, 
which hurts intake-wave tuning. 

“When you’ve properly tuned 
a performance motor, you 
create high- and low-pressure 
waves in the intake and exhaust 

that help cylinder filling,” said 
Comp Cams’ Billy Godbold. 
“When the low-pressure wave 
in the exhaust reflects into the 
intake, the pressure delta actu-
ally helps pull air and fuel into 
the cylinder.” Without overlap, 
wave tuning can be negatively 
affected and cylinder filling 
and evacuation become more 
dependent on intake- and 
exhaust-port flow.

“A tighter LSA is always going 
to have more overlap, which 
allows the exhaust and intake 
system—if they’re tuned well—
to work together,” Godbold said.

This wave tuning is what helps 
performance engines achieve 
volumetric efficiencies of more 
than 100 percent. To overcome 
this inherent problem in wide 

LSA camshafts, you simply need 
higher-flowing intake ports. This 
is why the LS series, and many 
other modern engines, make 
great power on top and bot-
tom with wide LSA camshafts 
and why a plethora of factory 
cylinder heads flow like the race 
heads of yore. 

WHICH CAM IS 
RIGHT FOR ME?
Pinning the tail on the perfect 
cam can certainly be a difficult 
task. Ultimately, it comes down 
to how you want the engine to 
run, the car’s intended purpose, 
and what you are willing to toler-
ate. Armed with more informa-
tion on camshaft theory, what 
will you build? 
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LSA AT A GLANCE

Narrower LSA
• Moves torque to lower rpm
• Increases maximum torque
• Narrow powerband
• Increased chance of engine knock
• Increase cranking compression
• Idle vacuum and quality is reduced
• Valve overlap increases
• Decreases piston-to-valve clearance

Wider LSA
• Raises torque to higher rpm
• Reduces maximum torque
• Broadens powerband
• Decreased chance of engine knock
• Decrease cranking compression
• Idle vacuum and quality is improved
• Valve overlap decreases
• Increases piston-to-valve clearance
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Sources
AEROMOTIVE; 913.647.7300; AeromotiveInc.com

AFR HEADS; 661.257.8124; AirFlowResearch.com

COMP CAMS; 800.999.0853; CompCams.com

FEDERAL MOGUL/FELPRO; 248.354.7700; FederalMogul.com

EDELBROCK; 310.781.2222; Edelbrock.com

HOLLEY; 866.464.6553; Holley.com

MAHLE; 248.347.9700; Mahle-Aftermarket.com

MSD; 888.258.3835; MSDperformance.com

SCAT ENTERPRISES; 310.370.5501; ScatEnterprises.com

SUPERFLOW DYNAMOMETERS AND FLOW BENCHES; 515.254.1654; SuperFlow.com

WESTECH PERFORMANCE; 951.685.4767; WestechPerformance.com

[For all three tests, and Edelbrock 
RPM Air-Gap intake and Holley 
950 Ultra XP Carb were used for 
induction. 

TEST LSA HP TORQUE
CRANKING 

COMPRESSION

IDLE 

VACUUM
CAMSHAFT 1 101 484.0 at 6,100 rpm 493.9 at 4,400 rpm 185 psi 9.8

CAMSHAFT 2 107 488.7 at 6,200 rpm 487.1 at 4,600 rpm 180 psi 12.2

CAMSHAFT 3 113 490.5 at 6,200 rpm 472.4 at 4,700 rpm 175 psi 14.7

[The takeaway from this test is that camshaft LSA is a double-edged 
sword. The tightest LSA (101) was worth 21.5 lb-ft of torque and a much 
broader powerband, but at the cost of much lower idle vacuum. In terms 
of horsepower, the disparity between all three cams was only 6.5 hp, 
with only 100 rpm separating the peaks. 

DEGREES OF SEPARATION
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Coupon good at our stores, HarborFreight.com or by calling 800-423-2567. 
Offer good while supplies last. Shipping & Handling charges may apply if not 
picked up in-store. Non-transferable. Original coupon must be presented. 
Valid through 8/7/17. Limit one FREE GIFT coupon per customer per day. 

FREE
WITH ANY PURCHASE

$29999
SUPER COUPON

$15999
SUPER COUPON

$29999
SUPER COUPON

$9999
SUPER COUPON

$14999
SUPER COUPON

$7999
SUPER COUPON

$999
SUPER COUPON $9999

SUPER COUPON

$599
SUPER COUPON $499

SUPER COUPON

$5999
SUPER COUPON

$899
SUPER COUPON

$699
SUPER COUPON

$799
SUPER COUPON

SUPER COUPON
3-1/2" SUPER BRIGHT

NINE LED ALUMINUM

FLASHLIGHT

ITEM 69111
62522/62573

63599
69052 shown

$497 
VALUE

Customer Rating

SAVE 
$169

Compare $269

 1 TON CAPACITY 
FOLDABLE 

SHOP CRANE 
ITEM 69445/61858

69512 shown

• Includes Ram, 
Hook and Chain

 $17999 $17999

 $17999 1791 99

 2.5 HP, 21 GALLON 
125 PSI VERTICAL 
AIR COMPRESSOR 

ITEM  69091/ 61454
61693/62803
67847 shown

Compare 
$446.61

SAVE 
$296

Customer Rating
SUPER COUPON

 $999 $9$ 99
Compare 

$19.97

 MOVER'S DOLLY • 1000 lb. capacity

SAVE 
59%

SAVE 
65%

ITEM   60497/93888 shown
61899/62399/63095/63096

63098/63097

Customer Rating

 $899 $899
Compare 

$19.98

4 PIECE ANTI-FATIGUE 
FOAM MAT SET

• Each pad measures 25" x 25"

ITEM  61607/62389/94635 shown 

Customer Rating

SUPER COUPON

SAVE 
$453

Customer Rating

12,000 LB. 
ELECTRIC WINCH 

WITH REMOTE 
CONTROL AND 

AUTOMATIC 
BRAKE

ITEM   61256/61889
60813 shown

 $37999 37999 Compare 
$752.99  

Voted Best 
Winches in 
Quality & Price

SAVE 
$240

 $17999 179$1 99
Customer Rating

 30", 5 DRAWER 
TOOL CART 

Compare $399 .99 

ITEM   61427/63308
95272 shown

• 704 lb. capacity
• 8100 cu. in. 

of storage
• Weighs 120 lbs.

 1000 LB. CAPACITY 
MOTORCYCLE LIFT 

ITEM  69904
68892  shown

Customer Rating
SAVE 
$750

• Lift range: 
7" - 30"

 $42999 $42942999
Compare 

$1049.99

 $9499 $949$ 99
Compare $269.99

 RAPID PUMP® 3 TON 
LOW PROFILE
HEAVY DUTY STEEL 
FLOOR JACK 

ITEM  61282 shown
61253/62326 

20"

Customer Rating

• Weighs 
73 lbs.

#1 SELLING JACKS IN AMERICA

SAVE 
$190

 1/4" AIR ANGLE
 DIE GRINDER 

OBD II AND CAN 
SCAN TOOL 
WITH ABS

ITEM 62439
69945

32046 shown

ITEM 60794

Compare 
$69.98

Compare 
$239.99

 $1499 $1499

 $13999 13999

Customer Rating

Customer Rating

SAVE 
85%

SAVE 
$140

SAVE 
68%

Compare 
$28.83 $1299 $1212$ 99

 1500 WATT DUAL 
TEMPERATURE 

HEAT GUN 
(572°/1112°) 

ITEM 62340/62546 
63104/96289 shown
Customer Rating

$999
YOUR CHOICE

Customer Rating

SAVE 
77%

Compare 
$44.35

 TORQUE WRENCH ES

DRIVE ITEM 

1/4" 2696/61277

3/8" 807/61276

1/2" 62431/239

• Accuracy 
within ±4% Item 239 

shown

 $1999 $1999

Customer Rating

72" x 80" MOVING BLANKET
ITEM  69505/62418/66537 shown 

Compare 
$17 .97 

SAVE 
66%

 $899 $8$ 99 Compare 
$34.99

SAVE 
85%

 $899 $899
Customer Rating

 AUTOMATIC BATTERY 
FLOAT CHARGER 

ITEM 69594
69955

42292 shown  

Compare 
$139.99

SAVE 
$80

$7999 $797$ 9999

ADJUSTABLE STEEL 
WELDING TABLE

ITEM 63069
61369 shownCustomer Rating

SUPER COUPON

SUPER 
COUPON

SUPER 
COUPON

SUPER 
COUPON

SUPER 
COUPON

SUPER 
COUPON

SUPER 
COUPON

SUPER 
COUPON

SUPER 
COUPON

SUPER 
COUPON

SUPER 
COUPON

SUPER 
COUPON

SUPER 
COUPON



LIMIT 4 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 8 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 7 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 5 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 8 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 4 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 4 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 5 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 3 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 9 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 9 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 5 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 6 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 1 - Cannot be used with other discount, coupon or prior purchase. 
Coupon good at our stores, HarborFreight.com or by calling 800-423-2567. 
Offer good while supplies last. Shipping & Handling charges may apply if not 
picked up in-store. Non-transferable. Original coupon must be presented. 
Valid through 8/7/17. Limit one FREE GIFT coupon per customer per day. 

$52999
SUPER COUPON

$8999
SUPER COUPON

$7999
YOUR CHOICE

$1799
SUPER COUPON

FREE
WITH ANY PURCHASE

SUPER COUPON
4" MAGNETIC 

PARTS HOLDER

ITEM 62535
90566 shown

$599 
VALUE

 $2199 $2199

SAVE 
48%

 3 TON HEAVY DUTY 
STEEL JACK STANDS 

ITEM 61196/69597
62392/38846 shown

Compare 
$34 .99 

Customer Rating

SAVE 
62%

Compare 
$15.99

$599
YOUR CHOICE

POWDER-FREE
 NITRILE GLOVES 

PACK OF 100

• 5 mil 
thickness

 $799 $799

SIZE ITEM 

MED 68496/61363

LG 68497/61360

X-LG 68498/61359

Item 
68498 
shown

Customer Rating

Compare 
$999

Customer Rating

8750 PEAK/7000 RUNNING WATTS
13 HP (420 CC)  GAS GENERATORS  

SUPER

   QUIET

• 76 dB 
Noise 
Level

ITEM 68525/63087/63088
 CALIFORNIA ONLY 

ITEM  68530/ 63086/69671/63085 shown

Wheel kit and battery 
sold separately.

 $59999 $59999

AMERICA'S BEST GENERATOR

SAVE 
$469

SAVE 
$60

 $9999 $9999 Compare 
$149.99

Customer Rating

 120 AMP FLUX 
WIRE WELDER 

• No Gas 
Required

ITEM   61849/62719
68887 shown

$999
SUPER COUPON

$14999
SUPER COUPON

$9999
SUPER COUPON

$5999
SUPER COUPON

$599
SUPER COUPON

$599
SUPER COUPON

Compare $49

 20 OZ. GRAVITY FEED 
SPRAY GUN 
ITEM  47016 shown
 67181/62300

Customer Rating

 $1439 $1439

SAVE 
79%

 $899 $8$ 99

SAVE 
66%

Customer Rating

Compare 
$17 .99 

 5 PIECE AUTO 
TRIM AND MOLDING 

TOOL SET 

ITEM  67021 

SUPER COUPON

SUPER COUPON

LIMIT 3 - Good at our stores or HarborFreight.com or by calling 800-423-2567. Cannot be used with other discount 
or coupon or prior purchases after 30 days from original purchase with original receipt. Offer good while supplies last. 
Non-transferable. Original coupon must be presented. Valid through 8/7/17. Limit one coupon per customer per day.

