Sidewinder Turbo--
Awesome Power
for Diesels
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Banks

Sidewinder Turbo

This new turbo-
charger kit offers

improved fuel
economy for diesel-

powered trucks

by KEN FREUND

r trailerists, the double-edged
F:word of power vs. fuel econo-
my is ever-present; producing
more power usually takes more fuel.

However, turbochargers can change

the rules, especially for diesels.

After 34 years in the engine-perfor-
mance business and 24 years pro-
ducing turbocharger kits for
boats, cars and light trucks,
Gale Banks Engineering of
Azusa, California, has dis-
tilled this experience in the
new Sidewinder series of
diesel turbocharger sys-
tems. According to Banks,
68 different combinations were tested
before the Sidewinder designs were
finalized. The kits will be available in
both wastegated and nonwastegated
models for 1983 and newer Ford F-

series with 6.9- or 7.3-liter engines and
all General Motors trucks with 6.2-
liter engines.

We tested a 1992 two-wheel-drive
(2ZWD) Ford F-350 dual-rear-wheel
pickup with a 7.3-liter diesel engine.
Its naturally aspirated (nonturbo-
charged) engine was mated to an
E40D automatic transmission and a
4.10 rear-axle ratio. On Ford diesel- or
gasoline-powered trucks with E40D
automatic transmissions, whenever

Sidewinder kits include everything
needed for the installation. The exhaust
system is also complete with all the
necessary clamps and hardware.
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power is increased,
' owners must add a
F"heavy-duty transmis-
sion control module. We
tested the Banks Transmis-
sion Command Module (see
accompanying article on next
page), which is designed to
work with Banks’ Sidewinder
system and gasoline-powered
Fords, and the company strongly
recommends the component to cus-
tomers buying the Sidewinder. Ford
also offers such a unit, but unlike the
Banks kit, it is intended only for trucks
with diesel engines.

The Sidewinder turbo test began
with the odometer at about 5000
miles, so the engine was fully broken
in, yet still fresh. This truck was certi-
fied for low-altitude emissions, rated
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at 180 hp at 3300 rpm and 345 Ib-ft of
torque at 1400 rpm, compared to 160
hp at 3300 rpm and 305 Ib-ft at 1400
rpm for the high-altitude version of
the same engine.

What makes the new Banks Side-
winder system different from previ-
ous models is the optional wastegate
setup. Previously, the turbine size was
chosen to reach peak boost near maxi-
mum rpm; this strategy produces the
best power at the top end, but is not
necessarily the best at lower rpm lev-
els. By creating a system that employs
a faster-acting, smaller-diameter tur-
bine, turbo boost comes in sooner.

_ Banks Turbo Test Results
Test Results Stock Turbocharged

Solo  0-60 mph 15.57 sec 9.54 sec -6.03 sec 63%
Solo  40-60 mph 7.97 sec 4.74 sec -3.23 sec 68%
Towing 0-60 mph 27.30 sec 1724sec  -10.06 sec 58%
Towing 40-60 mph 13.64 sec 8.65 sec -4.99 sec 58%
Fuel economy towing  15.1 mpg 160 mpg +09 mpg 6%
Peak horsepower 135 hp 209 hp 74 hp 55%

This cuts lag time and produces more
torque at the bottom end of the rpm

range to get the rig rolling. A waste-
gate is employed to keep the com-

thinking that the
rig is lightly loaded and calls for soft-
er shifts. Ultimately, the higher tem-
peratures and wear due to slippage

can take their toll, resulting in prema-
ture transmission failure.

crease shift firmness in a progressive
shifts and wear due to slip-

that occur under
:_-,"’”"":"'ﬂ s
the shift characteristics to the load,

fore, whenever you are tow-
ing, shifts will be some-
what firmer than when
you're driving solo.

is sealed in epoxy to make it weather-
tight and has waterproof Ford con-

take be-
tween 15 and 30 minutes, is a fairly
simple plug-in operation, with no
calibration or adjustments required.
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pressor from producing excessive
pressure at the top end, thus keeping
intake air temperature down. The
Sidewinder’s wastegate limits pres-
sure to about 9.5 psi.

