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TThe wooden stick, when used as 
a lever, is one of the simplest 
machines known to man, and it 

was probably the first machine. Before 
Jean Claude the caveman or one of his 
homies patented the stick he had to 
exert real Cro-Magnon muscle to lift 
a 100 pound rock (the Cro-Magnon 
caves in France are where skeletons of 
early man were found and therefore, 
cave man). Well it wasn’t long before 

the stick was available at French Cave 
Marts everywhere, and the guys just 
loved it. 

Well now, Jean Claude didn’t have 
to stress and strain to pick up 100-
pound rocks any more. He placed the 
stick — or more like a tree limb — 
under the edge of the 100-pound rock 
and pressed down, and the stick became 
a lever, easily moving the rock.

He had leverage. His arm moved 

quite a bit farther with his new tool but 
he only felt a fraction of the load before 
the rock moved. Jean Claude had a 
real machine that would do work for 
him. From this point, things happened 
so quickly that before Jean Claude 
could say, “hand me a two-by and 
that pry bar,” about 10,000 to 40,000 
years zoomed by… and we’re now 
talking about very cool stuff, such as 
the DaimlerChrysler 722.6 power flow 

      
the Mercedes:the Mercedes: by J. Weldon Barnett

Figure 1, First Gear Schematic

A Look at DaimlerChrysler 722.6 Power FlowA Look at DaimlerChrysler 722.6 Power Flow
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A Look at DaimlerChrysler 722.6 Power Flow

from one of Jean Claude’s neighbors in 
Germany.

How did we jump from a wooden 
stick to a trans? Well transmissions are 
full of levers, and I don’t mean just 
shift levers and band apply levers: I’m 
talking about gears. A gear is a set of 
multiple levers (teeth) that continually 
applies leverage or power flow. The 
gears in the 722.6 are like the stick: 
The stick lightened the load for Jean 
Claude and the gears lighten the load 
for the engine. It lets the engine run in 
the power band that offers the best fuel 
economy and power. 

The DaimlerChrysler 722.6 appears 
in many different vehicles from 1996–
2006. In the Dodge, Jeep and Chrysler 
lines at the dealer level the 722.6 goes 
by the designation of NAG1, which 
stands for New Automatic Gearbox, 1st 
version. These vehicles are equipped 
with the 722.6:

2002–2006 Freightliner Sprinter 
Van

2003–2006 Dodge Sprinter Van
2002–2006 Jeep Grand Cherokee
2005–2006 Dodge Magnum
2006 Dodge Charger

2005–2006 Chrysler 300 series
2004–2006 Crossfire 
1999–2002 Jaguar XJR
1996–2006 Mercedes
To diagnose any system logically, 

first you have to understand how it 
works. Otherwise you’re going to need 
a pile of parts as high as a flagpole and 
an excellent supply of thread repair 
inserts, so you can just replace parts 
until you fix it. Let’s take a look at the 
powerflow charts to see how three plan-
etary sets, two one way overrunning 
clutches (sprags), three clutches, and 
three brakes are used to provide five 
forward gears, two reverse gears, and 
two neutrals on the 722.6.

First Gear
[Figure 1, First Gear Schematic]
All three planetary gear sets are 

used to provide the gear reduction for 
first gear. Clutches B1, K3 and B2 are 
applied and the F1 and F2 sprags are 
holding during acceleration. 

First Gear Power Flow
Front Gear Set — The front annu-

lus gear is driven by the input shaft. The 
front sun gear is held by the B1 brake. 

The F1 sprag holds the front sun gear 
while accelerating. The front pinions 
and carrier walk around the held front 
sun gear.

Rear Gear Set — The rear annulus 
gear is driven by the front planetary 
carrier. The rear sun gear is held by 
the K3 clutch and the B2 brake. The 
F2 sprag holds the rear sun gear during 
acceleration. The rear pinions and car-
rier walk around the held rear sun gear.

Center Gear Set — The center 
annulus gear is driven by the rear pin-
ion carrier. The center sun gear is held 
by the B2 brake. The center pinions and 
carrier walk around the held center sun 
gear to drive the output shaft.

D (1st) Acceleration
• Input shaft drives the front annulus 

gear.
• F1 holds the front sun gear.
• F2 holds the center sun gear and 

rear sun gear together.
• B2 holds the center sun gear.

D (1st) Deceleration (Engine 
Braking)

• K3 holds the center sun gear and 
rear sun gear together (both direc-

Figure 2, Second Gear Schematic
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tions).
• B1 holds the front 

sun gear.