$99999
SUPER COUPONCustomer Rating

Compare 
$1999.99

72", 18 DRAWER 
INDUSTRIAL QUALITY
ROLLER CABINET
ITEM 61656

• 4602 lb. capacity
• Weighs 528 lbs.SAVE 

$1000

 $119999 1199119 99

SUPER COUPON

SUPER COUPON

SUPER COUPON

SAVE 
$138

SAVE 
50%

$7999 $7999  $799 $77$ 99

RETRACTABLE AIR HOSE REEL 
WITH 3/8" x 50 FT. HOSE

ITEM  93897 shown
69265 /62344

Compare 
$198.45 Compare $12

Customer Rating

 3" HIGH SPEED AIR 
CUT-OFF TOOL 

ITEM  47077  shown
60243/60374
67425/69473

Customer Rating

 $9999 $999 99

  A. 1/2" PROFESSIONAL 
AIR IMPACT WRENCH

    B. 1/2" PROFESSIONAL 
AIR IMPACT WRENCH 

WITH 2" EXTENDED ANVIL

ITEM   62627/68424 shown

ITEM   62746

Compare 
$259.99

B

A

• 700 ft. lbs. 
max. torque

Customer Rating

SAVE 
$180

Customer Rating

Customer Rating

 $17499 17499  $12999 12999Compare 
$369.99 Compare $249

SAVE 
$220

SAVE 
$149

 20 TON 
SHOP PRESS 

225 PIECE 
MECHANIC'S 
TOOL SET

ITEM  32879
60603  shown

ITEM  62664 • Pair of Arbor 
Plates Included

Customer Rating

 $399 $3$ 99
Compare $10.64

LED WORKLIGHTS

Batteries 
included.

 ITEM  69567/60566/62532
63601/67227 shown

A . 27 LED  A

B
B. 39 LED
ITEM   62417/62574
63722/62158 shown

SAVE 
71%$299

YOUR CHOICE

SUPER COUPON

Customer Rating

SAVE 
$290

 $11999 11999 Compare 
$389.99

6.5 HP  (212 CC) OHV
HORIZONTAL SHAFT 

GAS ENGINES  

ITEM 69727 shown 
CALIFORNIA ONLY

ITEM   60363/69730  

$9999
SUPER COUPON

SUPER 
COUPON

SUPER 
COUPON

SUPER 
COUPON

SUPER 
COUPON

SUPER 
COUPON

SUPER 
COUPON

SUPER 
COUPON

SUPER 
COUPON

ITEM 63183

BEATS Snap-on

AL 3 TON SUPER DUTY STE K

MODEL DJ3000

Snap-on
MODEL FJ300

90 DAY 
RISK FREE 

TRIAL

Customer Rating

CAPACITY3 TON 3 TON

23-1/8" MAX  HEIGHT

3-3/4" 3-7/8"

WARRANTY3 YEARS

MIN  HEIGHT

PRICE$19999 $65125

23.4"

3 YEARS

LIMIT 5 - Good at our stores or HarborFreight.com or by calling 800-423-2567. Cannot be used with other discount or coupon or prior purchases after 30 days from original 
purchase with original receipt. Offer good while supplies last. Non-transferable. Original coupon must be presented. Valid through 8/7/17. Limit one coupon per customer per day.

$17999
SUPER COUPON



750+ Stores Nationwide
•HarborFreight.com 800-423-2567

LIMIT 5 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 3 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 4 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 5 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 5 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 4 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 5 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 8 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 5 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 6 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 5 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 4 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 5 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 5 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 3 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 5 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 3 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 5 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 5 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 1 - Cannot be used with other discount, coupon or prior purchase. 
Coupon good at our stores, HarborFreight.com or by calling 800-423-2567. 
Offer good while supplies last. Shipping & Handling charges may apply if not 
picked up in-store. Non-transferable. Original coupon must be presented. 
Valid through 8/7/17. Limit one FREE GIFT coupon per customer per day. 

FREE
WITH ANY PURCHASE

ITEM 69080
69030/69031 shown

1" x 25 FT. 

TAPE MEASURE

SUPER COUPON

$999
SUPER COUPON

SAVE 
50%

Customer Rating Compare 
$20.13

ITEM  69645 
60625 shown

 4-1/2" ANGLE GRINDER  

$1499 $1499

SUPER 
COUPON

SUPER 
COUPON

SUPER 
COUPON

SUPER 
COUPON

$19
99

SUPER COUPON

$3999
SUPER COUPON

$2999
SUPER COUPON

Customer Rating $2799 $2799

19"

40"

 LOW-PROFILE 
CREEPER 

• 300 lb. capacity
Compare 

$79.99

ITEM  69094/61916 
2745 shown

SAVE 
75%

Tools sold 
separately.

Customer Rating

$34999 34999

ITEM 67831/61609 shown

26",  16 DRAWER 
ROLLER CABINET  

Compare 
$952.99

• 1060 lb. capacity
• 14,600 cu. in.

of storage

$29999
SUPER COUPON

SAVE 
$653

$13499
SUPER COUPON

Compare 
$339

12" SLIDING COMPOUND 
DOUBLE-BEVEL MITER SAW 

WITH LASER GUIDE

$19999 19999 $4999 $49$ 99

Customer Rating

SAVE 
$204

SAVE 
64%

SAVE 
$90

ITEM 61969/61970
 69684 shown 

Blade sold 
separately. AUTO-DARKENING 

WELDING HELMET WITH 
BLUE FLAME DESIGN   

Compare 
$129 .99 

ITEM 63122
    61610/91214 shown

SUPER 
COUPON

Customer Rating

Customer Rating

Customer Rating

$16
99

SUPER COUPON

$1999 $1999 Compare 
$49

SAVE 
65%

 18 VOLT CORDLESS 
3/8" DRILL/DRIVER WITH 

KEYLESS CHUCK 
ITEM   69651/62868/62873

68239 shown
Includes one 

18V NiCd 
battery and 

charger.

Customer Rating

SUPER 
COUPON

SUPER 
COUPON

$699
SUPER COUPON

Compare $10.99

$999 $999

 12 VOLT, 150 PSI
PORTABLE INFLATOR 

ITEM 61740/ 63109
4077 /63152 shown

SAVE 
36%

$499 $4$ 99
Compare 
$8.48$299

SUPER COUPON

SAVE 
64%

SUPER COUPON
 7 FT. 4" x 9 FT. 6" 

ALL PURPOSE WEATHER 
RESISTANT TARP 

ITEM 69249/69115/69137
69129/69121/877 shown

Customer Rating $3799 $3799
Compare $83.99

120 LED RECHARGEABLE 
UNDER HOOD WORK LIGHT 

ITEM 60793

SUPER COUPON

WELDING 
STORAGE CABINET
ITEM   62275
 61705  shown

Compare 
$229.97

33-1/2"

33"

14-1/2"

Customer Rating

$16999 16916999

SAVE 
$79

$14999
SUPER COUPON

SUPER 
COUPON

$499
SUPER COUPON

Compare 
$14.99$899 $899

SAVE 
66%

Customer Rating 12" TOOL BAG
ITEM 61467 shown

62163/62349
Tools sold 
separately.

SUPER COUPON

$2999
SUPER COUPON

$4999 $4999

Compare $69.99

Customer Rating

SAVE 
57%

12 VOLT, 10/2/50 AMP
 BATTERY CHARGER/

ENGINE STARTER 

ITEM 60581/60653 shown

SUPER 
COUPON

SAVE 
NOW

$79
99

SUPER COUPON $8
99

SUPER COUPON

$10999 10999

 1750 PSI 
PRESSURE 

WASHER 

ITEM 63254 shown
63255/69488

• 1.3 GPM

SUPER 
COUPON

SUPER 
COUPON

SUPER 
COUPON

SUPER 
COUPON

$12
99

SUPER COUPONSAVE 
47%

ITEM 63167
63166/96645 shown

 18 PIECE SAE AND METRIC 
T-HANDLE BALL END 

HEX KEY SET 

Compare $24.97$1799 $1799 $1299 121 99
Customer Rating

SAVE 
NOW ITEM 60819

  67933 shown

SUPER 
COUPON

$399
YOUR CHOICE

Customer Rating$599 $599

SAVE 
60%

  MECHANIC'S GLOVES 
SIZE ITEM 

MED 62434/62426

LG 62433/62428

X-LG 62432/62429

Item 62429 shown

Compare 
$9.98

$9
99

SUPER COUPON

SAVE 
55%

9 PIECE 1/4", 3/8" AND 1/2" DRIVE 
WOBBLE SOCKET EXTENSIONS

ITEM 61278/67971 shown

Compare $22.48

Customer Rating

$109
99

SUPER COUPON

$12999 12999SAVE 
$80 Compare $189 .99 

2000 LB. FOLDABLE 
ENGINE STAND

ITEM  69521 /69522 shown

Customer Rating

SUPER 
COUPON

$19
99

SUPER COUPON

$3199 $3199

ITEM 61914

 TRIPLE BALL 
TRAILER HITCH 

Compare 
$ 65.62 

Customer Rating

SAVE 
69%

SUPER 
COUPON

VALUE

$699 

1/2" DRIVE
25" BREAKER BAR



LIMIT 5 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 5 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 7 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 7 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 5 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 8 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 5 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 7 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 7 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 5 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 8 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 5 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 5 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 4 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 5 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 4 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 5 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 5 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 3 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 8/7/17. Limit one coupon per customer per day.

LIMIT 1 - Cannot be used with other discount, coupon or prior purchase. 
Coupon good at our stores, HarborFreight.com or by calling 800-423-2567. 
Offer good while supplies last. Shipping & Handling charges may apply if not 
picked up in-store. Non-transferable. Original coupon must be presented. 
Valid through 8/7/17. Limit one FREE GIFT coupon per customer per day. 

FREE
WITH ANY PURCHASE

SUPER COUPON

Customer Rating

 6 PIECE 

SCREWDRIVER SET 

ITEM 62728/62583
47770/62570 shown

VALUE

$797 

$64999
SUPER COUPON

Compare 
$1369.99

$69999 69969999

240 VOLT INVERTER 
PLASMA CUTTER WITH 

DIGITAL DISPLAY 
ITEM 

62204

SAVE
$720

SUPER 
COUPON

Customer Rating

SAVE 
25%

$6999 $69$ 99
Compare 

$79 .99 

JUMP STARTER WITH 
AIR COMPRESSOR

ITEM 62453
62374   shown

4 1in

$5999
SUPER COUPON

SUPER 
COUPON

$7999 $7999

Compare 
$129.99$5999

SUPER COUPON

 RAPID PUMP® 1.5 TON 
ALUMINUM RACING JACK 

• 3-1/2 Pumps Lifts 
Most Vehicles

• Weighs 34 lbs.

