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The Evolution engine popularly known as Evo is an air-cooled , degree, V-twin engine
manufactured from by Harley-Davidson for the company's motorcycles. Most analysts consider
the Evolution to be the engine that saved the reorganized Harley-Davidson company from
certain bankruptcy. Harley-Davidson's official name for the engine was likely related to the
company's attempt to reform its image following the management buyout from previous owner
American Machine and Foundry AMF. Both the heads and cylinders of the Evolution engine are
made from aluminum to reduce weight compared to a cast iron design. Air cooling efficiency is
improved as aluminum is a superior thermal conductor to cast iron. The blocky rocker boxes
thus becoming nicknamed "block head" which never caught on , aluminum heads and cylinders
also referred to as "jugs" are the only part of the Evolution engine that can be said to be
essential; the Big Twin and Sportster incarnations of the Evolution are significantly different.
The unit construction of the Harley-Davidson Sportster , which has essentially been unchanged
since its inception as the side-valve cc "K" Model in , was retained with the Evolution engine
upgrade in , resulting in a unique valve train configuration. Unlike almost any other engine in
production today, the Sportster Evolution uses one cam per engine overhead valve , resulting in
four individual, single-lobe, gear-driven camshafts. The cam lobes are thus all located one
behind another, and pushrods are arrayed in pairs front and rear parallel to the cylinder axis as
a result. This allows each lifter and pushrod to deflect from the cam lobes perpendicular to the
lobe plane. This configuration is friendly to radical, high-output cams, making the Sportster
Evolution a natural choice for the once Harley-Davidson owned line of Buell Motorcycle
Company sportbikes from up to late model year. The Sportster Evolution engine has remained
largely unchanged from to the present day, though changes to the transmission, final drive and
motor mounts have necessitated changes to the Sportster Evolution case. A simplified
derivative of the engine was used on the Buell Blast entry-level motorcycle from to The
Sportster engine as used on the Buell Blast was in most ways similar to the one used on
Sportsters, albeit with the rear cylinder removed, along with other concessions to reduce
overall cost and maintenance. While the main case was only slightly modified from the previous
Shovelhead engine, the top end was significantly improved. The cc Evolution utilizes a single,
four-lobe, gear-driven camshaft located just above the crankshaft axis. The Big Twin pushrods
have a distinct helical appearance because the vertical plane formed by each cylinder's rockers
front-to-back is exactly perpendicular to the vertical plane formed by the cam lobes left-to-right.
The need for one lifter and pushrod set to reach all the way out to the most outboard cam lobe
gives rise to the Big Twin's tell-tale offset lifter assemblies, where the forward lifter assembly is
located slightly farther out and rotated to enable the valve gear to make the reach. The Big Twin
has been accompanied by a number of different primary drives and transmissions, both on
production Harley-Davidson motorcycles and in custom applications. The aftermarket selection
of accessories for these closely related systems is wide, as it is for the engine itself. The
Evolution Big Twin motor was, until the introduction of the Twin Cam engine, the last of the line
of single cam, overhead valve motors tracing their lineage back to the seminal Knucklehead
design penned by founder Bill Harley. Harley reverted to a single cam design with the
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PDF Printable version. Popular searches. My notifications My Account. More about the Lancer
Evolution. Overview Most Popular. Starting MSRP. Drivetrain viscous center differential yes
Drive type All wheel drive Front, center and rear limited slip differential yes Transmission
5-speed manual. Fuel tank capacity Engine Torque lb-ft rpm Base engine size 2. Safety
electronic brakeforce distribution yes front seatbelt pretensioners yes 4-wheel ABS yes Rear
door child safety locks yes engine immobilizer yes Rear center 3-point belt yes child seat
anchors yes Rear integrated headrests yes Front and rear ventilated disc brakes yes 2 front
headrests yes 3 rear headrests yes auto delay off headlamps yes Emergency interior trunk
release yes. Power Feature 1 one-touch power windows yes Power mirrors yes remote keyless

power door locks yes Heated mirrors yes. Instrumentation tachometer yes clock yes. Front Seat
Dimensions Front head room Front leg room Front hip room Rear Seat Dimensions Rear head
room Rear hip Room Rear leg room Rear shoulder room Dimensions Front track Maximum
cargo capacity Curb weight lbs. Gross weight lbs. Cargo capacity, all seats in place Length
Ground clearance 5. Height EPA interior volume Wheel base Width Rear track Sponsored cars
related to the Lancer Evolution. Suspension four-wheel independent suspension yes multi-link
rear suspension yes MacPherson strut front suspension yes. Warranty Basic 5 yr. Drivetrain 10
yr. Rust 7 yr. Roadside 5 yr. See Lancer Evolution Inventory. Sign Up. Black, alcantara Black,
leather. And after just one lap, you understand why the Mitsubishi Lancer Evolution IX leaps out
of corners, doesn't bottom out when you jump it, and flicks so controllably through a chicane.
