
Baker In Gear
BERT BAKER, BAKER DRIVETRAIN

More transmissions than you might believe get returned to
BAKER Drivetrain for repair because the end user forgot to
put oil in the unit. The complaint is usually excessive noise

and difficulty shifting gears. Upon disassembly we find gear teeth with
beautiful hues of blue, gold, and purple. When we notify the customer
of our findings, quite often they will swear up and down that they put
oil in the transmission. But there are only two ways that gear teeth
turn blue, gold, and purple. The first way is to closely examine the
gear teeth in bright sunlight about two hours after dropping three hits
of acid. The second way is for gears to run without oil. Gear teeth
turning blue, gold, and purple bathed in oil is as likely as President
Obama having one of those
special cone shaped white
hoods in his closet.

The gears, shift system,
and bearings in a Harley-
Davidson transmission are
splash lubricated, which
means the churning action of
the constant mesh gears
kicks up and distributes oil
when the transmission is in
operation. The oil distribution
and transmission function can
be viewed with one of our
Voyeur see-through top cov-
ers; pretty cool stuff. It is a
very simple but very effective
way to distribute the oil in the
proper order of importance.
That is, the shift system and
bearings get lubricated by
splash oil and oil mist which is
more than adequate to keep
them running smoothly. The
gears, on the other hand, get continually coated by fresh oil and 
that’s a good thing because the points of contact between two gears 
in mesh are subjected to very high stresses. 

Look up “involute gear” in Wikipedia to view an animated simula-
tion of two gears in mesh. As shown, the gear teeth come togeth-
er in a mesh as the involutes (gear tooth profiles) of a gear and its 
mate roll together. The full torque of the engine (plus torque multi-
plication through the primary drive) is transmitted up and down the 
gear teeth, in a point-contact fashion, as gears roll together in 
mesh. In the world of machinery and mechanisms, this is referred 
to as “point loading”; it shears and fornicates the heck out of the 
poor little oil polymers over and over.

Modern oils are complicated, and transmission oils are no ex-
ception. Gear lubes carry a GL rating, which defines how much 
pressure (load between gears) they can withstand. The most com-
mon ratings today are GL-1 and GL-5. 

GL-1 lubes have a much lower pressure rating than GL-5 oils. 

Gear lubes come in many viscosities (weights), with the most com-
mon being 75w90, 75w140, and 85w140. Imagine these oil poly-
mer molecules looking like a spider… when the oil is cold the spider’s
legs contract (like a dead spider), which lets the polymers bounce off
each other, creating easier flow. Flow in oil is measured as viscosity,
so when the oil is cold the viscosity is lighter (the 75 part of
75w140). As temperature increases, the spider’s legs open up and
connect with the “legs” of other polymer molecules, making the oil
thicker and increasing viscosity.  This is how oil can change weight
from 75 to 140 with a change in temperature. When oils are
sheared with miles of use, the “legs” are cut off, preventing the poly-

mer molecules from linking to-
gether and making the oil un-
able to change viscosity.  

Besides pressure ratings,
chemistry is different be-
tween GL ratings, and nor-
mally they don’t interchange.
Most GL-5 rated lubes are
not compatible with GL-1 ap-
plications because GL-5 oils
contain high pressure addi-
tives that attack “bright met-
als” such as copper, brass,
and bronze that can be found
in some transmissions. Oils
such as Spectro 6 Speed
contain special buffers that
allow this GL-5 rated oil to be
used in GL-1 applications
without fear of bright metal
damage. GL-1 oils should
never be used in GL-5 appli-
cations. They won’t cause
any physical damage to met-

als but they also won’t stand up to the intense pressure found in a
GL-5 environment.

Syn3 is nothing more than 20w50 synthetic motor oil. It will work
in a transmission if there is nothing else available but there’s no good
reason to use it when there are better choices. Motor oils are de-
signed to lubricate motors, not transmissions, and they have totally
different chemistry. Gear lubes use generous amounts of Zinc
(zddp), phosphorus, and other extreme pressure anti wear additives
not found in motor oils. They don’t need much in the way of deter-
gents (no fuel, carbon or ash contamination in transmissions).   

So if you don’t want the gear teeth in your transmission to turn
blue, gold, and purple, do the following:

Keep your transmission filled with a quality GL-5
rated oil and change it every 5000
miles or once a year to keep fresh
legs on the spiders.

Don’t drop acid. IW

Oil and Spiders
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Bearing Door
All DD6 bearing doors have the same outer profile as a stock 5 speeds so exhaust brackets, torque 
arms etc. fit like stock. The DD6 door comes with or without an ear. The ear door is for exhaust 
bracket mounting and does not fit 1993-2006 FL applications. Note the images below. The DD6 
door bearings are larger providing 25% more dynamic load capacity than stock bearings used 
through 1998, also uses a 1/8″ bearing retainer plate instead of stock style snap rings.