 ITEM  68053/62160
62496/62516/60569 shown

Customer Rating

SAVE 
$70

#1 SELLING JACKS IN AMERICA
SUPER 

COUPON

$99
99

SUPER COUPON

Compare 
$252.58

$12999 $12999Customer Rating

110 LB. PRESSURIZED 
ABRASIVE BLASTER

ITEM 69724/95014
60696 shownSAVE 

$152

SUPER 
COUPON

Customer Rating

SAVE 
80%

$199
YOUR CHOICE

Compare 
$9.97$299 $299

11"  CABLE TIES 
PACK OF 100

WHITE

BLACK

ITEM 60266/34636/69404

ITEM 34637 shown
69405/60277

® SUPER COUPON

$99
99

SUPER COUPON

$12999 12999

ITEM 63054
69034/62858 shown

Compare 
$205.99

10 FT. x 20 FT. 
PORTABLE CAR CANOPY

Customer Rating

SAVE 
$106

SUPER COUPON
™

Compare $59.97

$1399 $1399$899
SUPER COUPON

Customer Rating

 3 PIECE TITANIUM 
NITRIDE COATED 

HIGH SPEED STEEL 
STEP BIT SET 
ITEM 91616 shown

69087/60379

• Drill 28 
Hole Sizes

SAVE 
85%

SUPER COUPON

$19
99

SUPER COUPON

$3499 $3499

Compare $109 .99 

Customer Rating  6" SELF-VACUUMING 
AIR PALM SANDER 

ITEM    60628 
98895  shown

SAVE 
$90

SUPER 
COUPON

Customer Rating

ITEM  67287/62234
61917 shown 

SAVE 
$210

$8999 $8999 Compare 
$279.99

• 1250 lb. 
capacity 

VEHICLE 
POSITIONING 

WHEEL DOLLY

$69
99

SUPER COUPON

SUPER 
COUPON

SUPER 
COUPON

SUPER 
COUPON

Customer Rating

$899 8$8$ 99

Compare $14 .97 

 9 PIECE FULLY POLISHED 
COMBINATION WRENCH SETS 

SAE
ITEM 69043/63282/42304 shown

METRIC
ITEM 42305/69044/63171

SAVE 
59%

$599
YOUR CHOICE

SUPER 
COUPON

$499
SUPER COUPON

Compare 
$12.39

$699 $699Customer Rating

SAVE 
59%

 MULTI-USE TRANSFER PUMP 
ITEM   62961/63144/61364

63591/66418 shown

$25999

SUPER COUPON

$29999 29999

SAVE 
$140

Compare $399.99

1195 LB. CAPACITY
4 FT. x 8 FT. FOLDABLE
HEAVY DUTY TRAILER

ITEM 62648
  62666
90154 shown

• DOT certifi ed tires

Customer Rating

SUPER 
COUPON

$19
99

SUPER COUPON

$2599 $259999
Compare $39 .99 

SAVE 
50%

 PNEUMATIC 
ADJUSTABLE 
ROLLER SEAT 

ITEM 46319 shown
61160/61896/63456

• 300 lb. capacity

Customer Rating

$16
99

SUPER COUPON

$1999 $1999

Compare $71.46

SAVE 
76%

3/8" DRIVE PROFESSIONAL 
FLEX HEAD RATCHET

ITEM 62321

Customer Rating

SUPER 
COUPON

$5999 $59$ 99 Compare 
$98.62

3 GALLON,  100 PSI OILLESS 
AIR COMPRESSORS 

ITEM 69269/97080 shown

ITEM  95275 shown 
60637/61615

A. HOT DOG 

B. PANCAKEA

B
$3999
YOUR CHOICE

SAVE 
59%

Customer Rating

SUPER 
COUPON

$699 $699

Customer Rating

ITEM  61380 
68272  shown

 3 PIECE DUAL CHUCK 
TIRE INFLATOR 
SET WITH HOSE

Compare $22 .99 

$499
SUPER COUPON

SAVE 
78%

SUPER 
COUPON

$1999
SUPER COUPON

STEP STOOL/
WORKING PLATFORM

ITEM 62515 
66911 shown

• 350 lb. capacity

SAVE 
65%

Compare 
$57.55$2999 $$2999

Customer Rating

SUPER 
COUPON

$399
YOUR CHOICE

ITEM 60309

ITEM 60310

ITEM 60311/63291

BLUE POLISHING

BLACK FINISHING

ORANGE 
COMPOUND/CUTTING

6" FOAM PADS

SAVE 
66% Compare 

$11.99

$699 $699

Customer Rating

SUPER COUPON SUPER COUPON

$189
99

SUPER COUPON

$22999 22999

36" METAL BRAKE WITH STAND

Compare $279 .99 

ITEM  62518/62335
91012 shown 

Customer Rating

SAVE 
$90
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Mark Gearhart

IRON SUPPLEMENT
Prepping a Coyote Block for Big Power With Darton Sleeves
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hRegardless if you’re a Chevy, 
Ford, or Mopar fan, almost 
anyone can acknowledge the 
Ford 5.0L Coyote packs a lot 
of punch with its 302 ci. Add 
a small amount of boost and 
you’re guaranteed to make more 
than 600 hp at the wheels. While 
being gigantic in size, the cylin-
der heads flow extremely well 
and the Ti-VCT-controlled quad 
cams optimize the powerband. 
The short-block, the six-bolt 
main caps and factory 4340 
forged crank are virtually inde-
structible. But every engine has 
its weak point, right?

The piston and rod combina-
tion in the Coyote isn’t ideal and 
the oil pump gears become an 
issue when turning a lot of rpm, 
launching hard at the track, or 
running a supercharger. Once 
you start crossing the 1,000hp 
mark, the next major issue is 
the block. The factory thin-wall, 

88  HOTROD.COM/2017/JUNE/

IRON SUPPLEMENT

[There’s no easy way to remove the old sleeves other than to cut them out. To find the true bore center, Demirjian 
uses a Blake Co-Ax indicator and manually adjusts the axis to get the bore centerline for the CNC work offset 
table. The new bore is corrected to be precisely over the crankshaft axis.

[At 3.750 the sleeves are gone and we are getting into the aluminum. Here 
you can see how thin the un-bored portion of the Coyote sleeve is.

[The first pass is a clearance bore 
up to 3.710 inches at 5.800 inches 
length. This reduces the possibility 
of the stones hitting the bottom 
of the block during the final hone 
with the new sleeves. Demirjian 
douses the cutter with coolant 
to keep the heat and expansion 
down to a minimum. If the heat 
isn’t controlled, the bore could 
take a reverse bell-mouth shape 
and not end up straight. The block 
would also expand lengthwise 
during machining, making it 
impossible to hold tolerance, 
which Demirjian keeps to a half-
thou bore center-to-center of the 
3.937-inch/100mm factory spec.

[It’s critical to check the machine’s work with a bore gauge after each 
machining operation. Demirjian checks the top and bottom of the bore to 
make sure the bores are machining straight. 





gray-iron sleeves are only 0.062 
inches thick, with a minimal 
amount of material separating the 
bores from the water jackets. The 
result? The piston begins to cre-
ate stress on the thrust side of the 
bore, cracking through the thin 
sleeve and into the water jacket.

A stopgap was to weld in a 
support brace on the thrust side 
and deck the block, then Ford 
Performance came out with the 
Sportsman (and now the GT350) 
block that shored up the water 
jackets during the casting stage. 
This helps, but the factory sleeves 

still have their limitations. If you 
want to make north of 1,000 hp 
to the wheels reliably, thicker 
and much stronger ductile iron 
sleeves—like ones sold by Dar-
ton International—are a must.

Steve Demirjian owns Race 
Engine Development and devel-

ops all the new engine applica-
tions for Darton. He’s been 
sleeving blocks since the 1970s, 
working with Darton since 2000, 
and has sleeved just about every 
conceivable block out there. He 
even builds custom sleeves for 
one-off applications. 

[Demirjian checks all the sleeves for outside diameter and length using a 
micrometer and caliper. 

[A 3.826x5.295-inch-length bore is the final number. The sleeves have 
an outer diameter of 3.825, allowing for a clearance of a mere one 
thousandth of an inch. 

IRON SU PPLEMENT



[A 0.200-inch deep counter bore is milled for the flange at the top of the bores to hold the sleeves in place. The stock Coyote sleeves seat at the bottom 
and are flangeless. 



[The finished bores on one bank are ready to be cleaned and sleeved. Now it’s time to do the other four cylinders.

92  HOTROD.COM/2017/JUNE/

[Per Demirjian, the sleeves should be installed at room temperature and 
not require any heat. They slid perfectly down and, with a little persuasion 
from a hammer, seated fully into the block.

[It’s extremely important to clamp the sleeves firmly in place for about an 
hour while the Loctite cures. Failure to do so can result in the sleeves drop-
ping when the engine is started, resulting in a blown head gasket. 

IRON SUPPLEMENT

[Loctite 515 (purple) on the bottom of the bores keeps oil from coming 
up while Loctite 620 (green) is the sleeve retainer that holds everything 
in place and acts as a heat-transfer agent between the bore and block. 
Aluminum and iron expand at different rates, and both of Loctite’s seal-
ants provide up to a 40 thousandths buffer between the two.

[Here you can see the difference between the clearance bore and the final 
3.826 bore in terms of the amount of material removed from the block. 
Demirjian only takes out what he needs to keep the stiffness in the block 
as high as possible.



NHRA SpringNationals, Houston Sunday, April 23 • 5:30-8:30 p.m. 

NHRA Four-Wide Nationals, Charlotte Sunday, April 30 • 5:30-8:30 p.m. 

NHRA Southern Nationals, Atlanta Sunday, May 7 • 6-9 p.m. 

Menards NHRA Heartland Nationals, Topeka Sunday, May 21 • 2-5 p.m. (LIVE ON FS1) 

NHRA New England Nationals, Epping Sunday, June 4 • 4:30-7:30 p.m. 



[Left: The final step is to bore 
the sleeves. Demirjian stops 20 
thousandths under the final bore 
size unless specified by the shop 
conducting the assembly. This 
gives enough leftover material to 
perform the honing. 
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Sources
RACE ENGINE DEVELOPMENT; 
760.630.0450; 
RaceEngineDevelopment.com

DARTON SLEEVES; 
800.713.2786; DartonSleeves.com

ROLLING UP 
YOUR SLEEVES
Darton’s Coyote sleeves are 0.098 
inches thick at stock bore size 
and the ductile iron material is 
more than three times stronger 
than the stock gray iron sleeve. 
These dry sleeves are very simi-
lar to the sleeves found in most 
Top Fuel engines that produce 
more than 10,000 hp. 

According to Darton, Ductile 
iron is a cast, ferrous alloy that 
contains carbon in excess of 1.5 
percent. It also contains silicon, 
usually from 1.0 to 4.0 per-
cent, and manganese up to 1.0 
percent. To obtain the needed 
properties, both phosphorus 
and sulfur contents must be low. 
Phosphorus content is usually 
less than 0.1 percent, preferably 
less than 0.05 percent. Sulfur 
content must be less than 0.02 
percent. One more element, 
magnesium, is always present in 
ductile irons. Its concentration 
normally ranges from 0.02 to 
0.08 percent.

Darton’s claim to fame is 
a minimum tensile strength 
over 100,000 psi and that the 
sleeve’s surface is more abrasion-
resistant than any of their 
competitors. Also important is 
the specific honing techniques 
Darton provides on its website 
that ensures the best possible 
ring seal.

[Any time you cast, forge, cut, bore, or weld a piece of metal, stress is formed in the part. Demirjian uses 
his Formula 62 Vibratory Stress Relief machine to reduce this residual stress in engine-block castings after 
the sleeves are installed. This process eliminates warpage of the block when put into service. The larger the 
casting, the greater the warpage that can cause out-of-round cylinder bores as well as crank and cam bores to 
move around, no longer being in line. 

[Above: Demirjian decks the block 
flat. On high-horsepower builds 
(1,500+ V8 applications), he will 
step deck the block where the 
sleeves will provide additional 
sealing power and act like a large 
O-ring.

IRON SUPPLEMENT



•Set your own lighting colors for the face, 
needles and message center.
• Fully-programmable TFT display(s) for the 

information you need where you want it.
• Integrated capacitive-touch buttons match 

machined aluminum needle hubs.
• Bluetooth capability for Apple & Android app.

SEE WEBSITE FOR MORE INFO!

www.DakotaDigital.com/HR
1.888.200.9984

DAY MODE
NIGHT MODE

SERIES



TechCare®

800-441-6287
WeatherTech.com

Proudly Designed, Engineered 
and Manufactured in the USA

Canadian Customers
WeatherTech.ca

European Customers
WeatherTech.eu

© 2017 by MacNeil IP LLC

FloorLiner™ and Cargo Liner are Available in  
Black, Tan, Grey and Cocoa (for Select Applications) 

FloorLiner™

Cargo Liner

A BOLD STATEMENT

NEEDS A VOICE
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We are that voice. This is our statement.

Two cars. One platform. Zero posts.

.com



[“Good night…sleep well. I’ll most likely kill 
you in the morning.” Don’t let its mean looks 
fool you, the Viper is a sweet daily driver.

You guys know I love the Dodge Viper. 
Well, I finally got a chance to put some-
one else’s money where my mouth is and 
spent the past three months daily driving 
the 2015 Viper GT that Freiburger and 
Finnegan off-roaded in Episode 38 of 
Roadkill. Dodge had strongly encour-
aged the company to buy the car after its 
motorcross excursion, and since then, it 
had been sitting in the parking garage at 
the office. 