This car is perfectly adapted to this environment. Evolution: It's how you improve the breed.
Even in Version 9. But power has been increased beyond the old horse limit according to the
so-called gentleman's agreement among Japanese automakers to a new official horsepower at
rpm, while torque has been cranked up to pound-feet at rpm. The added torque comes from
Mitsubishi's MIVEC variable valve-timing an Evo first , and the horsepower increase is due to
the turbocharger's larger and more direct compressor housing outlet. There's hardly a dead
zone in the rev range anymore. Down low, MIVEC remaps intake-valve phasing to optimize
grunt, and the new compressor housing is claimed to reduce turbo lag by five percent, which
means power delivery is far more linear prior to the car going into warp drive at rpm, where
wide-open-throttle boost pressure soars to The results are immediately obvious and are further
enhanced by new gear ratios first, third, fourth, and fifth in the five-speed transmission. Other
engine minutiae include longer-threaded spark plugs cooler-running , materially different timing
belt more durable , a cosmetic engine cover resists heat better , and a reshaped oil ring reduces
oil consumption. For those who care about such things, the rpm rev limiter is still active from a
standstill. It has nothing to do with optimizing a launch; quite the contrary. Mitsubishi engineers
says this is to protect the pinion of the ring-and-pinion in the front differential from a sudden
shock of gear-shredding torque. Japanese-spec Evos don't have it because their tires aren't as
grippy as ours, and they allow some wheelspin on a hard launch. So now you know. An
available under-car front airdam extension and rear-wing Gurney flap reduce aerodynamic lift at
the front and make real downforce at the rear. While it's difficult to be sure of these claims, the
car did feel exceptionally stable on the interesting side of mph while rim-firing around the
degree banking and storming into an mph sweeper. Head- and taillamps get a smoky mirror
finish, and the foglights reside in specific oval oculars. The cockpit of the Evo also is slightly
changed: No more low-rent cloth and workaday Lancer dash colors. Titanium- and carbon-look
dash panel accents and aluminum-covered pedals are standard on the regular Evo IX, but not
on the RS version. The Evo IX scoop photo we ran in our April issue was of a Japan-market MR
model, which means our five-mph rear bumper is the same as before. The RS and MR retain the
aluminum roof; only MR has the six-speed, and all models get the new seats, plus the handy
increases in power and torque. How much will the IX cost? Look for this last boxy Evo around
September. About that time, we'll put some rubber down at our favorite track and let you know
the results. It's a cool name, like Speed Racer's mysterious older brother. But believe it or not,
Mitsubishi execs are considering starting over again with the next-gen Evo because they insist
the car will be a significant departure from the I-IX series we've come to know and love. So you
could be looking at Evo 1, take two. Uhhh, someone needs to tell these guys what they're
messing with. Evo X--that's what it'll always be to us--won't appear until But here's what we
know. Renderings making the rounds on various Evo Web sites are close to the actual digital
prototype body we've seen with our own eyes along with a bad-to-the-bone Evo IX wagon
concept. The main differences are the absence of hood louvers and the side glass tumblehome
is more vertical on the working model. The gaping fish-mouth grille bisected by a thin bumper
as on the Audi A6 or VW Jetta is real, but still a topic of debate. Overall, the car looks Italian.
