GEARS Takes a
Look Inside a Lenco
Racing Transmission
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Figure 1: (L to R) Paul Mendoza, Gary Sumek

ere at GEARS Magazine, we
H work hard to provide our read-
ers with information that can
be useful every day in the shop environ-
ment. But once in a while, something

so unusual comes our way that we just
have to share it with you, even though

it’s not something you’re likely to use
very often... if at all.

While we were gathering infor-
mation for the performance issue of
GEARS, we got a chance to check out a
racing transmission, versions of which
have been around for over 35 years.
The Lenco transmission is widely used
in drag racing in many classes. Any of
you who’ve watched drag racing on TV
have seen the in car camera views of a
driver pulling one lever after another
to upshift during the race. We wanted
to get inside one of those units and see
what makes them shift.

When we called Lenco to make
arrangements to check out their facility,
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Figure 3: Lenco CS2 5 Speed

we were invited to come down for a
special tour. When we arrived, Gary
Sumek, president of Lenco and Paul
Mendoza, one of the rebuilders (figure
1) welcomed us with open arms. Paul
was building a 5-speed CS2 model
while we were there, we were able
to get some pictures to include here.
As Paul was building it, he and Gary
demonstrated how it worked in detail.
It was really easy to see what separates
these units from other racing transmis-
sions.

The transmission is made up of
multiple sections. Each section is a
separate 2-speed transmission and, with
the exception of ratios, each section of
the transmission contains an identical
set of parts (figure 2): low gear (reduc-
tion) and high gear (1:1 ratio). When
these sections are stacked together, they
create a transmission with more speeds.
If two sections are stacked together,
you’d have a 3-speed. Three sections
make a 4-speed and four sections make
a 5-speed (figure 3).

So let’s look at this 5-speed CS2
model. There’s a wide variety of ratios
available for these sections, but we’ve
chosen this example:

Gear 1st Case 2nd Case 3rd Case 4th Case
1st 1.48:1 X 1.30:1 X 1.26:1 X 1.20:1 = 2.91:1
2nd Upshifted 1.30:1 X 1.26:1 X 1.20:1 = 1.97:1
3rd Upshifted X Upshifted X 1.26:1 X 1.20:1 = 1.51:1
4th Upshifted X Upshifted X Upshifted X 1.20:1 = 1.20:1
5th Upshifted X Upshifted X Upshifted X Upshifted = 1.00:1
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Note: When upshifted, the ratio of that case section is 1.00:1.
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Figure 5A

Figure 6: Planetary carrier / drum

To understand
the powerflow
of this trans-
mission, think
of each section
as a simple
2-speed.
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15t case section: 1.48:1

20d case section: 1.30:1

314 case section: 1.26:1

4th cage section: 1.20:1

When you upshift a case sec-
tion, that section shifts into high gear
(1.00:1). In first gear each case section
is in reduction, providing whatever
ratios they contain. So, to determine
the ratio of 15t gear, you’d multiply the
ratios of each individual case section.
In this example, 18t gear ratio would be
291:1 (1.48 x 1.30 x 1.26 x 1.20).

When you upshift the first case
section, that section goes to a 1:00:1
ratio, which creates ond gear. The ratio
of 2nd gear in this example would be
1.97:1 (1.00 x 1.30 x 1.26 x 1.20). See

Figure 5B

the shift chart to find the ratios of all
gears (figure 4).

Theoretically you could shift these
sections in any order you chose, but it
would put extra load on the clutches
during a shift. Here’s why:

If the engine was delivering 3000
horsepower to the input shaft of the
front case section, the output shaft of
the front case section would deliver
1.48 times that horsepower to the input
shaft of the second case section. It
would deliver 1.30 times that number
to the third case section and so on.
With that in mind, the fourth case
section would have 7273 horsepower
transferred to the input shaft! Because
these units are shifted by a clutch pack,
it’s much easier to upshift at 3000 hp
than 7273. That’s the primary reason
these transmissions are shifted from
front to back.

That’s how they operate: Now let’s
take a look at the mechanics of it all.
To understand the powerflow of this
transmission, think of each section as
a simple 2-speed. The ring gear is the
input, the planet carrier is the output,
and the sun gear is the holding member
in low. The sun gear is held stationary
to the case by a very large sprag (figure
5A & 5B). Because it’s using a sprag,
there’s no engine braking when it’s in
reduction.

The clutch pack is loaded into the
planetary carrier (figure 6) and then the
sun gear, pressure plate and pressure
plate bearing are placed on top and held
in by a snap ring (figure 7). When this
clutch pack is applied, the clutches lock
the sun gear to the planetary carrier to
achieve a 1.00:1 ratio. When this hap-
pens, the sprag freewheels.
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One-stop shpping that puts
your shop into overdrive.

You can't afford to waste time searching for quality parts for your ~ torque converters, electrical, and hard parts. It's a promise we've

transmission job. That's why Transtar stocks all the OEM quality kept for over 30 years, and one we'll keep for the next 30—
parts you need, in one place, when you need them. And we back building our business by helping you build yours.
them up with unparalleled technical support and prompt delivery. Call Transtar for one-stop shopping that will put your shop
That's one-stop shopping—Transtar style. One supplier, all into overdrive.
the parts, hassle-free ordering and at your door in no time.
Only Transtar delivers the highest quality transmission kits, TRANSTAR INDUSTRIES., INC.