I drove the Viper every day and quickly 
found its strengths (long road trips, 
desert jaunts, winding roads, impress-
ing teenagers) and its weak points (tight 
parking garages, drive-thru windows, 
Costco runs). 

The whole time I had it, people kept 
saying, “Boy, you are going to have a hard 
time going back to your old cars after 
this.” I think they assumed the Viper was 
better because it was newer and has six 
times the power of the Opel. Yes, it was 
gloriously fast and it was nice to have a 
working defroster, but the real reason I 
like the Viper is because it is a new car 
that has the soul of an old one. Driving 
it every day requires concentration and 
some physicality. The payoff for your 
attentiveness is a sense of connection 
and accomplishment. All those admir-
ing looks from other drivers don’t hurt, 
either. But here’s the thing: I get admiring 
looks in the old cars, too. I feel connected 
to the machinery and the road, and it isn’t 
$600 to replace a flat tire. So while I really 
loved the Viper GT, I’ll be just as happy 
behind the wheel in the Opel GT.

hHOTROD.COM/Elana-Scherr

Daily Driver Diaries

Upgrade

WRENCHIN’ @ RANDOM
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It’s a condition we’re at a loss to 
explain but most enthusiasts suc-
cumb to at some point: the allure 
of the oddball car. As much as we 
all love a classic Deuce roadster 
or 1955 Chevy sedan, you have 
to wonder how we can pivot 

from admiring these preeminent 
designs and then get hooked on 
1941 Willys, Daytona Chargers, 
and things like this rare fastback 
Nova. You can see where cars 
built specifically for competi-
tion (like those aforementioned) 

Thom On Design

Oddity Allure

WRENCHIN’ @ RANDOM

HOT ROD Archives

defined as “different from what 
is usual or expected,” and in our 
world, a 1941 Willys all jacked 
up or a Plymouth Superbird with 
its mile-long front end are usual. 
We’ve witnessed their majesty 
for decades. So maybe these 
different designs aren’t so much 
odd as they are exceptional. 
But beyond Fiat Topolino Fuel 
Altereds and altered-wheelbase 
Coronets, there exists a world 
way past the odd—of freakish 
creations we sometimes feature 
and the stuff you’re more likely 
to see in Roadkill. These builds 
are inexplicable from a design 
standpoint, which is why we  
like hot rodding so much; it’s 
that unexpected assault on your 
eyes and mind that give you 
another take on how to build 
your own car.

hHOTROD.COM/Thom-Taylor

become objects of our lust by 
the fact they represent a serious 
pursuit of speed wrapped in a 
unique package. But taking a 
step back, your attraction is still 
to the design if you think it looks 
good rather than odd. But odd is 

tom bailey sick seconds OVERDRIVE

Larry Larson’s world record s10 OVERDRIVE
tom bailey sick seconds 2.0 OVERDRIVE

Bryant Goldstone 73 Javelin OVERDRIVE

Tom McGilton/Larson ZL1 Camaro OVERDRIVE

Denny Terzich black 7 sec 67 camaro OVERDRIVE
Dave Schroeder Corvette Overdrive

jeff lutz Evil Twin Overdrive

Jeff Lutz 57 The Beast Overdrive

jeff lutz promod camaro

Gear Vendors Inc. 1717 N Magnolia Ave, El Cajon, CA 92020 call 800-999-9555 www.gearvendors.com

Over 30 years of the baddest street/strip performers and many like
Larson, Bailey, Lutz, and Goldstone have multiple cars with Gear Vendors.

Can you place the 2nd row of photos dating back to 1983? Chisenhall, Keith Black, HotRod (Quinell), Granatelli, Al Sheib, SVS, Poteet
put the correct name to the lower row of cars - names are out of order here.



Call for FREE DVD and Catalog!

    877-200-6249TOLL

FREE
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DRtrimmers.com DRchipper.com

NEW 
LOW 

P CE!

TOW EHIND
MO S TOO!

The EASY DR® Way 
to TRIM and MOW!

The DR® TRIMMER MOWER 
gives you 5X the power and NONE of 

the backstrain of handheld trimmers!

•  Trims and mows thick grass and weeds 
without bogging down — the ONLY trimmer 
guaranteed not to wrap!

•  Rolls light as a feather on big, easy-rolling 
wheels!

•  Thickest, longest-lasting cutting cord (up 
to 225 mil) takes seconds to change.

SOME LIMITATIONS APPLY

Call or go online for details.

FREE SHIPPING
6 MONTH TRIAL

•  Chip big branches up to 5.75" 
thick!

•  Self-feeding models available.
No more force-feeding!

•  Powerful engines spin big 
fly-wheels (up to 62 lbs.), 
generating massive chipping 
force!

•  Models that shred yard and garden waste 
as well as CHIP branches.

Starting 
at just

$79999

PTO 
MODELS TOO!

LOWEST
PRICES 
EVER!

All New 
DR® CHIPPERS 
Larger Capacity, Lower Prices!



[In a four-stroke, internal-combustion engine, a cam’s intake lobe closing 
point after BDC on the compression stroke has the most significant effect 
on an engine’s operating characteristics.
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m
s

ROTATION

A camshaft’s intake closing point has 

more effect on engine performance 

than any of the other three opening 

and closing points. The earlier it occurs, 

the greater the low-rpm cranking pres-

sure. Early intake closing is critical for 

low-end torque, responsiveness, and 

for generating a broad power curve. It 

also reduces exhaust emissions while 

raising fuel economy.

As rpm increases, intake charge 

momentum  also increases. This 

results in the intake charge continuing 

to flow into the combustion chamber 

against the rising piston far past bot-

tom dead center (BDC). The higher 

the engine’s operating rpm, the later 

the intake closing should be to ensure 

all the charge possible makes it into 

the combustion chamber. But closing 

the valve too late creates significant 

reversion. It’s a fine balancing act.

In a perfect world, the optimum 

intake closing point would occur 

just as the air stops flowing into the 

chamber; would get the valve seated 

quickly and not waste time in low lift 

regions where airflow is minimal and 

there is no compression building in 

the cylinder; wouldn’t be so fast the 

valve bounces as it closes, allowing the 

charge to escape back into the intake 

port and disturb the next charge; and, 

with a hydraulic-lifter street cam, 

would ensure the closing ramps aren’t 

so fast they result in noisy operation.

hHOTROD.COM/Marlan-Davis

Contact
COMP CAMS; Memphis, TN; 
800.999.0853 or 901.795.2400; 
CompCams.com

WRENCHIN’ @ RANDOM

Why Is a Cam’s Intake Closing Point So Important?

301 MAPLE AVE. • P.O. BOX 1347 

 MENA, AR  71953 • FAX (479) 394-1996 

www.brodix.com

479•394•1075RR BB-O™
•  Oval Intake Ports
•  Exhaust Ports in Stock Location
•  Flows Over 340 cfm
•  75 lb Less Than Iron Heads
•  Available With CNC Ported Combustion Chambers  © Copyright 2017 Brodix, Inc. 

 Not legal for sale or use on pollution controlled motor vehicles.  

+90 hp!

IK 180® /  IK 200®

SAME GREAT QUALITY, NEW LOW PRICE!

I K ®  S e r i e s

COMPLETE HEADS UNDER $1000.00 RETAIL!

• Best Balance Between Performance and Price
• Uses All Standard Components
• Toughest Castings in the Business
• Perfect for Cast Iron Replacement
• 100% CNC Machined
• 180 cc Port Flows Over 245 cfm
• 200 cc Port Flows Over 260 cfm
• A-356 Virgin Aluminum, Easily Repaired
• Standard Valve Cover Pattern
• Ductile Iron Valve Seats for Use With Unleaded Fuel
• 70 cc or 64 cc Combustion Chambers
• Straight Spark Plugs
• Ends Milled and Drilled for Accessories

NEW
2017

CATALOG

CAST IRON SMALL BLOCK AND BIG BLOCK 
CHEVROLET COMPATIBLE BLOCKS

AVAILABLE THROUGH BRODIX®

BRODIX now offers small block and big block Chevrolet  compatible 
cast iron blocks to enhance your racing programs.  These new blocks 
will offer you another affordable option for your racing needs.  Please 
contact your local BRODIX dealer for more details. 

NEW

CAST IRON

BLOCKS



Secretaudio SRMS

For more information visit:
www.casmfg.com

800-888-8637
Go to our website to find

a dealer near you.

Over 40 years of manufacturing 
quality radios for vintage cars.

Secretaudio SRMS

Secretaudio SST

s Featuring hand held “RF”
 (radio frequency) remote control,
 30' range. 

s Ideal for Street rods, Classics, 
 Customs or any Vehicle! 
 Leave original radio intact!  

s The tuner/amplifier unit (black 
 box) can be hidden out of site
 (under seat, dash or trunk).     

s Built In iPod direct control interface
 with a iPod 7' docking cable. 

s�3AME�0ERFORMANCE�FEATURES�AS�THE
 Secret Audio SST.
s� )NCLUDES�A�FLUSH�MOUNT�BEZEL�FOR
 Console or under dash Mounting.
s� )NCLUDES�A�ROUND�RADIO�FREQUENCY
 remote with 30' range.

SRMS

Hideaway 200 Watt 4X50 AM/FM CD controller with 
USB MP3/WMA Flash Drive, iPod interface and more.

ONE LOCATION

HUNDREDS OF VEHICLES

SHOW DETAILS AT



Support the RPM Act and protect racing’s future.

www.SEMA.org/RPMAct

THE THREAT ISN’T OVER YET.

YOUR RIGHT TO RACE IS STILL IN DANGER

•  CAR CRAFT EDITORS’  

CHOICE AWARD 

•  CAR CRAFT  

MIDNIGHT DRAGS

•  AUTOCROSS

•  DRIFT SHOWCASE

•  DYNO CHALLENGE 

•  DAYTIME  

DRAGSTRIP ACTION

•  1000s OF AMAZING  

CLASSIC CARS  

ON DISPLAY

•  AND MUCH MORE!

EXCITING  
NEW LOCATION!

2017 CAR CRAFT
SUMMER NATIONALS

THE ORIGINAL STREET MACHINE SHOW

WHEN: JULY 21 - 23, 2017 

WHERE: BEECH BEND RACEWAY PARK  
BOWLING GREEN, KY

PRE-REGISTER NOW AND SAVE!     CARCRAFT.COM/EVENTS



LSX 427 SC 2.9L Whipple

800HP[ ]

» All Engines Are Individually Dyno Tested.

» Printed Dyno Results Are Shipped With All 

 Engines. Video Results Available Upon Request.

» Limited Warranty Included.

» All turnkey engines come complete with Mast 

 Motorsports calibrated ECM, wiring harness,     

 pedal and tune.

check out our full line of products at 

www.mastmotorsports.com
936.560.2218

Mast Motorsports calibrated ECM

The

Number One
Choice For Handbuilt

American

Muscle.

cokertire.com

877-264-6045
TOLL

FREE

SPEAK TO A TIRE & WHEEL EXPERT

OR VISIT

Hook
it up!
HIGH PERFORMANCE TIRES
FOR THE STREET OR STRIP.

D l

@mcleod_racing

McLeod-Clutches

McLeodRacingClutches

mcleodracing.com

®

RsT & RXt  

sTReeT TWiNS

sTReeT 

PRO & 

SUPeR 

sTReeT 

PRO

HYDRAUliC 

COMPONeNtS

5-SPeeD 

TRANSMiSSiON



The Thumpr-Cammed 383 Small-Block in 
Don Kwiatkowski’s 1971 Nova Hesitates 
and Stumbles Off Idle. We’re Gonna Fix It.
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[Retired diesel mechanic Don Kwiatkowski does 
most of his own work, but couldn’t tune-out his 
1971 Nova’s pesky idle and tip-in issues. 

[The 383 small-block was mechanically sound, 
but the Quick Fuel HR-750 double-pumper carb 
and MSD distributor needed work.

