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The Russian sidecar motorcycle gearbox is examined over the last seventy years.

Russian Ural (Урал) - Dnepr (Днепр) Motorcycle Gearbox Review

• Part XXXII: Gearbox Evolution

• Part XXXII-1: How the Gearbox Works (Expanded step-by-step work of Bill Glaser)

• Part XXXII-2A: BMW (Bayerische Motoren Werke) R71 Gearbox (Father of Russian M-72) 

• Part XXXII-2B: ZiS (Zavod imeni Stalina) and 7204 Gearbox (Initial and later M-72)

• Part XXXII-2C: K-750 (K-750, K-750B and K-750M) Gearbox

• Part XXXII-2D: M-72 M and M-72N Gearbox (Ural and Dnepr Production)

• Part XXXII-3: 6204 Gearbox (M-62 thru M-67)

• Part XXXII-4: 7500 Gearbox (Updated 6204 gearboxes for K-750B / K-750M / MB-750 / MB-750M)

• Part XXXII-5: MT804 Gearbox (Dnepr MT-9 thru MT-11/16)

• Part XXXII-6: Ural M-67.36 and 650 (IMZ-8.103) Gearbox

• Part XXXII-7: Ural 750 Gearbox (Current Ural models)

• Part XXXII-8: Optional Gear Ratios (Higher 1st gear, lower 3rd and 4th gear, 5th gear overdrive)

• Part XXXII-9: Shifting Gears (Shifting and Adjusting Gearbox)
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Outline for Dnepr / Ural Gearbox Evolution
• History of Dnepr / Ural Gearboxes Divided into Four Main Groups:

o BMW R71 / M-72 ZiS / Dnepr / Ural

• Five Distinctive Types of Gearboxes: 

o BMW R71 / M-72 ZiS and M-72 7204 gearboxes: Two gear-change levers - manual (right) and foot (left). 

o 6204: 4-speed with gear-shifting by movable couplings with internal teeth Cam clutches on secondary (output) shaft 

replaced with splined one.

o 7500: 6204 gearbox version with synchronized gears, reducing self-switching gear-shifts

o MT804: Four-speed with reverse gear an automatic clutch disengagement mechanism when shifting gears, with a 

foot-shifter pedal and a manual reverse gear lever. 

o M-67.36 and Ural 650

o Ural 750 and Enhanced Gear Set for Ural 2007+

• Internal (Gearbox) Differences between Gearboxes

o Sliding-Mesh vs. Constant-Mesh 

o Synchronous

• External (Visual) Differences Between Gearboxes

o Gear Shift Plate and Rear Gearbox Cover

o Manual and Pedal Gear-Shift Lever and Reverse-Gear Lever

• For an Excellent Description of How the Gearbox Works, See:

o Bill Glazer’s "Unofficial" Ural 750cc Motorcycle Service Manual

o Re-formatted and increased as “Part XXXII-1 - My Ural - How the Gearbox Works”

• Caveat Emptor (Let the Buyer Beware)

o Several product descriptions are available on the internet

o Combined here for a composite description

o Translation often isn’t the best
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Basic Kinematic Diagram of Motorcycle Transmission 
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•Power transmission includes: clutch, 
gearbox, driveline, final drive (without 
sidecar drive K-750M, K-650, MT-9) and with 
sidecar drive (MB-750, MB-750M, MB-650), 
main gear with differential gear, transverse 
cardan gear, sidecar wheel gear.
•Clutch designed to transmit torque from 
engine to gearbox, to disconnect the engine 
from the gearbox when shifting gears and to 
smoothly move the motorcycle from its 
place.
•All Kiev (Dnepr) models use a dry double-
plate clutch, equipped with the latest 
motorcycle models (MT-9, MB-750M and MB-
650) with a special mechanism for 
automatically disengaging the clutch at the 
time of switching gears. On motorcycles of 
earlier models (K-750M, MB-750, K-650) this 
mechanism is absent and the clutch 
engages only with the hand lever located on 
the left side of the steering wheel.

Sidecar Wheel Drive

Clutch
Engine

Gearbox



Gearbox (Коробка передач) House-Keeping Issues
• Notes from Suggested Vendors:

o N.O.S. (New Old Stock): Spare parts from old stock that have not been installed; tend to be of a better 

quality than the current production; some are not produced anymore.