Think Alfa Romeo especially from the rear , but with the wheels pushed farther to the corners
and a more menacing, decidedly Japanese anime face with narrow headlamps. Speaking of
wheels, the tread width will increase by about 2. Close Ad. Watch Originals. Join MotorTrend.
Fall Share on Facebook Share on Twitter. For , all Evos got a revised version of the 2. Both
numbers were up a bit from the previous-generation Evo VIII that had horsepower and
pound-feet of torque. Exterior changes include BBS forged alloy wheels, reducing unsprung
weight , inverted Bilstein shocks, HID headlamps, and color-matched vortex generators on the
roof. Opting for the zero-lift aero kit also gives you a rear spoiler wickerbill, underbody air dam,
and front brake air guides. The chatter is that the six-speed is a touch too fragile if one is trying
to push a lot of horsepower through it, putting the five-speed more in line for those folks who
want to really get into tuning their car. We liked the six-speed because it lowered the revs at
freeway speeds and gave us less interior buzz. Something else Mitsubishi did to reduce weight

was to make many body pieces from aluminum-including the front fenders, hood, and, in the
case of the MR and RS, the roof. The use of aluminum trims the upper body weight by
approximately 8. With the new roof, the Evo's center of gravity was lowered by 3 mm. By
comparison, to achieve the equivalent center of gravity, a conventional steel roof would have to
be lowered two inches. All editors who drove the MR appreciated the nicer ride compared with
past-generation Evos, finding it was much smoother and without noticeable loss in handling.
However, even with those improvements, it was still too rough for many on staff. Since the
suspension and tires are the same across the Evo line, the improved ride comes from the
inverted Bilstein shocks. You still feel every bit of the road, but the impacts aren't as abrupt and
with all the seams, cracks, and potholes in Southern California byways, it's a most welcome
upgrade from the other Evos. While the interior offers good, sporty, firm, supportive
seats-ergonomics are spot on, everything is right where it needs to be-some found it too
sparse. Complaints focused on a few areas: difficulty in pulling away from a stop smoothly, too
much interior noise, rough ride, large turning radius, and the rear-wing height being right in the
sight line, which makes it difficult to see vehicles behind you. All these issues have been
resolved in the next-generation Evo X. The track has numerous configurations, but we picked
one that would thoroughly challenge all three cars, consisting of high-speed esses, slow,
technical corners, and long straights. The local shoe who drove for us noted the MR has a
nimbler chassis and phenomenal suspension, which gives the car crisper turn-in, quicker
reaction, and better rotation than the Evo GSR. Our MR made three service visits with nothing
out of the ordinary to report, though we did have to get new rubber for it at just over 12, miles.
Angelelli found himself correcting through most of the corners due to the ultra-quick steering,
but commended the Evo's braking abilities and phenomenal traction. This was the last
incarnation of Mitsubishi's Lancer Evolution on the previous platform, having tweaked and
refined it for years-it was far and away the best of that breed. Having already tasted the new
Evolution X in GSR and MR trims, it's easy to see that Mitsubishi actually did its homework,
taking what it learned with the Evo IX and applying that to its current iteration of the now
world-renowned Mitsubishi Lancer Evolution. We can't wait to add a new one to our fleet. Every
time I crank the wheel, the steering makes me smile. Still I never tire of spooling up the boost,
even if it's just a short blast. Close Ad. Watch Originals. Join MotorTrend. Jessica Germiller
photographers Scott Mortara writers. Share on Facebook Share on Twitter. Call or Text: The
Evolution Evo engine is a V-twin engine that has been manufactured by Harley-Davidson since
for a variety of different motorcycle models. The engine design is often credited with saving
Harley-Davidson from bankruptcy after the management buyout and subsequent reorganization
that the company went through during the early s. The name "evolution" was likely strategically
chosen to coincide with a rebranding process that redefined Harley's image and helped regain
its dwindling market share. Harley's Japanese competition had "evolved" and it was time to
show their customers that they could, too. The newly designed Evo engine relied on aluminum
heads and cylinders - as opposed to the heavy cast iron parts of the Shovelhead their previous