HOT ROD TO THE RESCUE

THE COMBO
Don Kwiatkowski dropped a 
built 383 small-block stroker 
into his 1971 Chevrolet Nova. 
The 9.7:1 mill sports GM Vortec 
cast-iron heads, a raspy Comp 
Cams Mutha’ Thumpr hydraulic 
roller bumpstick (see table, page 
105), an MSD distributor trig-
gered by an MSD-6 box, a Quick 
Fuel Technologies HR-750 
double-pumper carb with four-
corner idle atop an aluminum 
high-rise intake, and headers. 
Power is transferred through a 
38-pound flywheel and a clas-
sic Muncie M21 close-ratio 
four-speed manual trans back 
to the 3.73:1-geared 12-bolt Posi 
rearend. Frame connectors and 
CalTrac bars help plant the tires. 
Taken as a whole, the combo 

If your car has a gremlin that just won’t quit, you could be chosen for HOT ROD to the Rescue. Email us at PITSTOP@HotRod.com  
and put “Rescue” in the subject line. Include a description of your problem, a  photo, your location, and a daytime phone number. NEED JUNK FIXED?

Marlan Davis Norm Brandes

[The Nova was built as a Saturday-night cruiser 
and occasional bracket car with a built 383, 
Muncie four-speed, and 12-bolt rearend.

Don Kwiatkowsi

01] Change air bleeds

02–03] Adjust idle mixture

04] Change power valve

05–06] Accelerator-pump 
cam

07–08] Recurve MSD 
distributor

09] Spark plugs

D
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[The Nova’s 9.7:1 383 stroker small-block was running a Comp Cams Mutha’ Thumpr hydraulic roller cam.  
Famed for their rumpity-rump idle, Westech Automotive’s Norm Brandes says, “Thumpers need careful  
carburetor tuning to achieve smooth off-idle performance.” The distributor’s centrifugal advance curve also 
needed rework. The red-number callouts refer to detailed photos on the following pages.
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04

02–03

05–06

07–08

09
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[Westech’s Norm Brandes and crew diagnosed 
and fixed the Nova’s problems with the help of 
a five-gas exhaust analyzer.

[For less than $64 in small carburetor and dis-
tributor parts, Brandes was able to resolve all of 
the Nova’s idle, tip-in, and lean surge issues.

[Despite a hairy Comp Cams Mutha’ Thumpr 
bumpstick, the Nova now idles at 840 rpm and 
is fully driveable on the street on 89-octane gas.

should have made for a nice 
budget, Saturday-night summer 
cruiser while not embarrassing 
itself at the Friday-night drags.

THE PROBLEM
Unfortunately, the 383 has been 
plagued by an intractable off-idle 
bog and hesitation. “It stumbles 
and bogs at normal tip-in off 
idle,” Kwiatkowski complained. 
“During normal driving, it also 
bogs a little. Sometimes it surges 
at part throttle. It does not occur 
on a full-throttle, dump-the-
clutch pass or when revving the 
engine in Neutral. A 1,000-rpm 
idle speed is normal. If I turn 
the idle speed down to around 
850 rpm, the bog gets worse. I’ve 

02] The idle air-bleeds 
meter air into the meter-
ing block’s idle-mixture 
passage (A). Idle fuel 
is introduced through 
the idle fuel jets (B). 
The same thread size as 
the air-bleed jets, they 
provide another granular 
option for fine-tuning 
idle quality. No idle-jet 
changes were needed 
on the Nova. Turning 
the idle-mixture screws 
out (counterclockwise) 
richens the mixture.

A

B

01] Quick Fuel HR-series carbs use screw-in air-bleeds. The larger-orifice, 
low-speed (idle) air-bleeds are located outboard (A) and the smaller main 
bleeds are inboard (B). Bleed changes may be needed if best idle can’t 
be obtained by idle-mixture screw adjustment. The Nova needed richer 
(smaller orifice) idle- and main air-bleeds on the primary side only.

A B B A

MUTHA’ THUMPR HYDRAULIC ROLLER CAM
Specifications for Kwiatkowski’s Comp Cams Mutha’ Thumpr cam. Note the narrow LSA (lobe-separation angle), 5-degrees-advanced intake lobe, and large amount of overlap for a 

“street” cam. Lift is in inches; all other values are in degrees.

GRIND
PART 

NO.

LIFT DURATION AT LOBE TIMING AT 0.006 LOBE-LIFT
CENTERLINE

LOBE VALVE (1.5:1 RATIO) 0.006 LIFT 0.050 LIFT INTAKE EXHAUST INT./EXH. 

OVERLAPINT. EXH. INT. EXH. INT. EXH. INT. EXH. OPEN CLOSE OPEN CLOSE INT. EXH. LSA

291THR7 12-801-8 0.348 0.339 0.522 0.509 291 311 235 249 44 BTDC 67 ABDC 88 BBDC 43 ATDC 87 102 112 107

in a performance application, 
this can produce spurious 
readings, particularly with 
high-overlap cams like the big 
Thumprs, which have a highly 
advanced intake centerline and 
a narrow lobe-separation angle 
(LSA) to develop that raspy idle. 
“At idle and up to 2,500 rpm 
where there’s low volumetric 
efficiently,” Brandes explains, 
“the O2 sensor will see a lot of 
O2 in the unburnt hydrocarbons 
coming out the tailpipe, which 
besides raw fuel, contains a lot of 
oxygen. Sometimes with a high-
overlap cam, it reports the air/
fuel ratio as way too lean, when 
to a human sniffer, it actually 
smells eye-wateringly rich.

“On the dyno, initially we con-
centrated on the owner’s main 
complaint: from tip in, off idle 
up to 25 percent of wide-open-
throttle [WOT]. As you’d expect, 
we found low CO and a huge 
amount of hydrocarbons. An 
O2 sensor would report that as 
extremely lean, but directly read-
ing CO2—a product of complete 

changed the primary accelera-
tor pump cam and adjusted the 
accelerator pump clearances. 
The car felt too rich, so I also 
changed the idle air bleeds. I’ve 
played with the timing. None of 
these changes helped.”

THE DIAGNOSIS
We sent the Overland Park, Illi-
nois–based Nova over to Norm 
Brandes at southern Wisconsin’s 
Westech Automotive. After con-
firming the owner’s complaints 
with a quick testdrive, Brandes 
ran through the usual diagnostic 
checks. There were no misfire 
or electrical problems. Cranking 
compression averaged 150 psi,  
which Brandes says is on the 

threshold for a performance 
normally aspirated street engine: 
“I’d like to see 10.25:1 with iron 
heads and a high-overlap cam 
like the big Mutha’ Thumpr so it 
cranks around 170 to 180 psi.”

The Nova was then tied down 
on Westech’s Mustang chassis 
dyno. The probe from the shop’s 
latest acquisition—a trick EMS 
five-gas exhaust analyzer—was 
plugged into the tailpipe. A 
“five-gas analyzer” directly 
sniffs carbon dioxide (CO2), 
carbon monoxide (CO), oxides 
of nitrogen (NOX), oxygen (O2), 
and unburned hydrocarbons. 
That’s light-years ahead of even 
a wideband O2 sensor, which 
only reads O2 and CO. When 
an O2 sensor is used for tuning 
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combustion—we could see a 
true air/fuel ratio closer to the 
mid-14s.”

THE FIX:  
IDLE QUALITY
In a carbureted performance 
application, at idle Brandes 
wants to see the highest CO2 
readings possible—around 5 
to 7 percent. This correlates to 
a slightly rich 13.9 to 14.1 A/F 
ratio, which is what you want 
with a hot rod cam to compen-
sate for charge dilution. The 
first step is properly setting the 
carb’s four-corner idle mixture 
screws. Brandes uses a unique 
adjustment procedure on carbs 
with a four-corner idle system: 
With the running engine fully 
warmed up, adjust the throttle-
linkage’s curb-idle screw to 
achieve a stable idle speed. Shut 
the car off. Lightly bottom the 
idle mixture screws and back 
out all four screws equally a half-
turn counterclockwise (rich). 
Next, back out only the second-
ary-side screws an additional full 
turn (1½ turns total). Restart the 
motor, and again adjust only the 
secondary-side screws as needed 
to achieve the best idle mixture 
quality (highest CO2 readings 
or highest vacuum). Finally, 
adjust the curb-idle screw on the 
throttle-linkage to achieve the 
smoothest final idle speed.

The reason for this asymmet-
ric-mixture, screw-adjustment 
method is to ensure that achiev-
ing a stable idle speed doesn’t 
require turning the curb-idle 
screw more than 1½ turns past 
initial throttle-lever contact. Any-
thing more prematurely activates 
the main metering system, result-
ing in the idle mixture screws 
loosing adjustment authority 
(aka, a super-rich idle mixture).

THE FIX: OFF-
IDLE STUMBLE
At part-throttle drive-away, 
Brandes’ data acquisition soft-
ware logged repeated engine 
torque and vacuum spikes at and 
after clutch release. They were 
the main reason for the Nova’s 
stumble. There should have 
been enough stored energy in 

the 38-pound flywheel to cover 
it, but the Thumpr cam and low 
compression didn’t produce 
enough cylinder pressure, plus 
the distributor’s vacuum advance 
was hooked to manifold vacuum 
that decreases off idle and pulls 
back the timing, causing a 
torque sag. Brandes connected 
it to spark-ported vacuum that 
increases off idle and dialed in 
more base timing (see page 110).

However, the biggest con-
tributor was that at less than 
25-percent throttle, the carb was 
lean (not rich!) during off-idle 
transition tip in before the main 
circuit takes over full authority. 
Brandes slowly dialed out the 

HR-750 CARB CALIBRATION
Only changes from the as-received calibration are listed below. “As-Received” may not be the 
same as Quick Fuel’s original factory calibration.

PRIMARIES SECONDARIES
IDLE BLEED MAIN BLEED PV (IN-HG) PUMP CAM MAIN JET MAIN JET

AS-RECEIVED 0.075 0.031 6.5 Dark blue No. 70 No. 77

AFTER FIX 0.062 0.027 8.5 Pink No. 73 No. 81

03] The transfer slot (A) should be barely exposed at idle. If with a big 
cam you need to turn the curb idle screw too far “in” to get a stable idle, 
the throttle-blades may uncover too much of the slot. This deactivates 
fuel flow through the idle discharge hole (B). Instead, fuel starts flowing 
out the main discharge nozzles, resulting in an over-rich mixture.

B

A

03

04] Traditional power-valve selection advice based on “half the idle 
vacuum” decreases a street-driven car’s fuel-economy potential and  
(as on the Nova) may cause an occasional at-cruise lean surge because  
it opens late. Instead, select a PV based on the observed vacuum drop at 
¼ to ½ throttle under conditions of increasing engine load as explained 
in the text.

04

05] Like most 4150 carbs, an HR-750 is factory-delivered with a No. 330 
pink accelerator pump cam on the primary side. Unable to resolve the 
off-idle, part-throttle bog, a previous tuner installed a No. 427 dark-blue 
cam, which is quicker initially but flattens out over 45-percent throttle, 
delivering less fuel overall than the pink cam (19 cc versus 36 cc). The pink 
cam has a virtually linear fuel-delivery curve.

05

lean condition by changing the 
carb’s primary-side air-bleed jets. 
Air-bleeds meter air, not fuel 
like main jets, so an air-bleed jet 
with a smaller orifice richens the 
mixture. There are many more 
parts of air mixed with the fuel, 
so changing air-bleed jet sizes 
has less of an initial effect than 
changing a main jet. On the 
main jets, you generally go up or 
down two main jet numbers at a 
time, but on the bleeds the rule is 
0.002- to 0.004-inch increments.

Changing the idle bleeds 
helps tweak idle-mixture screw 
response; playing with the main 
(high-speed) bleeds fine-tunes 
the transition point where the 

main circuit comes in. They 
make the fuel curve more linear 
by smoothing out localized 
torque dips—particularly under 
part-throttle conditions. Brandes 
wound up decreasing (richen-
ing) the primary main air-bleeds 
by 0.004 inch and the idle/low-
speed air-bleeds by 0.013 inch.