Second Gear 
[Figure 2, Second 

Gear Schematic]
The front gear set 

provides direct drive 
while the rear and center 
gear sets provide gear 
reduction. K1, K3 and 
B2 clutches are applied 
and the F2 sprag holds 
during acceleration.

Second Gear Power 
Flow
Front Gear Set — 

The front annulus gear 
is driven by the input 
shaft. The front sun gear 
and front carrier are held 
together by the K1 clutch, preventing 
the front pinions from rotating. The 
front carrier is driven at input shaft 
speed.

Rear Gear Set — The rear annulus 
gear is driven by the front carrier at 

input shaft speed. The rear sun gear is 
held by the K3 clutch and B2 brake. 
The F2 sprag holds the rear sun gear 
during acceleration. The rear pinions 
and carrier walk around the held rear 
sun gear.

Center Gear Set — The center 
annulus gear is driven by the rear pin-
ion carrier. The center sun gear is held 
by the B2 brake. The center pinions and 
carrier walk around the held center sun 
gear to drive the output shaft.

Figure 3, Third Gear Schematic
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D (2nd) Acceleration
• Input shaft drives the front annulus 

gear.
• K1 locks the front sun gear and 

front carrier together for a 1:1 ratio 
through the front planetary gear 
set.

• F2 holds the center sun gear and 
rear sun gear together.

• B2 holds the center sun gear.

D (2nd) Deceleration
K3 holds the center sun gear and 

rear sun gear together (both direc-
tions).

Third Gear
[Figure 3, Third Gear Schematic]
The front and rear gear sets provide 

drive, while the center gear set provides 
the gear reduction. K1, K2, and B2 
clutches are applied. 

Third Gear Power Flow
Front Gear Set — 

The front annulus gear 
is driven by the input 
shaft. The front sun gear 
and front carrier are 
held together by the K1 
clutch, preventing the 
front pinions from rotat-
ing. The front carrier 
is driven at input shaft 
speed. 

Rear Gear Set — 
The rear annulus gear is 
driven by the front pin-
ion carrier at input shaft 
speed. The rear carrier is 
driven by the K2 clutch 
at input shaft speed, pre-
venting the rear pinions 
from rotating. The rear 
carrier is driven at input 
shaft speed.

Center Gear Set 
— The center annulus 
gear is driven by the rear 
carrier and K2 clutch at 
input shaft speed. The 
center sun gear is held 
by the B2 brake. The 
center pinions and carri-
er walk around the held 
center sun gear to drive 
the output shaft. 

D (3rd) Acceleration
• Input shaft drives the 
front annulus gear.
• K1 locks the front 
sun gear and front plan-
etary carrier together for 
a ratio of 1:1 through the 
front planetary gear set.
• K2 drives the cen-
ter annulus gear and the 
rear planetary carrier.
• B2 holds the center 
sun gear.

D (3rd) Deceleration
Not applicable; engine braking is 

provided.

Fourth Gear
[Figure 4, Fourth Gear Schematic]
Sll three gear sets provide direct 

drive. K1, K2 and K3 clutches are 
applied.

A Look at DaimlerChrysler 722.6 Power Flow

Figure 5, Fifth Gear Schematic

Figure 4, Fourth Gear Schematic
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A Look at DaimlerChrysler 722.6 Power Flow

Fourth Gear Power Flow
Front Gear Set — The front annu-

lus gear is driven by the input shaft. The 
K1 clutch holds the front sun gear and 
front carrier together, preventing the 
front pinions from rotating. The front 
carrier is driven at input shaft speed. 

Rear Gear Set — The rear annulus 
gear is driven by the front pinion carrier 
at input shaft speed. The rear carrier is 
driven by the K2 clutch at input shaft 
speed, preventing the rear pinions from 
rotating. The rear carrier is driven at 
input shaft speed.

Center Gear Set — The center 
annulus gear is driven by the rear car-
rier and K2 clutch at input shaft speed. 
The center sun gear is driven by the 
rear sun gear through the K3 clutch at 
input shaft speed, preventing the pin-
ions from rotating. The center carrier 
drives the output shaft. 

D (4th) Acceleration
• Input shaft drives the front annulus 

gear.
• K1 locks the front sun gear and 

front carrier together for a 1:1 ratio 
through the front planetary gear 
set.

• K2 drives the center annulus and 
rear planetary carrier.

• K3 hold the center sun gear and rear 
sun gear together (both directions).

D (4th) Deceleration
Not applicable; engine braking is 

provided.