• Model Designations: 

o MV (cyrillic) = MB = (Example: MB-750 = MV-750)

o CF = MB (Example: CF-650 = MB-650W)

• Component Designations:

o ВП = VP  (Example: ВП48801 = VP48801)

o H = N  (Example 72H05121 = 72N05121)

• Unusual Terms for Motorcycle Parts: English, Russian and British Terms

o Kick-Start = Trigger = Launcher

o Epiploon = Gland = Seal

o Dog = Pawl

o Idler Gear = Parasitic Gear

o Pinion Gear = Smallest gear of a gear drivetrain is called a pinion, either the driving or the driven gear.

• Motorcycle Components:

o Sample Components Included to Show Availability on the Internet

o List Prices are in 2020 (year) Dollars, Euros or Rubles

o Websites and Vendor #’s given for convenience

o No guarantees of quality or service

• Common Terms for Gear Shafts

oPrimary Shaft = Input Shaft = Clutch Shaft

oSecondary Shaft = Output Shaft = Driven Shaft
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Identification of Russian Motorcycle Gearboxes
• Gearbox Types: ZiS / 7204 / 6204 / 7500 / MT804 / Ural

• Model of Ural or Dnepr

o See Chart of Gearbox Model versus Motorcycle

• Year of Motorcycle

o Improvements in Gearbox: i.e. 2007 for Ural Herzog Upgrade

• External Identification:

o Air Filter: Case or Separate Air Filter

▪ Air Filter Separate from Gearbox Casing

▪ Introduced during MT-9 Production

▪ Later Introduced to Dnepr MT-12 and MB-750M (militarized MT-12)

o Reverse Lever

▪ Introduced with MT-9 on Gearbox MT804

▪ Gearbox w/o Reverse: ZiS, 7204, 6204, 7500, Solo Models

▪ Gearbox with Reverse: MT804, Ural 650, Ural 750

o Right-Side Manual Gear-Shift Lever

▪ Introduced with BMW R71

▪ Deleted with Dnepr MT-9 Using MT804 Dnepr Gearbox

o Left-Side Indirect / Direct Foot-Switch Gear-Change and Gear-Shift Cover

• Squarish Shape for German BMW R71 / M-72 ZiS 7402 Gear-Change Cover

• Elliptical (Oval) Shaped for 6204 Gearbox Cover

• Indirect Foot-Switch (Pedal) Mechanism

• Direct-Shaft Pedal Mechanism with MT804 6



Gearbox Identification Example (cont.)

Note: MT-9 / MT-10 / MT-10.36 

Embedded Air Filter in Oil Bath

MT-11 / MT-16

KMZ-8.15504101 Casing
MT-9 / MT-10 / MT-10.36

MT804101 Casing

•Air Filter: Oil Bath or External Filter?
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Note: MT-11 / MT-16 External Air Filter

The external air filter was introduced during MT-9 production 
and later to the Dnepr MT-12 and MB-750M (militarized MT-12).



Time-Line of Russian Gearboxes
• ZiS: Oldest Model of Russian M-72 Gearbox

o Exact copy of German BMW R-71 gearbox

o During WW-II there were several Russian manufacturers building motorcycles

o In 1941, M-72 production began in Moscow (Zavod Imeni Stalina, ZiS) Automotive Factory #2 

o At end of 1941, equipment was moved to Irbit, where IMZ name (Ural) first appeared

o 7204: Second Oldest Model of M-72 Gearbox

o Non-Synchronized Gears

• 6204: Similar to 7500, But with a Different Gear-Change Mechanism

• 7500: 6204 Gearbox Version with Synchronized Gears

• MT804: Dnepr Gearbox with Reverse Gear

o Introduced on Model MT-9 (650cc)

o Appeared in MT-9, MT-10, MT-10.36, MT-11, MT-12, MT-16, MB-750M, MB-650

o New Transmission with Reverse Gear and Automatic Declutching Mechanism (right-foot 

clutch)

o Reverse gear hand lever omitted for MT-9 solo motorcycles, allowing a 5-speed arrangement

o Gearbox MT804 interchanged with old-type “crash” gearbox, with shorter driveshaft length 

required

• Ural 2007 Gearbox Upgrade (Herzog)
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Time-Line of Russian Gearboxes
•Civilian Models:

oK-750M (1963): Gearbox 6204. Design of 7204 gear-shift improved, increasing the durability of the gearbox. 

Modified civilian K-750. 4-speed gearbox with hand (right-hand side) and foot (left hand-side) levers.

oMB-750: Externally, almost identical with last series of K-750M models, MB-750 added side-car wheel drive. 

