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By Hal Armstrong

he release o the public of special
build race sleds was as anxiously
wwaited in the fall of 1976 as it is
trday. Snowmobile race fans can't wail to
see what their favorite sled maker has buill
te do battle on the Sno-X circuits. Almost
thirty years ago the manufacturers were
building purpose built sleds for the original
type ol errain racing - Cross Country,

The winter of 76 saw a big push from
John Deere. They were gmining market
share by focusing on  the [CCSF
iInternational Cross Country Race Circuit)
which  included the famous  1-304
“Winnipeg 1o St.Paul, MNT race. In Tact
Tohn Deere had ended the dominance of
Polaris and Arctic Cat by beating them in
their own back yard at the 1976 nmning of
the [-500. The brain trust at Scorpion had
taken a differemt spproach trom Deere.
They had heen focusing their R & D efforts
on the oval track wars during the ‘75 and "6
seasons, evalualing pew chassis designs and
a radical new engine.

As development was evolving on the
Snofro sleds, engineering was fine tuning
the engine that featured 2 unigue induction
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system. John Lenertz (Scorpion engmeer-
ing) was designing the first high |‘.IIZ"I'[-'I.‘-'['I'I'I'
ance motor 1o be psed ina Scorpion cross-
country performance sled. Yes, Scorpion

-as shifting gears from oval toolerman rac-
ing and the smoke screen they set by com-
peting on the oval track was working just

Look out Cal,
Look out Ski-Doo,
Scorpion is
comin’ thru!

fine. The ICOCSE rules ( 1977) imited engine
displacement to 340ce, but not horsepower,
This opened the door For some very infer-
cating enging designs and allowed the man-
ufacturers to bring liguid cooling from the
oval wars to the x-country circuit. The new
motor that John Lenertz was to bring to hife
would feature rotury valve mduction and @
new aluminum alley that was starting o see
wse 1n the sutomobive indusiry.

The valve indiction on  the
Cuyuna 340 was not a Rotax copy, This
desizn was much simpler and stll retaimed
all of the advantages, The engine used
machined crank [obes 1o regulate the
fuelfair timing into the engine. Twin Yalbro
carhs were mounted directly onta the
crankcase with no reed valves, The crank
lobes were machined to provide 0037
05" clearance with the inside of the
crankease and  alsor featured machined
"scoops” on the leading and traaling edee of
the crank lobes o improve velumetric effi-

rodary

CLETC Y.

The rotary valve design allows the
intake Lo open earlier BTDC (hefore wop
dead center) and close earlier ATDC (atter
top dead center). This provides up to 200
deorees of ke duranon and also allows
more time for crankcase compression. All
ol this adds up o an engine that can pump
more fuel through it and deliver o broader
power band than a piston port engine, which
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wias common in those days, A brond power
hand makes clotch tunang 2 fon easier and
jeting much simpler The key e this
induction systenn was aintaining the tight
clearonces between the crankease and
cromk lobes.

The mator alse teatured an aluminum
alley developed by Resoolds Aluminun
called A 2907, This alloy has a high sili-
con content, which allowed engine huiiders
o ahecust ovlinders withouwt using tron
cvlinder sleeves or olher coatings such as
chirame or Wicasil This lowered production
costs and alsa providesd @ couple of advan-
tges related to performance. The struggl:
in imaelactaring incleded accurately bor
i11g the cyvlinders with diimcemd cotress and

then nsing an "erching”™ process o expose
the silicon particles at the surface of the
bore. One advantase was an cnginge bopg
that was imperviows o wear, a5 sthcon is

and wear resistant. Another
advantage of using A-390F was willy the
absenve of a cylinder liner. A one-piece
cylinder made of A 390 expancs at the
same rate., which s not the case fora cyline
der made from aluminum with iron cvlin-
der sleeves, The eylioder bore could now
stay round doe o constant thermal expan-
sion. The end result waz an engine that
dilivered  consisient compression as e

very hard

erging lemperature increased.