big bike V-Twin engine and other predecessors, such as the Sportsters' Ironhead engine, led to
a light weight engine with improved air-cooling efficiency. Since aluminum is a much better
thermal conductor than iron, using aluminum also resulted in less wear and tear on head gasket
seals and thus helped to make the engine much more durable than ever. The head gasket seals
on the outdated Shovelhead engine were made of a combination of aluminum and cast iron,
which caused unnecessary stress due to the different expansion rates and chemical properties
of those two metals. This improved durability not only helped reestablish Harley-Davidson as an
authority in the motorcycle industry, but also cut down significantly on their warranty costs. In ,
Harley-Davidson upgraded the Sportster with the newly designed Evo engine, replacing the
Ironhead that had become a staple of the Sportster since its inception. Harley's decision to stick
with the semi-unit construction of previous Sportsters resulted in a distinctly configured valve
train. Unlike most of today's motorcycle engines, the Sportster Evo uses just one cam per each
overhead valve, resulting in four independent gear driven camshafts. This setup results in cam
lobes that are inline with each other, resulting in a parallel pushrod configuration. This design
allows for VERY powerful cams. Lowbrow Customs Sportster with Evo Heads and over sized
cams. Since its inception in , the Sportster Evo engine design has remained relatively
untouched. Harley has updated other parts of the Sportster, most notably the transmission and
motor mounts, resulting in some corresponding engine tweaks along the way. There are few
differences in the construction of the and cc Sportster Evo engines, the main one being a
smaller bore on the cc version. Because of the similarities, many people choose to upgrade
their Sporty with custom Harley parts to cc. Surprisingly, this can often be achieved at a much
lower price than buying the factory cc version. Here is one option:. With this reasonably priced
kit, you can upgrade your Sporty to a with no head modification needed whatsoever. The

pistons weigh exactly the same as your stock pistons, eliminating the need for rebalancing your
flywheels and absolutely no machining is necessary. Installation of this kit takes about the
same amount of time as replacing the stock top end would, but you're guaranteed to have a bit
more fun afterwards. Considering the factory cc Sporty costs over two grand more than its cc
counterpart, it's no surprise that many people buy the and upgrade to the big bore head
themselves. It is hard to imagine a world without Harley-Davidson making motorcycles, but the
truth is the company was very close to going bankrupt in the s. Decisions to cut the workforce
and streamline production resulted in a lower quality product and disgruntled work force that
eventually resulted in a labor strike. After 12 years of mismanagement, the company was sold
back to a group of 13 investors including Willie G. Davidson for a mere 80 million dollars. They
began designing the Evolution engine shortly afterwards, and the rest is history. Reece
Zylstra's Evo chopper from Fuel Cleveland. Longhair's stock Evo Sportster. Tracker Style Evo
Sportster. Alex Fields Evo. Save Save. Contact us - Wishlist Log in Create account. Blog Menu.
Harley Davidson has come along way since their first motorcycle prototype built in Here's a
really cool U. Patent diagram for the Evo motor. Although the Evolution's engine design offered
many advantages compared to previous Harley designs, the most important upgrades improved
reliabilit
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y and durability. After all, a large part of the company's downfall in the 70s had been due to
outdated engine designs. The competition, particularly the Japanese companies, continued to
innovate, creating motorcycles that lasted longer and cost lest to maintain than Harleys at the
time. What little profit Harley-Davidson did manage to make at the time was wasted satisfying a
growing number of warranty claims. Harley Evolution valvetrain with diagram: Purple indicates
crank output, red indicates cams, yellow indicates pushrods, blue indicates rockers, dark green
indicates valves, and light green indicates seats. We have a full Youtube video series showing
how easy it is to convert an to Tyler Malinky. An avid vintage motorcyclist, Tyler builds and
races 's Triumph motorcycles at the Bonneville Salt Flats, in addition to building and riding both
stock and custom Harley-Davidson's on the street. He is also currently building a dual-engine
Triumph land speed race bike for the race season.