Fifth Gear (Overdrive)
[Figure 5, Fifth Gear Schematic]
All three planetary gear sets are 

used to provide fifth gear ratio. B1, K2 
and K3 clutches are applied and the F1 
sprag holds during acceleration.

Fifth Gear Power Flow
Front Gear Set — The front annu-

lus gear is driven by the input shaft. The 
front sun gear is held by the B1 brake. 
The F1 sprag holds the front sun gear 
during acceleration. The front pinions 
and carrier walk around the held sun 
gear at reduced speed. 

Rear Gear Set — The rear annulus 
gear is driven by the front pinion car-
rier at reduced speed. The rear carrier 
is driven by the K2 clutch at input shaft 
speed. The rear pinions walk around the 
inside of the rear annulus gear. The rear 
sun gear is driven in overdrive.

Center Gear Set — The center 
annulus gear is driven by the K2 clutch 
at input shaft speed. The center sun gear 
is driven by the rear sun gear through 
the K3 clutch, which is being driven in 
overdrive. The center sun gear drives 
the center pinions at reduced speed. The 
center pinions walk around the inside of 

the center annulus gear. 
Even though the cen-
ter carrier is driven at 
reduced speed, the cen-
ter and rear sun gears 
are forcing the center 
carrier and output shaft 
to rotate faster than the 
input shaft, to provide 
an overdrive ratio. 

D (5th) Acceleration
• Input shaft drives the 

front annulus gear.
• F1 holds front sun 

gear (one direction).
• K2 drives center 

annulus and rear 
planetary carrier.

• K3 locks the center 
sun gear and rear sun 
gear together.

D (5th) Deceleration
B1 holds front sun 

          gear in both directions.

Reverse (Normal/
Standard Mode)

[Figure 6, Normal Reverse 
Schematic]

All three gear sets are used to 
achieve normal reverse gear ratio. B1, 
B3 and K3 clutches are applied and the 
F1 sprag holds during acceleration.

Normal Reverse Gear Power 
Flow
Front Gear Set — The front annu-

lus gear is driven by the input shaft. The 
front sun gear is held by the B1 brake. 
The F1 sprag holds the front sun gear 
during acceleration. The front pinions 
and carrier walk around the held front 
sun gear.

Rear Gear Set — The rear annulus 
gear is driven by the front carrier. The 
rear carrier is held by the B3 brake. The 
rear pinions drive the rear sun gear in 
reverse.

Center Gear Set — The center 
sun gear is driven by the rear sun gear 
through the K3 clutch. The center annu-
lus gear is held by the B3 brake. The 
center pinions walk around the inside of 
the held annulus gear to drive the center 
carrier and output shaft in reverse.

Figure 6, Normal Reverse Schematic
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Normal Reverse Acceleration
• Input shaft drives the front annulus 

gear.
• F1 holds front sun gear (one direc-

tion).
• K3 locks the center sun gear and 

rear sun gear together.
• B3 holds the rear planetary carrier/

center annulus gear.

Normal Reverse Deceleration
B1 holds front sun gear (both direc-

tions).

Reverse 1 (4x4 Low or 
Winter Mode)

[Figure 7, Reverse 1 Gear 
Schematic]

The front gear set provides direct 

drive while the rear 
and center gear sets 
provide the reverse 
gear ratio for 4 x 4 / 
winter mode. K1, B3 and 
K3 clutches are applied.

Reverse 1 Gear Power 
Flow

Front Gear Set — 
The front annulus gear 
is driven by the input 
shaft. The front sun gear 
and front carrier are 
held together by the K1 
clutch, preventing the 
front pinions from rotat-
ing. The front carrier 
is driven at input shaft 
speed.

Rear Gear Set — 
The rear annulus gear is 
driven by the front car-
rier at input shaft speed. 
The rear carrier is held 
by the B3 brake. The 
rear sun gear is driven 
by the rear pinions in 
reverse.

Center Gear Set — 
The center sun gear is 
driven by the rear sun 
gear through the K3 
clutch. The center annu-
lus gear is held by the 
B3 brake. The center 
pinions walk around the 
inside of the held center 
annulus gear to drive the 
center carrier and output 
shaft in reverse.

Reverse 1 Acceleration
• Input shaft drives the 

front annulus gear.
• B3 holds the rear plan-

etary carrier/center 
annulus gear.

• K3 holds the center 
sun gear and rear sun 
gear together.

• K1 locks the front sun 
gear to the front carrier 
(front planetary gear 
set is 1:1).

Reverse 1 Deceleration
Not applicable.