The other notable Teature of this engine
was diverting enging conlant arpund  1he
exhaust pores, The engine really had o dou-
ble exbaust port, which was machined by
maintaining & bridee in the middle of the
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opening. The bridee prevents the piston ring
from bulging owt the exhaust port and
breaking., The only way o mantan the
dimensional stability of the bridge was 10
cool the exhanst port,

How much horsepower was this motor
desizned o produce? A respectable 70 hp &
BS00 rpm. This was as moch power as any
340 motor was putting out back in the late
Ti¥s and was a force to be reckoned with
when the race action included some lake
running.

sSimplicity is the best form of sophistica-
tion. In this case the Lenertz-designed
motor had all the bases covered. However,
as anyone who bas worked in manufactur-
ing knows, introducing a new process Lo (he
production floor alwiays has a way of bring-
ing some good engineering 1o its knees. In
the case of this ¢nzine, the tight clegrances
needed beptwesn the crankcase and crank
lobes were not always within spec. This
resulied in hard 1o start engines and motors
that did not produce the power they were
expected to deliver. Lenerte came up with 2
quick fix as the secason progressed by
installing reed valves between the carbs and
intake ports. This improved the efficiency
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ol the crankease compression without hav-
ing 1o replace the entire engine. In summa-
ry, the engine needed additional develop-
ment e, as we see even today with many
new engine introductions,  Tohn Lenenz
wis not given the chance,

To meet the pounding of point-to-poing
compelition, the BullWhip was built around
a patented perimeter chassis. The idea

behind this design was 1o build the entire
frame lorward of the tunnel around the
engine o improve torsional rigidity, This
was accomplished by eliminsting the Troni
bulkhead that supports the engine and steer-
ing spindies, The new chassis used a pair of
structural 2" shaped aluminuwm members
that ran from the outer edge of the foot rests
ter &t oross axle that connected both sides amld
supported the ski spindles, The fromt end
was basically a box, which resulted in the
chassis being built around the éngine com-
partment rather than through it The ski
stance was a super-wide 367 The increased
torsional rigidity improved drive train
alignment and alse allowed the motor to be
hung between the cross members resulting
m a very low center of gravity. The super
low engine mowming required the stecring
column 1o he rowted over the recoil of the
engine rather than beneath the cngine, as
was the norm on every sled bualt at tha
time.

The cooling svstem [or the enging was
also & perimeter design that was incorporat-
ed imo the chassis of the machine. The
coalanl was pumped from the engine along
the lelt side rolled edge of the running boand
to a heat exchanger mounted above the
snow flap. The coolant would then flow
along the nght side runmng board rolled
edge back 1o the enging compartment.
{Polarts now uses a similar system on their
late-modde] mountain sleds. )

The front suspension consisted of leal
springs with shocks, and the resr suspension
uged the Scorpron-exclusive Para-Rail sus-
pension that was tailor made for marginal
siovw conditions, The Para-Rail was simply
a pair of aluminum rails that supported a
number of wheels. Torsion springs com-
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bincd witk & single hydranlic shock moun-
ced on the rear arm conlolled the linlel
suspension fravel. Tooincrease suspension
Ieavael, the rear idler wheels were reduced m
diameter by one inch, QI course. rolling
resistance increased. The Para Rail cluim Lo
Fame was that it offered the sability of
stde rinl suspension with the 2o anvwhers
festure ol o bogie wheel suspension. L
wirkedd weell

Cither stanclard features mcluded  pwin
Fuel Lndes (G 2 botal o T8RS eallons) amd
hydranlic disc brakes. Power to the groumd
was delivered by a Gates Power Bite track
e of polyvurcthane.

S, wilh ull this wechnoloey, the question
thil begs 10 be psked is. "Did the sled put
Seorpion Back in the winners cincle? The
answer 13 ni The reasons are numerois.
Scorpien ooy built 2000 ol the sleds wo al
any given race they were out numbered by
the commpaetanon. CEhe sled needed addicion

al rweaking as e race scason progressed.
Ak any Sne-X o oracer mday bow omany
uparades are issued during the winler, Cash
o o contioue G invest Dna new enging
desizn was nor available, Seorpion, like all
the munulacturcs aftor the winter of '77,
wias  left with many wnseld  sleds Trem
another poor snow winter, The rotary valve
Cuvuna-powerad  BulWhip project was
shelved and Scorpron Ieioked al refining the
production of their bread and botter piston
port engings for the 78 senaon.

Scorpaen did remrn g the winner's gir
cle oo he SnoPro Crhval cireutl snd for three
yoars 1979 - Bl belded one of the mos;
competicive raee sleds and eam ever The
“Scurpion Squadron’ brought Scorpion the
fame the BullWhip was intended e deliver.
The slel that shovwcased all the technology
Seorpion bad 1o offer simply lacked the
development e necded o bring this sled
from the racetrack to the show room o,
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Scorpion Bulvhip intake post

» .




Jim Solberg's Vintage Snowmobiles
www.bayshorecad.com/Sleds
Frovided courtesy of TJ Henriksen
Scorpion Bullwhip crankcase
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Scorpion Bullwhip crankshaft
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Scorpion Bullwhip crankshaft
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