According to Banks, during devel-
opment testing the Sidewinder-tur-
bocharged Ford produced a peak
power rating of 264 hp at 3300 rpm
and a peak torque of 503 Ib-ft at 1600
rpm, measured at the engine’s fly-
wheel, as manufacturers do. We test-
ed power output at the rear wheels,
which is where it counts for the truck
owner. Rear-wheel power output is
always lower than flywheel output
because quite a few horses get lost on
the way through the transmission and
rear axle,

The Banks Sidewinder kit for the
Ford diesel consists of a turbocharger
with cast-iron exhaust connections, a
custom crossover pipe, § specially
designed air-intake plenum, and all
brackets, hoses and hardware neces-
sary for a complete installation. Also
included is Banks Ram Air intake,
which comes with a million-mile Filter
Charger reusable air cleaner, at no
extra cost. Another nifty standard fea-
ture is the exhaust pyrometer gauge,
which allows the driver to monitor
exhaust-gas temperatures. Commonly
used on large commercial trucks, this
gauge is especially useful to finalize
the fuel setting after installing the
turbo and to monitor the engine’s
operation thereafter.

A different exhaust system is also
needed to make the conversion, and it
is available from Banks. The new sys-
tem bolts on via the original hangers,
so no welding or modifications are

bocharger manifold and to the stock
exhaust manifold on the driver’s side.
The forward section of the replace-

ment single-exhaust system is man-
drel-bent lmuge steel, aluminized

which has the ability to
flow a lot more gases than
the stock 2/>inch system.
An optional “monster” ex-
haust with 3:-inch-diam-
eter tubing is also available.
Banks told us that the larg-
er-diameter system, which
we did not test, is good for
about 4 or 5 extra horse-
power at peak rpm.
Exhaust is routed from
the new crossover pipe into the tur-
bocharger and then back into the

The turbocharger pictured on the left
is equipped with a wastegate that lim-
its the maximum boost pressure.

exhaust system. A braided, aircraft-
style, stainless-steel oil line provides

necessary. A custom, 14-gauge cross-  oil for lubricating the turbo bearings.
over pipe bolts to the inlet on the tur- A special angled air-filter housing
directs air into the turbocharg-
DGR R | < preuried i s duct
ed into the engine through a
RPM Stock  Turbo Change | large cast-aluminum plenum
fold. According to Banks, a lot
3000 130 hp 20hp 61% of developmental work went
into the plenum and the loca-
o L . tion of the turbo. The angled
2500 122hp 184hp 51% position, which led to the
2250 112hp 170hp 52% Sidewinder moniker, alloh\z
20 108k 16hp 8% | siherubineblades
1750 93h 126 I 35 %
p 26 hp Installati
Figures shown are SAE corvected rear-whee! horsepower Mounting the Sidewinder
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on the Ford’s engine is straightfor-
ward; no fussing or fabrication is
required. All of the necessary bits and
pieces come in the kit, and no special
tools or procedures are needed. Most
installations are done by profession-
als, but a skilled do-it-yourselfer could

Completed installation on our test
vehicle is good-looking and effective.

tackle the job. Banks advises that an
average installation takes about four
hours plus road-test time. Banks’ crew
will install the turbo and exhaust sys-
tem for $295.

Once the turbo kit has been in-
stalled, the fuel-enrichment setting on
the fuel-injection pump must be
adjusted to comply with the 40 per-
cent smoke-opacity regulation by
increasing the fuel-delivery rate, but
limiting it to the legal maximum
smoke level. This apparent paradox is
possible because the turbo supplies
more air; thus, the fuel-air ratio is
effectively “leaned out,” even though
slightly more fuel is available at full
throttle. The finished installation is
very eye-catching and appears to be
well designed.

Performance

We checked the test truck’s horse-
power at the rear wheels with a Clay-
ton 400-hp chassis dynamometer,
both in the stock configuration and
after the turbo installation. This test-
ing was done at an elevation of 497
feet. Actual readings were corrected to
standard temperature, humidity and
barometric pressure, in accordance
with Society of Automotive Engineers
(SAE) methods. This method allows
results of tests done under different
conditions, such as weather, to be

standardized for proper comparison.
continued on page 92
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from page

Our test truck weighed 6580 pounds
with full fuel tanks, plus a driver and
passenger. A 6360-pound trailer was
towed behind the Ford, for a total
combination weight of 12,940 pounds.