Building our business by helping you build yours.

TRANSTAR INDUSTRIES, INC. 7350 YOUNG DRIVE CLEVELAND, OHIO 44146 CALL 800°359 3339
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Down'Shifted

Figure 9

Figure 10

At this point, the case section
will have engine braking. But keep
in mind that if any case section is in
low, the transmission won’t provide
engine braking because of the sprag. So
the only time this transmission creates
engine braking is when all of the trans-
mission case sections are upshifted. In
this example, that would be sth gear.

The next thing you may be asking
is how do they apply the clutch? In
our opinion, this is the coolest part of
the whole transmission. On top of the
pressure plate bearing sits what’s called
a radial shift plate with rollers; on top
of that sits the sprag cover with small
ramps for the rollers to ride up and
down (figure 8).

Before the shift rod is pushed
inward, the radial shift plate rollers sit
deep in the sprag cover ramps (figure
9). When the shift rod is pushed into the
transmission, it rotates the radial shift
plate in a way that forces the rollers up
the ramp. This makes the whole assem-
bly grow in length as they separate
(figure 10). Because the sprag cover is
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Figure 11

Because the sprag
cover is bolted to the
sprag (figure 11), this

separation forces
the pressure plate to
apply the clutch pack

mechanically.

What Would

Figure 12

Reverse
Planeta
bolted to i
the sprag 8
(figure
11), this

separation forces the pressure plate to
apply the clutch pack mechanically.

For reverse there’s a reverse plan-
etary assembly (figure 12) located in a
housing bolted to the back of the trans-
mission. A coupler supplies forward,
neutral and reverse (figure 13).

The other thing we found fascinat-

Do With An Extra $4,0007?

Finally. A Way To Reward Your Top-Notch Technicians With More

Take-Home Pay . . . the Profit Tool Way!

Looking for a way to attract and retain the highly qualified technicians you need to conduct your business?

Profit Tool can help . . . at no cost to your company!

ing about the Lenco transmission is
that, except for the clutches, bearings
and bolts, all parts are manufactured at
Lenco. We got to tour the machine shop
and witness firsthand how each part was
produced on CNC machines. The cases
are cast at another company, but the raw
castings are still machined by Lenco

Your Technician's

Since 1988, tool reimbursement plans have been increasing technician TAKE-HOME pay by separating taxable wages
(payment for TIME & SKILL) from reimbursable tool & business expenses. It's similar to reimbursing an employee

for the business use of a personal car.

Here's a sample of a technician with an hourly compensation

Profit Tool Comparison Chart

_ The Profit Tool Way

Profit Tool

Company Company
Pay Check

$ 80000 § 560.76

200.00 140,19

49.60 34.77

11.60 8.13

40.00 28.04

Eamings
Federal Taxes
F.LCA.
Medicare
State Taxes
Profit Tool Fee
Net 498.80
Take Home Pay  § 498.80
Technician Weekly Savings
Technician Annual Savings
All figures are estimates for lllustration purposes only. Your savings may vary,

349.63
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$78.1
$4,061.72

of $20.00/hr.

And enroliment is easy! Profit Tool is easily compatible with all types of payroll systems.

Check

It takes less than 10 minutes on any standard payroll software. And there are ZERO "out of pocket”
expenses for either your company or your technicians! More pay for your technicians - reduced
expense for your company, making you more money - a true "win - win".

§239.24

wa  Check out all Profit Tool and Tools Plus has to offer at:
NIA www.profittoolplan.com and www.toolexchange.biz

NIA .
NIA Or call Larry for details.

b 1-530-362-1207

227.28

Profit TOOL
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P.S. Ask Larry about the ATRA members discount.
P.S.8. Register to WIN a scooter by visiting us

at our booth at ﬁ ‘a“
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A cougler A coupler
supplies supplies
forward, forward,
neutral and neutral and
reverse. Bieverse.
(figure  14). / AN
All steel parts, J

such as shafts =
Cases durin
and gears, are

sent out to be the machin-

heat treated g s ing process.

after they’re
machined.
Figure 15
shows a stack
of ring gears
before they
machine the
teeth.

We hope
you enjoyed
reading about
the Lenco transmission as much as we factory, and to explain N ;
enjoyed touring their facility. We want ~ how their transmission Ringigearsiduringdthe /.'
to thank Greg Sumek, Paul Mendoza works. m azﬁiﬁing proce’“ss?- g
and all the rest of the people at Lenco
for spending the time to show us their ~ Figure 15

Figure 13
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TRANSMISSION PARTS

PO Box 2789 » Cookeville, TN
1-800-44DACCO « www.ddccoinc.com
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EVPLOYEE POWERED
QUALITY FEOQCUSED

Being the leader isn’t always easy, but for over forty years Dacco has

been just that to the aftermarket transmission industry. Dacco employees
are dedicated to giving the best quality, value and service to each "

and every customer. With over 200 distributors and 50 company \\\\\ -
owned stores, there is a Dacco converter dealer near you. = . -
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We aren’t the competition, we're Dacco!
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