THE FIX:  
POWER VALVE
Brandes moved on to evaluating 
the Nova’s performance under 
simulated highway cruise condi-
tions. On a street-driven car, 
Brandes says the power valve 
(PV) opening point is critical 

06] The versatile pink pump cam actually has three holes (most other 
pump cams have only two). Installing the pink cam’s No. 1 hole aligned 
with the No. 1 hole on the throttle lever (arrow) develops the largest 
overall pump shot.

06
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when under cruise conditions, 
the engine suddenly sees 
increased load—for example, 
when climbing a long grade. 

Traditional PV selection 
advice recommends choosing a 
PV that opens at about half the 
at-idle manifold vacuum read-
ing. For example, if an engine 
idles at 8 in-Hg of manifold 
vacuum (like the Nova), the PV 
should open at 3.5 in-Hg. Sup-
posedly, this keeps the PV from 
opening at idle and flooding 

the engine with an over-rich 
mixture. However, Brandes says 
if the idle system is properly cali-
brated and adjusted as explained 
above, it’s impossible for the PV 
to open at idle (unless the valve 
diaphragm is blown): “The PV 
can’t open until the main system 
comes in.”

But using the old-school 
selection method on a street-
driven car may cause a lean 
surge at part-throttle cruise 
when vacuum is considerably 

higher than at idle. Brandes 
instead selects a PV by loading 
the car on the dyno to simulate 
driving at a constant speed 
(about ¼ to ½ throttle). “We 
put enough load on the motor 
that it’s generating 150–200 lb-ft 
of torque, but not at WOT,” he 
explains. “We slowly increase 
the load while maintaining 
vehicle speed, which requires 
slowly rolling in more throttle as 
the engine starts leaning out and 
combustion-chamber tempera-

ture increases. When the NOX

readings rise from about 200 
to 400 ppm [parts per million] 
to 1,100 to 1,200 ppm, that’s 
evidence of a ‘lean sag’, and is the 
point where you need to bring 
in the PV. Select a PV opening 
point based on the observed 
engine vacuum reading at that 
point.” Under Brandes’ test  
criteria, the Nova’s as-received 
6.5 PV caused an occasional 
lean surge. He replaced it with 
an 8.5 PV.

The Nova’s stumble occurred at clutch release under part-throttle 
drive-away. The vertical red dotted line is the clutch-release point. As 
received, the Nova had continuous up-and-down torque spikes, which 
at several points, fell to near zero (thick red line, A). These oscillations 
are representative of a lean condition as the engine attempts to catch 
up and fully transition into the main system. At the same time, vacuum 
decreased to 2.7 in-Hg (MAP2 bar-graph) as engine load increased.

These are all signs of an off-idle stumble. If the stick-shift Nova had 
been equipped with an auto trans, it probably would have stalled out 
completely. At this time, the carb’s true A/F ratio as extrapolated from 
carbon count (CO2 and CO) was 14.0 to 14.4:1—a little lean for off idle, but 

not nearly as “bad” as the 20:1 erroneously reported by a wideband O2

(WB O2 bar graph) that had been tricked by the exhaust’s high oxygen 
content due to overlap-induced charge dilution.

After the slow cylinder burn was rectified by proper idle-mixture 
settings, richer air-bleeds, and more base timing, off-idle, post-clutch-
release torque output went up. There are just three dips after clutch 
release, but they are significantly smaller than before and don’t get close 
to zero. The curve smooths out afterward, indicating the porpoising has 
been successfully tuned out. After tuning, CO2 (thick blue line, B) dramat-
ically increased (from the baseline’s 5.7 to 9 percent at clutch release), 
confirming a more efficient burn. Manifold vacuum is higher, too.

ANATOMY OF A STUMBLE

BEFORE A B

A BAFTER
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EMS

10] Able to test a vehicle in-shop 
or on the road, the EMS Model 

8000 HP is a portable, 
standalone, five-gas 

analyzer and soft-
ware package that 
makes the granular 

tuning and analysis 
seen here possible. At 

approximately $13,600, it’s only 
practical for professional-level 
shops, but a consumer-level rent or 
lease program is said to be under 
consideration.
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get to the top, the less of a plateau 
is available to stand on. The 
Nova came in with all the things 
that made for a poor fuel burn: 
low compression, high-overlap 
cam, not enough timing, lean 
idle mixture. We couldn’t change 
the cam or compression ratio, 
but we could compensate with 
careful carburetor and spark 
advance tuning.”

In the end on a full-throttle 
run, the Nova made 344 (extrap-
olated flywheel) hp at 5,104 rpm, 
with 387 lb-ft of torque at 4,096 
rpm. It was within five numbers 
of that on 89-octane fuel. It could 
idle at 840 rpm, there was no 
post-clutch release hesitation or 
porpoising, and no lean surge at 
cruise. The high-overlap Thumpr 
cam now has the driveability of a 
much smaller cam, but without 
sacrificing its distinctive raspy 
sound. Says Kwiatkowski, “I’m 
amazed at the difference!”

LESSONS 
LEARNED
With a big cam, looking at just 
hydrocarbons or O2 can send 
you in the wrong direction. 
New five-gas exhaust analyzers 
can help identify hard-to-find  
calibration issues, letting you  
get the most out of the Quick 
Fuel or similar carb’s granular 
adjustability options. “It cuts 
the time needed to tune a car 
nearly in half,” Brandes  
concludes. Still, with patient 
trial-and-error, at home you 
can get reasonably close 
using a vacuum gauge 
and (recog-
nizing its 
limitations 
at idle) a 
wideband 
O2 sensor. 

Contacts
COMP CAMS; Memphis, TN; 
800.999.0853 or 901.795.2400; 
CompCams.com

EMISSION SYSTEMS INC. (EMS); 
Algonguin, IL; 847.669.8044; EMSgas.com

MSD PERFORMANCE; El Paso, TX; 
888.258.3835 (toll-free), 915.857.5200 
(general); or 915.855.7123 (tech); 
MSDperformance.com

QUICK FUEL TECHNOLOGY; 
Bowling Green, KY; 270.793.0900; 
QuickFuelTechnology.com

WESTECH AUTOMOTIVE; Silver Lake, 
WI; 262.889.4349; WestechAuto.com

THE FIX: WOT
Attempting to cure his off-idle 
bog, Kwiatkowski had changed 
the carb’s as-delivered, primary-
side pink accelerator-pump cam 
to a dark-blue cam, which is 
initially quicker but flattens out 
upstairs. Brandes reinstalled the 
pink cam. There was no need 
to change the secondary-side 
pump cam or go to different-size 
pump discharge nozzles. Full-
throttle, full-range WOT chassis-
dyno pulls showed a need for 
richer main jets: three numbers 
on the primary side and four 
numbers on the secondaries. 
“Try to keep NOX under 2,000 
ppm at WOT in a performance 
application,” Brandes says. 
That yields a tad richer 14:1 to 
14.3:1 air/fuel ratio at cruise (PV 
closed) and a best for full-power 
12.5 to 12.8:1 at WOT.

THE FIX: IGNITION
As received, the Nova had 15 
degrees base timing, with 34 
degrees total advance at 2,500 
rpm (as read on the balancer). 
Ultimately, the curve was refined 
to 18 degrees base and 34 degrees 
at 3,000 rpm by changing the 
distributor centrifugal advance 
springs and limit bushing. The 
goal was overcoming the low 
compression ratio and intake-
charge dilution downstairs while 
avoiding detonation upstairs. 

THE RESULTS
Although the preceding tweaks 
are described here separately, 
they actually were an ongoing, 
back-and-forth, integrated pro-
cess as Westech climbed to what 
Brandes wryly describes as “tun-
ing to a pyramid—the closer you 

07] The centrifugal advance curve was refined in Westech’s classic Sun 
distributor machine. A relatively low static compression ratio plus charge 
dilution from high cam overlap results in fairly low combustion tempera-
tures at idle. This slows flame propagation across the chamber, requiring 
more initial (base) timing—from 15 to 18 degrees BTDC, in this case.

08] Generally, 3.75-inch-stroke 
small-block Chevys like about 34 
to 35 degrees total advance (base 
plus centrifugal), so with more ini-
tial advance dialed in, Brandes had 
to slow the centrifugal advance 
by installing one silver and one 
blue spring, then change the total 
advance by swapping the blue 
limit bushing for a black one. 

09] Spark plugs can lie; five-gas 
analyzers can’t. At initial inspec-
tion, the spark plugs appeared 
carbon-fouled from an apparently 
rich mixture. In reality, the mixture 
was so lean the black soot came 
from unburned fuel. After dialing 
in the calibration, the deposits 
burned off. The only change was to 
tighten the existing wide-gap plug 
gaps from 0.060 to 0.055 inch.

1971 CHEVROLET NOVA PARTS AND PRICES
All prices are manufacturer’s direct. Does not include sales taxes or shipping. Priced 02/09/17 and subject to change. All dimensions in linear inches, except as noted. 

BRAND PART DESCRIPTION PN COST
MSD ADVANCE KIT, MSD distributors, centrifugal advance spring and limit bushing assortment (1 black bushing; 1 silver and 1 blue spring used) 8464 $15.56

QUICK 

FUEL

CAM, carburetor accelerator pump, 3-hole “pink” (used on primary side) 41-330 $3.04

GASKET SET, float bowl, metering block, and float-bowl screws, 4150-style 2-circuit 4-bbl. carb, nonstick “blue” 8-200 $16.78

JET, carburetor air bleed (#10-32 thread x 0.027 orifice), used on primary-side low-speed air bleeds (2/pkg.) 26-27 $4.72

JET, carburetor air bleed (#10-32 thread x 0.062 orifice), used on primary-side main air bleeds (2/pkg.) 26-62 $4.72

JET, carburetor main metering, No. 73 (¼-32 thread x 0.0790 orifice), used on primary side (2/pkg.) 22-73 $5.78

JET, carburetor main metering, No. 81 (¼-32 thread x 0.0920 orifice), used on secondary side (2/pkg.) 22-81 $5.78

VALVE ASM., w/ gasket, carburetor power, four-door design, 8.5 in-hg opening point 25-85 $7.49

TOTAL $63.87
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ASK MARLAN A TECH QUESTION: PITSTOP@HotRod.com
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[Exhaust smoke color provides valuable diagnostic clues. This Monte Carlo was belching blue-gray 
smoke, a telltale sign of burnt engine oil. Ultimately, the problem was traced to insufficient intake 
gasket crush on the lower (engine-valley) side, which allowed engine oil to be sucked into the intake 
runners.

[At worst, white smoke may indicate an internal 
engine coolant leak, usually due to a blown 
head gasket, a bad intake manifold seal, or a 
cracked block or heads. Confirm by looking for 
coolant in the engine oil or oil in the coolant, as 
on this Ford Lightning. Fortunately, the cause 
here turned out to be porosity in an engine oil 
cooler that was regulated by recirculating radia-
tor coolant.

The cause of “white exhaust smoke syndrome” 

could be as innocuous as water in the exhaust 

pipes condensing and boiling off or as serious as a 

cracked head or block. You can narrow down the 

cause by observing the exhaust smoke’s color and 

when it occurs.

I don’t think it’s water condensation in the muf-

flers or tailpipes because that would happen at 

cold-start whether the car was stationary or mov-

ing. The symptoms as you have described them—

they occur only after the car has sat for at least a 

week and only when going downhill, decelerating 

under engine compression braking—indicate to me 

there’s some sort of fluid accumulation over time, 

which under high engine vacuum, gets sucked out 

of the motor and produces the telltale white or 

white-gray smoke.

Engine oil usually burns as blue-gray smoke, so 

I’d rule that out as well. However, burning auto-

matic transmission fluid typically smokes white. 