The difference in performance creat-

measuring
sure acceleration (refer to the data panel
on page 68). When driving solo, 0-60
mph came up in 15.57 seconds stock,
with 9.54 seconds tur-
bocharged. Zero- to 60-mph runs
while towing the trailer improved
from 27.30 seconds to 17.24 seconds.
When driving solo, 40- to 60-mph runs
averaged 7.97 seconds before and 4.74
seconds after the turbo installation.
When towing, 40- to 60-mph accelera-
tion went from 13.64 stock to 8.65 sec-
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onds turbocharged.

The fifth-wheel also allowed us to
record the distance required to accel-
erate from 0 to 60 mph and from 40 to
60. These distances are significant
when pulling a trailer up an onramp
and merging, or when passing on a
two-lane road.

The US. Department of Transporta-
tion Highway Design Manual calls for a
given acceleration lane length when
merging on a level freeway. That length
consists of a distance of 467 feet from
the beginning of acceleration to the
merging point. An additional 450 feet
are required to fully merge. The total
acceleration lane length is therefore 917
feet; in that distance, a vehicle must be
going 55-60 mph to merge safely.

The 0- to 60-mph merging test took
1507 feet when pulling the trailer with
the stock 7.3-liter engine. With the
Sidewinder installed, it took only 951
feet, for a whopping 556-foot reduc-
tion. In this situation, additional pow-
er means additional safety.

In our 40-60 passing test, the truck
with trailer took 1014 feet in stock con-
dition and 644 feet with the Side-
winder, an improvement of 370 feet.
This translates into passing in less
than two-thirds the distance, greatly
reducing risk.

Our towing loop took us up El
Cajon pass on Interstate 15 east of Los

California, for a round-trip
total of 109 miles. This truck-killing
mde runs uphill out of the San

Valley toward the Mojave
Dummdl..n\’egn peaking at
about 6 percent gradient, with a sum-
mit elevation of 4190 feet.

Top speed at the summit with the
stock engine was 47 mph, driving in
second gear, with an exhaust-gas tem-
perature of 1150 degrees F. With the
turbocharged engine, we crested the
grade at 72 mph in third gear, with an
exhaust-gas temperature of 1050 de-
grees F. The lower temperature is an
indication that the engine was not
overstressed by the turbo installation.

Fuel economy went from 15.1 to
16.0 mpg, or 6 percent, a nice im-
provement considering the increased
power and the additional speed
climbing the grade. We tested with
overdrive activated both before and
after, and found that on many sections
of road the turbocharged engine could
pull a higher gear than the stock ver-




BANKS SIDEWINDER

sion. According to Banks, company
personnel have obtained mileage

gains of about 11 percent during prod-

testing.
the Banks exhaust system
is less restrictive, the difference
in sound levels between the stock and
turbo versions was negligible. This
is due to the noise-deadening effect
of the turbines and the effectiveness
of the Banks muffler. At idle and
under light throttle, the turbo tends to
block sound waves from the exhaust.
Under boost, a slight turbine “whis-
tle,” which is typical of all
ers, lets you know it’s working. We
never regarded the sound as objec-
tionable. The turbo seems to remove
some of the rough low-frequency
diesel sounds while adding a little jet-
like high-pitched whine—a nice
trade-off.

Decibel readings were taken by
Banks personnel at five engine speeds
between 1600 and 3300 rpm from a
distance of 50 feet, before and after. In
no case was there more than a one-
decibel increase from stock; this
amount of difference is not perceiv-
able by most people.

The Banks Sidewinder wastegated
turbocharger carries an
price of $1995.50; the standard non-
wastegated Sidewinder kit is offered
for $1795.50. A 3-inch-diameter ex-
haust system is available for $202.50;
the optional 3'/:-inch diameter lists for
$269.50. All prices exclude shipping
charges and sales tax, where applica-
ble. Parts are covered by a two-year
warranty with unlimited mileage.

The California Air Resources Board
(CARB) currently requires certifica-
tion of a “snap throttle 40 percent
smoke opacity” for diesel engines; the
new Sidewinder kits were engineered
to meet these regulations. Banks has
submitted applications to CARB,
which, if approved, will make the sys-
tems emissions legal in all 50 states.

We found the Sidewinder turbo to
be well engineered, attractive and
very effective. For RV owners who
want more power from their
aspirated diesels (and who doesn’t?),
the Sidewinder is a prime ticket to a
more exciting ride. TL
Gale Banks Engineering, 546 Duggan

Avenue, Azusa, California 91702; (800)
438-7693.