Initially equipped with gearbox type 6204 with differential lock, but without reverse, became a standard 

feature in later models. 

oMB-750M: Built for army, evolved in the same way as those built for civilians. Basically a military version of 

the MT-12. MT8204 gearbox had reverse gear and differential lock has been replaced with a reduction gear. 

oMB-650: Gearbox MT6204. Identical to MB-750M.

oM-61: Differed from gearbox M-72 by gear-shift pad, with catalog #’s of all other parts unchanged.

oM-62 (Ural-1, 1961-1965): New gearbox.

oM-63 (Ural-2): Gearbox similar to M-62, but weak point of old box eliminated. Axle and pedal sleeve of foot-

switch wore out quickly. New gear-shift of closed type, working in an oil bath and protected from dust and 

dirt, improving both the appearance and simplifying the design of the gearbox installed on K-750.

oMT-9 (1971): Gearbox MT804 with reverse. New feature is automatic clutch when shifting gears, first time on 

heavy motorcycles. “Neutral” marked by a lamp on dashboard.

oMT-10 (1974), MT-10-36 (1976), MT-12 (1978), MT-11 (1984), MT-16 (1986): Gearbox MT804 with reverse.

oKMZ 8.157.01 (1991 – Dnepr): “Solo” «Соло» - single motorcycle (no sidecar).

oKMZ 8.157.02 (1991 – Dnepr): Main differences from standard Dnepr were; the presence of special 

speedometer gearbox to accurately determine the speed with an accelerated main pair and new wheels, 

special reverse gear lever “blocked”.

oDnepr KMZ-8.157-022 “Chopper” «Чоппер» (1992): First batch came with five-speed gearboxes.

oUral" IMZ-8.103-10 (1987-1994): Differed from previous model (IMZ-8.103-30 (1985-1986)) by reverse.9



Time-Line of Russian Gearboxes (cont.)

• Production of Ural M-63 Ural Started in 1965

oEngine and the gearbox remained unchanged. This model built until 1970.

• M-63: Became K-750M in 1964.

oCivilian version, however never had gearbox with reverse.

oMilitary version was MB-750.

• MT-8: K-650 equipped with overhead valve engines. In early 1970s, the “K” index was changed to “MT” so 

model K-650 renamed MT-8.

• MT-9: In 1971, Kiev Motorcycle Factory (KMZ) introduced MT-9 model with several major technical 

improvements, such as MT804 gearbox with reverse drive and automatic clutch.

• Dnepr MT-10.36: Successor to the K-650 and MT-9, old reliable frame allowed use of the gearbox with 

reverse. 

• MT-16: Built in two versions; KM3-8.922-02 and KM3-8.9226

oBoth driven by gearbox with reverse, driving both rear and sidecar wheels.

oMT-16 (KM308.157-01): Based on MT-11 and designed for use without side-car. Smaller wheels with 3.50x18 

tires, “faster” main gear ratio (3.89:1). Reverse gear was factory-blocked, with warning in the manual about 

unblocking it.

•Military Models

oMB-750 (1964): Gearbox 6204.

oMB-750M (1973): MT804 gearbox with reverse gear added.

oMB-650 (1976): MT804 gearbox with reverse gear.

oMB-650M (1985): MT804 gearbox with reverse gear. Gear ratio of 1st gear was 4.11, instead of 3.60. 
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Difference Between Dnepr MT804 and Ural Gearboxes
•Gear boxes are also quite different and Dnepr gear boxes are much better than the ones installed 

on Urals. Dnepr gear box has a reverse gear (only few Urals have a reverse gear and its reliability 

is much worse). It’s especially important for those who ride bikes without sidecars because there 

is a possibility to replace a reverse gear with a fifth gear drastically increasing the performance of 

the bike. Dnepr gear boxes are much easier to get repaired.

• Interchangeable: Ural and K-750 owners install Dnepr gearboxes on their bikes.

•List of why a Dnepr gearbox is much better than a Ural gearbox:
o1. Dnepr MT gearbox (MT804) has a semi-automatic clutch feature – change gears without the necessity to 

engage the clutch lever.

o2. Dnepr MT gearbox has a highly reliable reverse gear. Only few Ural models have reverse gears, which are 

much less reliable than Dnepr’s.

o3. Can install the 5th gear into a Dnepr MT gearbox (replacing the reverse gear), turning bike into a powerful 

and rather speedy bike. If you have a Dnepr or Ural bike without a sidecar, you know this feeling when you 

ride your bike at 70 mph and your engine is bagging for one more gear.

o4. Dnepr MT gearboxes are much easier to be disassembled and reassembled.

o5. Changing gears is much easier and more comfortable when you use Dnepr MT gearbox.