DD6 Bearing Doors

DD6 vs. Stock Comparison



Redundant Neutral
System

Shift System
Our 6 Speed shift system
with roller detent 
guarantees smooth shifts 
every time and our 
redundant neutral 
ensures  that finding 
neutral is a easy chore. 
We mount a plunger 
detent on the left side 
pillow block and cut a 
plunger track into the 
shift drum itself.  The 
plunger follows this 
track during operation 
(shifting) and when 
shifting into neutral pops

into a pocket. This system lets you feel that you’re shifting into neutral. No more guessing.  Shift 
drum features more aggressive timing on the fork groove profiles and is case hardened to 58 
Rockwell for wear resistance and crisp shifts. We built our reputation on smooth shifting 6-speed 
transmissions; our drum designs benefit from the engineering lessons learned.   

Gearset
All DD6 gearsets are made out of 8620 steel, gears are shaper cut before heat treat then precision 
ground with diamond coated tooling after heat treat (58-62 Rockwell ‘C’). This extra steps ensures 
not only a quieter gear pair, but enables much tighter backlash control. The gearset is a combination 
of helical and spur gears to yield silent gear operation. The dog teeth are backcut at a 1° angle to 
optimize the smooth shift possible, while standard gearsets are cut to a 4° angle.  The mainshaft is 
unique with 1st main gear being incorporated as part of  the shaft, the countershaft also features a 
unique 1-piece design with 6th gear.



DD6 Gearset Layout

Gears and Shafts Design

 



DD6 Shift Forks

Shift Forks
Our investment cast shift forks are made out of 4140 then dipped in a hard chrome plate bath for 
wear resistance, also designed with oil reliefs to ensure proper lubrication and wear resistance on 
fork blades and shift dogs. 

Available No Cost Options

• Standard Shift Drum (1-N-2-3-4-5-6)

• N1 Shift Drum (N-1-2-3-4-5-6)

Available at an Additional Cost

27T Comp Sprocket, available on FL models for a more aggressive primary ratio. Not compatible 
on Softails or Dyna models due to the inner primary design. 

The DD6 comes in a stardard 3.24 or optional 2.94 1st gear 

Effective Ratios 

1st Gear 3.24
2nd Gear 2.20

3rd Gear 1.61

4th Gear 1.24
5th Gear .99

6th Gear .86
Standard Ratios- shown above are without the 28 tooth comp sprocket

Effective Ratios- shown above are with the 28 tooth comp sprocket

Builder’s Kit Part Numbers

All Part Numbers Listed Are Standard (Effective) Gear Ratios

PN Description Fitment
DD411L DD6 Builder’s Kit 1990-97 Softail1991-97 Dyna

Standard Ratios
1st Gear 3.77

2nd Gear 2.56

3rd Gear 1.87
4th Gear 1.44

5th Gear 1.15

6th Gear 1.00



DD411 DD6 Builder’s Kit 1990-94 FXR1990-97 FLT-FLH

DD411SL DD6 Builder’s Kit 1998-99 Softail1998-00 Dyna
DD411S DD6 Builder’s Kit 1999 FXR1998-00 FLT-FLH

DD411PL DD6 Builder’s Kit 2000-06 Softail2001-05 Dyna

DD411P DD6 Builder’s Kit 2001-06 FLT-FLH

Builder’s Kit Notes

• The DD6 is available with a 2.94 optional 1st gear ratio for higher horsepower applications.

Change the middle numeral ‘1’ to a ‘0’. example: DD401P

• The DD6 is not designed to be used in conjunction with belt drive primaries,auto chain

tensioners or easy pull clutch kits.

• Upgrade the DD6 builder’s kit

Complete Build Notes

• The DD6 is available with a 2.94 optional 1st gear ratio for higher horsepower applications.

Change the middle numeral ‘1’ to a ‘0’. example: DD401P

• The DD6 is not designed to be used in conjunction with belt drive primaries,auto chain

tensioners or easy pull clutch kits.

BAKER Case vs. Aftermarket

Case Design
The BAKER Softail case design had all leak potentials in mind during the design. We added stud 
pads to the inside of the case so that the thread holes for the transmission studs were blind holes, 
NOT through holes like some aftermarket brands. Looking at the image on the right you can see the
difference. 



Recalibration Box PN 95E-56B

Special Note

• Speedo recalibration unit is required for electric speed sensor applications; PN 95E-56B.

• A + 12MM mainshaft length is available for wide tire applications. (Call us to ensure

ordering accuracy)

Compare the DD6

See the difference between other transmission kits and our DD6 and OD6. 

Recommended Upgrade

Recommended Fluid / Level

Picking the right transmission fluid ensures the life and durability of your transmission, that’s why 
BAKER recommends a fully synthetic GL-5 rated gear weight oil of 75W-140. If a GL-5 rated gear 
lube is not available, these commonly carried viscosities (weights) will work 75W-90, 75W-140 and 
85W-140. BAKER does not recommend the use of Syn3 (20W-50). 

• BAKER DD6 Fluid Capacity Dry: 22-24fl-oz

• BAKER DD6 Fluid Capacity Wet: 18-22fl-oz

Find out more about drivetrain & transmission parts we have.

https://www.motorcycleid.com/drivetrain-transmission-parts.html
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