Auto trans fluid can get into the motor from a 

failing automatic transmission vacuum modula-

tor diaphragm, and it’s easy to check: When the 

car hasn’t been started for a week or more, pull 

the vacuum hose to the engine off the transmis-

sion’s diaphragm port and see if there’s any 

transmission oil dripping out. If there is, replace 

the modulator.

The more serious cause of white smoke is engine 

coolant leaking into the cylinders. That can be 

caused by a cracked or porous cylinder head or 

engine block, a leaking intake manifold coolant 

transfer port or warped intake manifold, or a fail-

ing head gasket. Likely, the crack or leak is (so far) 

minute, which is why it only occurs under decelera-

tion/high-vacuum/cold-engine conditions. If there 

was a large crack—or a completely blown heat 

gasket, for example—the problem would become 

more severe after warm-up, eventually causing 

engine overheating after extended driving.

To see if it’s an internal coolant leak, start by 

checking the condition of the engine oil. Is there 

any milkiness in the oil after it’s drained? Are there 

bubbles or visible contamination of the coolant in 

PIT STOP

Q:

A:

After my 1955 Chevy V8 hasn’t been driven 

for a week or more, when going downhill 

under engine compression braking, fairly 

heavy white smoke comes out of the exhaust 

ports. Why is this happening?

Batanides Asks…

Why Is White Smoke Coming Out My 
Exhaust Pipes? Marlan Davis

Marlan Davis and Norm Brandes

[A cylinder is down in cranking compression. Is 
the problem in the heads or the short-block? 
Squirt a tablespoon of engine oil into the bad 
cylinder and recheck cranking compression. If it 
now cranks higher, you have worn piston rings 
and cylinders. If the reading remains the same 
as before, this points to a blown head gasket, a 
burnt valve, or worn valve guides and seals.
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PIT STOP

SMOKE SIGNALS

Blue or blue-gray smoke: 

Engine oil is entering the combus-
tion chambers. Possible causes 
include worn or damaged piston 
rings, worn cylinder walls, leaking 
valve-stem seals, excessive valve-
stem-to-valve-guide clearance, 
or excessive crankcase pressure 
due to a PCV valve that’s stuck 
closed or improperly plumbed. 
The exhaust usually smells like 
burnt toast.
Black smoke: The fuel mixture 
is too rich, but the engine itself 
is still mechanically OK. On a 
traditional carburetor, a rich 
fuel mixture may be caused by 
improper adjustment or miscali-
bration, the wrong float setting 

or a leaky float, a stuck choke, a 
blown power valve or power valve 
that opens too early, or exces-
sively high fuel pressure. With 
fuel injection, a rich mixture could 
be caused by improper throttle-
position sensor (TPS) adjustment 
or a failing TPS; wrong values in 
the electronic control unit (ECU) 
fuel map cells or other ECU sys-
tem fault; a miscalibrated, poorly 
located, or failing mass airflow 
(MAF) meter; oxygen sensor 
problems; other malfunctioning 
sensors; too-large, stuck-open, 
leaking, or dripping fuel injectors; 
misadjusted or stuck fuel pressure 
regulator; or a restriction in the 
fuel return line.

White or white-gray smoke: 
If you’re lucky, all that’s going on 
is moisture condensing in the tail-
pipes and mufflers as they warm 
up after cold-start—no big deal. 
Another cause can be auto trans 
fluid sucked into the engine from a 
defective automatic transmission 
vacuum modulator. Auto-trans 
fluid oil smells like burnt oil gener-
ally smells, but the smoke is white 
instead of blue as is the case with 
burnt engine oil. Otherwise, you’re 
likely looking at an internal engine 
coolant leak into the cylinders or 
cylinder head due to cracks, poros-
ity, a failed head gasket, a bad 
intake manifold seal, worn valve 
guides, or bad valve-stem seals. 

Assuming you’re running a glycol-
based engine coolant, the exhaust 
smoke should smell slightly sweet. 
In extremely rare cases due to a 
seriously bolloxed fuel system, so 
much fuel can accumulate in the 
intake manifold plenum that the 
ignition system can’t properly ignite 
the mixture; the raw fuel pours out 
the tailpipe as bleach-white smoke. 
White smoke from unburned fuel 
vapor smells like raw gas (because 
it is raw gas), so there’s no mistak-
ing it for water/coolant-induced 
white smoke. In even rarer cases, a 
hot muffler or catalytic converter 
may cause the fuel vapors to ignite, 
blowing the exhaust system clean 
off the vehicle.

the radiator? Do you have to add coolant periodi-

cally? Does the engine oil level get higher over time 

rather than staying the same or dropping? These 

are all signs of oil/coolant contamination.

Pull the spark plugs and visually inspect them. 

Water contamination manifests as white-colored 

spark plugs. If you find a white plug, also check the 

cylinder in question, if you can, with an inspection 

light inserted through the spark-plug hole. The cyl-

inder and piston tops should appear steam-cleaned 

with no carbon deposits. If the bad plugs are all on 

one bank, it’s probably a head gasket or cylinder-

head issue. If you find bad plugs on both sides, it’s 

probably due to a commonality—most likely, the 

intake manifold or intake gaskets.

A compression test can tell you a lot. Are the 

cylinder or cylinders that have the white plugs 

down in compression compared to the cylinders 

with normal-colored spark plugs? To narrow down 

a tricky, very small crack or porosity problem, it 

may be necessary to do a coolant-system pressure 

test. Some auto-parts chains let you rent pressure 

testers for a nominal fee. 

For additional details about diagnosing engine 

smoke issues by color, see the sidebar above.

OLDS OIL DIPSTICK  
AND TUBE
My 17-year-old daughter has her heart set on 

restoring her 1978 Cutlass Supreme with the 

260. Could you recommend where she can 

purchase a dipstick tube? Can’t find ’em at 

standard parts stores or the local junkyard.

Pastor B.

Via email

I’m not sure if you’re talking about the dipstick 

(oil-level indicator in GM parlance), the tube it 

slips into, or both. These parts aren’t sold through 

generic auto parts stores. Although General 

Motor’s Oldsmobile division and dealers no longer 

exist, any other GM car or truck dealer can order 

any GM part if it’s still available. GM only recently 

discontinued the indicator (PN 419242) and tube 

(PN 417090), so there may still be residual remain-

ing stock at some local GM dealers. Ask your GM 

dealer to search for any leftover parts on its parts 

locator network.

Olds aftermarket performance specialist Dick 

Miller Racing stocks a new universal chromed oil 

pan dipstick-and-tube set (PN DMR-9404). As a 

matched pair, Miller says it works on any small- or 

big-block Olds.

If you want to try again to find stock used parts 

in the wrecking yard, note the above-referenced 

GM parts can be found on just about any Olds 

small-block V8 gas and diesel engine from at least 

the early 1970s through at least the early 1980s. 

Besides the Olds 260, this would also include the 

Olds 307, 350, and 403 small-blocks. Starting 

in the mid-1970s, GM started swapping engines 

among divisions, so don’t limit your search universe 

to just Cutlass Supremes or other Oldsmobile-

badged models. And there’s always eBay.

The real hassle is removing an intact dipstick 

tube from the block undamaged and in one piece. 

The usual removal procedure is to drop the oil pan 

and, using a plastic-head hammer, carefully pound 

on the bottom of the tube to push it upward until it 

pops out the top of the block-passage. Usually, the 

engine must be out of the vehicle to gain sufficient 

access to accomplish this. No surprise junkyards 

don’t want to sell you just a tube! 

But in use these tubes do tend to break off flush 

with the block, which I’m guessing is what may 

have happened on your daughter’s Supreme. It 

is possible to remove a broken tube entirely from 

the top side. Thread a sheetmetal or similar self-

tapping screw into the top of the broken tube. 

Then attach a slide-hammer to the head of the 

screw and work the tube out.

Contacts
DICK MILLER 
RACING; Science Hill, 
KY; 6623.233.2301; 
DickMillerRacing.com

EBAY INC.; San Jose, 
CA; 866.540.3229 or 
408.376.7400; 
eBay/motors.com

GM CUSTOMER CARE 
AND AFTERSALES; 
Grand Blanc, MI; 
810.606.2001; 
GenuineGMparts.com

[This is Dick Miller’s 
universal Olds V8 
chrome dipstick and 
tube. When installing 
any new Olds oil 
dipstick tube, Miller 
recommends filing 
down protrusions A 
slightly. Place a dab 
of silicone on the hole 
in the block where 
tube protrusion B 
seats. This seals the 
hole yet permits eas-
ily inserting or remov-
ing the tube without 
heavy hammering 
and/or dropping the 
oil pan.
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World’s First
Mail Order Speedshop

World’s First
Mail Order Speedshop

www.ebcbrakes.com

THE ONLY BRAKES
MADE THIS WAY

Kevlar® based low abrasion, low dust,
high performance compound in a choice
of different blends for every driving style 
and vehicle

Edge chamfers for reduced chatter
and improved pad 
contact

Unique "Brake-In™"
coating conditions
rotors fast at pad 
install and seats new
pads quicker

NUCAP® NRS® hook
finished backing plates
for superb bond
strength and zero
chance of pad de-bond

Noise shims on piston
side of pad for totally
silent braking

Combine your choice of these quality UK made EBC pads with our
sport rotors which arrive with “thermic black” corrosion resistant
coated finish for great looking brakes that COST less and STOP faster.

Buy ONLINE or from your favorite
performance store or order at Autozone.

GD BSD

RKUSR



Flex-a-lite’s 
Hurricane-in- 
a-Box
Flex-a-lite // 800.851.1510  
Flex-a-lite.com

Flex-a-lite introduces the ultimate track fan: The 

new 1000 Airmover is a compact, durable fan for 

cooling you and your race car. The roto-molded 

case is impact-resistant and allows the fan to 

perch itself at different angles. A 110v plug is 

included on the unit so more Airmovers can 

be daisy-chained or a small power tool can be 

plugged in.

Price: $219

Dial in Your Clutch Release
Magnus Motorsports // 905.669.8400 // MagnusMotorsports.com

Spend enough time behind a clutch and you’ll probably scatter a few parts here and there pursuing 

consistency. Magnus Motorsports’ Launch Control Device is a switched release valve with a user-

adjustable delay. Tie the solenoid to your two-step limiter for launch-only activation with no delay on 

upshifts. 

Price: $275

PARTS & STUFF



Holley’s 
Modular  
Hi-Ram Intakes 
for GM LT1
Holley // 866.464.6553  
Holley.com

Holley’s split-plenum Hi-Rams are popular with 

builders due to their modular upper and lower 

sections. Whether folks are using the machined 

runner with their own sheetmetal intakes or 

adding an intercooler above the plenum floor, 

Holley now brings the LEGO-intake to direct-

injected LT-series V8s and includes provisions to 

run supplemental port injection.

Price: $777.95

GForce Engineering S550 Mustang 
IRS Entry-Level Axles
GForce Engineering // 316.260.8433 // GForce1320.com

GForce’s Entry-Level axles can handle 850 hp and feature custom-built, CNC-machined  

CV joints that mate to 28-spline axles. Not only are these axles stronger than the factory  

shafts but also help mitigate wheel hop, thanks to their increased rigidity. 

Price: $1,299

NEW Catalog
Available For

Download
ArtMorrison.com

TOLL FREE:

866-808-4759
www.ArtMorrison.com

1 8th St. E
Fife, WA 08424
P: 253-922-7188
F: 253-922-8847

12 time SCCA Solo National
Champion Mary Pozzi and her 
AME-chassied Gen II Camaro

Technology In Motion

Track Tough.
Street Smart!

Now Available
With Multi-Link

IRS Suspension

AME’s GT Sport chassis are proven 
in competition and highly acclaimed 
for their great ride on the street! And 
now they’re available with Multi-Link 
Independent Rear Suspension, which 
helped Mary Pozzi win the 2015 SCCA 
Solo National Championship. The I.R.S. 
has benefits for the street, too; it 
better absorbs bumps in the road and 
transmits less noise to the car.
 GT Sport chassis are engineered 
to be a bolt-in replacement for the 
OEM frame and can be installed by 
competent do-it-yourselfers. Available 
for nine popular applications.