A Look at DaimlerChrysler 722.6 Power Flow

Figure 8, Standard Neutral Schematic

Figure 7, Reverse 1 (4x4 Low or Winter Mode) Gear Schematic
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Neutral (Standard Mode)
[Figure 9, Standard Neutral 

Schematic]
No power flows to the output shaft. 

B1 and K3 clutches are applied. 
Front Gear Set — The front annu-

lus gear is driven by the input shaft. The 
front sun gear is held by the B1 brake 

in preparation for first or 
reverse. The front pinions 
and carrier walk around 
the held sun gear.

Rear Gear Set — 
The rear annulus gear is 
driven by the front car-
rier. The rear carrier and 
rear sun gear are free to 
rotate.

Center Gear Set — 
There is no input member 
for the center gear set 
because no power flow 
has been transmitted from 
the rear gear set. The K3 
clutch is applied to hold 
the rear and center sun 
gear together in prepara-
tion for first or reverse, 
and aren’t held to the 
case by the B2 brake. 

Neutral (Default 
Mode)

[Figure 10, Neutral (Default 
Mode)]

No power flows through the gear 

Figure 9, Standard Neutral Schematic

A Look at DaimlerChrysler 722.6 Power Flow
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sets. K1 and K3 clutches 
are applied.

Front Gear Set — 
The front annulus is 
driven by the input 
shaft. The K1 clutch is 
applied to hold the front 
sun gear and front car-
rier together. The front 
carrier is driven at input 
shaft speed in prepara-
tion for default second 
or normal reverse. 

Rear Gear Set — 
The rear annulus gear 
is driven by the front 
carrier at input shaft 
speed. The rear carrier 
and rear sun gear are 
free to rotate.

Center Gear Set — 
There is no input mem-
ber for the center gear 
set because no power 
flow has been transmitted from the 
rear gear set. The K3 clutch is applied 
to hold the rear and center sun gears 
together in preparation for default sec-

ond or standard reverse, and aren’t held 
to the case by the B2 brake. To achieve 
2nd gear in Limp-in Mode, the B2 
brake is applied by fluid directly from 
the manual valve.

Thanks to DaimlerChrysler for 
providing information and illustrations, 
and Randall Schroeder for his special 
assistance.

Figure 10, Neutral (Default Mode)

52Weldon.indd   6352Weldon.indd   63 9/18/06   3:06:52 PM9/18/06   3:06:52 PM



Now there’s n

www.transmiss
From the worldwide leader in quality-tested domestic and foreign transmission repair kits, 
comes a vital new resource for you on the Worldwide Web, featuring:

Video seminars from leading transmission expert John Parmenter!
Owner of a transmission shop and prominent industry authority, John knows first-hand the challenges 
you face every day. Through this series of informative video seminars (with new ones added each month), 
he presents helpful solutions to many of today’s most prevalent transmission repair problems.

Frequently asked questions that can give you instant answers! 
You’ve got questions, we’ve got answers. Not just any answers either, but well-researched 
and proven to work! The kind that can save you a lot of time, money and headaches.

Precision’s complete catalog and ordering information!
Whatever make, model or year transmission you’re working on, we’ve got the best parts to fix it. 
All crosschecked against the latest OEM specs (with changes noted and made). All OE quality or better. 

And all guaranteed to work. In addition, our huge inventory virtually assures immediate delivery.

Plus, other great news and views that will keep you coming back for more!

John Parmenter

Enter Precision's Cruise Sweepstakes!

You could win an all expense paid

5 day cruise to the Caribbean.

To enter, log on to

www.transmissionkits.com or see us at the show

Booth # 831-835.

Winner to be announced December 15, 2006

See website for rules and regulations.

precision sp placed.indd   64precision sp placed.indd   64 9/15/06   4:32:11 PM9/15/06   4:32:11 PM



s no faster way to get transmission repair solutions.

ssionkits.com

Introducing Precision International’s new, 
totally redesigned website with informative video seminars!

The Problem Solvers.
210 Knickerbocker Ave., Bohemia, NY 11716  
(631) 567-2000 • Fax (631) 567-2640 • Toll Free: 800-872-6649  
Florida Office: 411 N. New River Drive E., Suite 1403, Ft. Lauderdale, FL 33301
(954) 509-9950 • Fax (954) 509-9945
E-mail: sales@transmissionkits.com
www.transmissionkits.com

precision sp placed.indd   65precision sp placed.indd   65 9/15/06   4:32:16 PM9/15/06   4:32:16 PM