U 1947-53 Chevy/GMC
U 1949-54 Chevrolet
U 1953-62 Corvette
U 1955-57 Chevrolet
U 1955-59 Chevy/GMC
U 1959-64 Chevrolet
U 1964-67 GM A-Body
U 1967-69 Camaro
U 1968-72 GM A-Body



TO ADVERTISE IN THIS SECTION CALL  310-531-9881PRO SHOP

.  Safe  .  Secure  .  Discreet

Buy FDA-Approved Viagra, Cialis

plus more Brand Medication Online!

Visit Viamedic.com/DP for discounts

Networking with USA 
Pharmacies and Doctors

since 1998

Order Online,
by Phone (800-916-6337)

or Mobile Device!



WeatherTech.com
800-441-6287

Canadian Customers
WeatherTech.ca

American Customers
WeatherTech.com

European Customers
WeatherTech.eu

© 2017 by MacNeil IP LLC

MudFlaps
BumpStep®XL

FloorLinerTM

Stone & Bug 
Deflector

Side Window 
Deflectors

TechLiner®

Roll Up Truck Bed Cover

TO ADVERTISE IN THIS SECTION CALL 310-531-9881PRO SHOP
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Not in stores. Call: 610-827-2200
or order online at

athenainstitute.com tm

DR.WINNIFRED B. CUTLER
• Creator of 10:13tm and 10Xtm

• PhD, biology, U Penn,
Postdoc Stanford

• Author 8 books, 40+
scientific articles.

• Co-discovered human
pheromones in 1986. (Time
12/1/86; Newsweek 1/12/87)

REJECT CHEAP IMITATIONS
Athena Institute, 1211 Braefield Rd.

Chester Springs, PA 19425 HOR

GETS YOU MORE AFFECTION from WOMEN

UNSCENTEDRAISE the OCTANE
of your AFTERSHAVE tm

Athena Pheromone 10Xtm

increases your attractiveness to women.
Add the vial of 1/6 oz. to 2 - 4 oz. of your favorite cologne
or aftershave; worn daily lasts 4 to 6 months. Or use
straight. Contains human attractant pheromones. Works
for most, but not all. FREE US SHIPPING.

Athena Pheromone 10X for
men: $99.50 for 6 mo. supply.
10:13 for women: $98.50.♥ Jerry (ND) 10X reorder: “My friend and I went out

together. I wore the pheromone and Ben didn’t. I was
like a magnet. Women kept coming up to me. This
one blonde came from across the room and said ‘Hi!
I just wanted to meet you and introduce myself!’”

♥ Victor (TX) “Women notice me more. I have noticed
an increase in confidence. Casanova and Don Juan
are 2nd and 3rd to me!”

UNMATCHED
PERFORMANCE
UNMATCHED
PERFORMANCE

BOLD 
STYLE
BOLD 
STYLE

Summitracing.com

EASY LOOM™
SPLIT LINE SLEEVE
��&OHDQ�FODVV\�ORRN�WR�FOHDQ�

XS�ZLUHV��OLQHV�	�KRVHV
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��1R�QHHG�WR�GLVFRQQHFW�
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Jegs.com

AVAILABLE AT:

'HVLJQ(QJLQHHULQJ�FRP   ������������

1-800-932-7663
HR017© 2017 YEARONE

Restoration & Performance Parts for 
GM, Ford & Chrysler Muscle Cars

YEARONE.com

For details please call 

1-800-932-7663

LIMITED TIME OFFER

*some restrictions apply

20
*

6DYĠ

%

Visit YEARONE.com and 
enter code HOT

to save 20% or more on applicable items.
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SPINTECHMUFFLERS.COM THE SOUND OF SPEED 

LOW-PROFILE MUFFLERS / X-PIPE KITS 
TRANSITIONS / ELBOWS / BENDS 

OVAL TUBING 
EXHAUST SYSTEMS

888.550.7746

LS

MuscleRods.com
770-751-0687

Designed 
and Built in 

the USA

Easy Bolt-in

LS Swap Kits!

M U S C L E   R O D S

Conversions Use Code

MR16P
Online

and save

10%

Everything to install 
an LS based engine 
in your car or truck.

What a difference 
3 inches makes

Credit Card Orders Call 4OLL�&REE�!NYTIME�s�����

1-800-378-4689
������������s���AM��PM�034��-&	�3E�(ABLA�%SPA×OL

Dr. Bross advises erection size can be 3 inches bigger and can have enlargement for a lifetime 
when you continue to take PRO+PLUS PILLS.            Money Back Guarantee.
PRO+PLUS Ultimate�s�Men of any age can achieve the highest success rate in 2-3 months. 
PRO+PLUS Advanced�s�Maximum results in 3 to 4 months for men 18-45.

Add PRO+PLUS ACCELERATOR LIQUID to any Pro+Plus Formula. See and feel
the benefi ts immediately. FREE with any 360 day supply of Pro+Plus Pills.

Individual results may vary. These statements have not been evaluated by the FDA.  This product is not intended to diagnose, treat, cure or prevent any disease.

  02/�0,53�,1�!##%,%2!4/2�,)15)$�&OR�&ASTER�2ESULTS� $25.00 $
  02/�0,53�842%-%�)MMEDIATE�%RECTIONS�����#APSULES� $48.75 $
  -Y4-AX��4ESTOSTERONE�"OOSTER�����$AYS�3UPPLY� $45.00 $
��3%8#)4%2�,)15)$�to Excite Women $25.00 $
  !442!#4!-!4% Pheromone to Attract Women $25.00 $

Name (Print.  I am over 18 and agree to the terms of ProPlusMedical.com)

!DDRESS���#ITY���3TATE���:IP

Credit Card Number %XPIRES� #6#�#ODE

Advanced Ultimate
Can gain up to 50% 
in length & width.

Can gain up to 50% 
in length & width.

Pro+Plus Pills

I’m Brenda, My boyfriend uses the 
Pro+Plus Ultimate. Hear how he 
satisfi es me. (888) 242-0469

www.ProPlusMedical.com

30 Days plus 30 Days FREE M  $60 M  $80 $
60 Days plus 60 Days FREE M  $110 M  $140 $
180 Days plus 180 Days FREE M $210 M $240 $

Shipping, Rush Service and Insurance $20.00 VALUE ONLY $   14.95
Total Enclosed $V29T

-AIL�0AYMENT�TO� !VID�0RO�-EDICAL�$EPT����(�!�s�"OX���������4ARZANA��#!������

PERMANENT LIFETIME ENLARGEMENT?
Does not contain

Yohimbe & L-Arginine.

M  Check  M  Money Order  M  Cash

For best results Dr. Bross 
recommends 1 year supply 
to reach your Maximum 
Potential



Speeding in a Land Down Under Best Instagram 
Pic This Month

[Video Creative Director Levi  
Rugg caught me in a reflective 
moment on the salt. Look for a 
full documentary on our adven-
ture appearing at MotorTrendOn 
Demand.com.

I’d never been so peaceful at 
249.532 mph. Maybe it was the 
bliss of fulfilling a plan that failed 
nine years ago, but I think it was 
more. 

Deep in South Australia lies 
Lake Gairdner—glorious to the 
eye, peacefully absent of phone 
reception, and appropriately 
used for racing. Similar to the 
USA’s Bonneville Salt Flats, 
the Aussie version is roughly 
37 times the size and remains 
unspoiled, with a salt thickness 
and flatness unmatched in Utah. 
For 27 years, land-speed racing 
at Gairdner has been sanc-
tioned by the Dry Lakes Racers 
Australia. In 2008 my racing 
partners Keith and Tonya Turk, 
along with friend Steve Atwell, 
shipped our HOT ROD Mag. 
Spl. Camaro to Gairdner, only 
to send it home when the meet 
was canceled due to wet salt 
conditions. Last March, Keith 
and I had an opportunity for 
a make-good when Jack Rog-
ers—who we know from SCTA 
and ECTA racing—invited us 
to drive one of three cars he was 
sending Down Under. Jack held 
memberships in 200 MPH clubs 
at eight venues in the U.S. and 
understood our plight to stack 
up our own memberships 

Thanks to significant efforts 
by car builders Steve Strupp and 
Greg May, Jack scored his ninth 

200 club with a 206.493-mph 
record in his famed No. 757 
third-gen Camaro. In his 1968 
Camaro, Keith got into his sev-
enth club with a 237.514 record 
and I scored my fifth at 249.532. 

The stats alone belittle the 
adventure of Lake Gairdner. We 
can only cringe at Steve’s suffer-
ing in prepping three cars, three 
spare engines, a push truck, and 
a semitruck and stacker trailer 
and driving it from Indiana 
to Los Angeles to be shipped 
to Melbourne. After battling 
the customs nightmare, it’s a 
466-mile drive to the deep out-
back. From our approach via a 
26-hour air trip to Adelaide, it’s 
a 200-mile trip on bitumen and 
another 100 on dirt, including 
silt patches and stretches of the 
most destructive washboard I’ve 
ever seen. Once there, you camp 
between anthills. They track 
swarms of flies with a weather 
radar. 

The place has its bliss, too. 
You’re sure to spot thousands 
of sheep and then kangaroos, 
though the emu eluded us on 
this trip. You’re 100 percent 
off the grid, out of touch from 
civilization. Born and raised in 
Los Angeles smog, I was on an 
oxygen high the whole time and 
slept better than I have in years, 
assisted by wearing out plenty 
of beers in camp after choking 
down a few of the aforemen-
tioned sheep at the ramshackle 
canteen operated during Speed 
Week. The dirt is rust red in 
sharp contrast with the snow-
white salt shoreline. Sunrises are 
weak by Bonneville standards, 
but satisfying sunsets bleed 
down to a pitch black with tens 
of thousands of pinholes of star-
light. Under this canopy of per-
fection, a raucous Wednesday 
night auction is held in a sheep-
shearing barn where everyone 
ignores a long-dead kangaroo as 
Animal, the race director, holds 
the stage. Disappointingly, he 
wore more than just his under-
wear this year. 

It’s with that backdrop that 
I made my most blissful 249-
mph run. I was on the fly-and-
drive program, with the car’s 
regular crew doing all the hard 
work, which was a guilty plea-
sure I likely won’t enjoy again 
in dry-lakes racing, but Keith 
and I are forever grateful to 
those guys and to Jack Rogers 
for affording us an opportu-
nity that we’d likely have never 
again given ourselves. 

The experience has driven 
me to jam harder on my last 
and most challenging 200 
MPH Club entry at El Mirage 
Dry lake in California.
hHOTROD.COM/David-Freiburger

FINISH LINE

BEHIND 
THE 
SCENES

I wrote this 
column on my 
iPhone on the 
plane on the 
way home from 
Australia.

The 2017 HOT 
ROD Drag 
Week™ sold out 
400 spots in 6 
minutes back in 
March.

By the time 
you read this, 
HOT ROD will 
have moved 
into its freshly 
revamped 
office space in 
El Segundo, 
California!

Car I Most 

Wanted to 

Build On the 

Day I Wrote This
The camera 
crew is waiting 
on me building 
it as I’m typing 
this: a 1969 
Impala with a 
blown big-block 
Chevy.
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[The car: an 
aerodynami-
cally stock 
1968 Camaro 
with a 598ci, 
naturally 
aspirated 
big-block. 
It’s wrapped 
in archival 
Bonneville 
pics from 
HOT ROD.





VISIT CONTINENTALTIRE.COM FOR COMPLETE DETAILS.

OFFICIAL TIRE

In addition to performance, the ExtremeContact™ Sport provides an extra 

measure of confidence because it is backed by the Total Confidence Plan:

1 Rear axle of split fitments covered at 15,000 miles.
2 Coverage is within the stated duration from the date of purchase or the first 
   2/32nds treadwear, whichever comes first. Restrictions and limitations apply.

30K
MILE LIMITED

MILEAGE WARRANTY
1

60 DAY
CUSTOMER

SATISFACTION TRIAL
2