• No advantage of a Ural gearbox over a Dnepr gearbox.

The Dnepr gearbox has proven better than the Ural gearboxes. 11



Ural (Урал) Sidecar Evolution

M-72 (750cc)

1941-1956

M-61 (650cc)

1957-1963

M-62 (650cc)

1961-1965

M-63 (650cc)

1963-1980

M-66 (650cc)

1968-1977

M-67 (650cc)

1972-1977

M-67.36 (650cc)

1973-1984

M-72M (750cc)

1956-1960

IMZ-8.103  (Ural 650) 

1984-2002
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7204 ZiS (ЗИС) then 7204 Gearbox

7204 Gearbox, then 6204 Gearbox

6204 Gearbox

6204 (IMZ-8.101.0400) Gearbox

6204 Gearbox

http://dnepr.ural.free.fr/Eleph_2004-6.jpg
http://dnepr.ural.free.fr/Photo_Ural_M62.jpg
http://dnepr.ural.free.fr/Photo_Ural_M72_M-4.jpg


Dnepr (Днепр) Motorcycle Sidecar Evolution

K-750 and K-750B (750cc)
1959-1964

K-750M (750cc)
1964-1977

K-650/MT-8 (650cc)
1967-1971

MT-12 (750cc) 1WD
1982-1985

K-750/MT-9 (650cc)
1971-1974

MT-10.36 (650cc)
1976-1985

MT-11 (650cc)
1985-1995

M-72N (H) (750cc)
1956-1959

MT-10 (650cc)
1974-1976

MT-16 (650cc) 2WD
1985-1995

MB-650 (650cc) 2WD
1976-1982

MB-650M (650cc) 2WD
1973-1984

MB-750 (750cc) 2WD
1964-1973

MB-750M (750cc) 2WD
1973-1977

MB-650M1 (650cc) 2WD
1985-1995

M-72 (750cc)
1949-1956

MT-12 (750cc) 2WD
1974-1982
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7204 Gearbox, then 6204 Gearbox

7204 Gearbox

7204 Gearbox, then 7204B Gearbox

7204 Gearbox , then 7500 Gearbox

6204 Gearbox

MT804 Gearbox

http://dnepr.ural.free.fr/Photo_Dnepr_MT12.jpg
http://dnepr.ural.free.fr/Photo_Dnepr_MT9-3.jpg
http://dnepr.ural.free.fr/Photo_Dnepr_K750-M-2.jpg
http://dnepr.ural.free.fr/Photo_Dnepr_M72H-1.jpg
http://dnepr.ural.free.fr/Photo_Dnepr_MT10.jpg
http://www.kmz.com.ua/products/moto/moto_dnepr_16.htm


Russian Sidecar Motorcycle Development (Ural)

The basic sidecar design started with the M-72, a copy of the German R71. 

1940 1970196019551945 1965 1975

1975 20051985 199519901980 2000 2010

Sportsman
(650cc, 

2WD True Diff)

Mother of All 
Russian Sidecars: M-72

Swing-Arm Frame 
Introduced with M-63

Patrol
(650cc, 2WD non-Diff)

M-72
(750cc) M-72K

(750cc

M-72M
(750cc)

M-61
(650cc)

M-62
(650cc)

M-63
(650cc)

M-66
(650cc)

M-67
(650cc)

M-67
(650cc)

M-67.36
(650cc)

8.103 and 8.107 
(650cc)

1950

Gear-Up
(650cc, 

2WD non-Diff)

Patrol and Gear-Up
(650cc, 2WD non-Diff)

Ural “Patrol-T”
(750cc, 2WD)

Note: Doted Lines Used Only to 
Differentiate between Common Symbols
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M-73 (Modified M-72) with an 
engageable sidecar drive and 

sidecar brake, but no production)



Russian Motorcycle Development (Dnepr)

1940 19701950 196019551945 1965 1975

1975 20051985 199519901980 2000 2010

MB-750 
(750cc)

MT-12 2WD (750cc)

MT-11
(650cc)

M-72N
(750cc)

K-750
(750cc)

K-750M
(750cc)

K-650/MT-8
(650cc)

MT-9
(650cc)

MT-10.36 (650cc)

MT-10 (650cc)

MB-750M
(750cc)

MT-12 (750cc)

MB-750M (750cc)

MT-9 (650cc)

MT-10 (650cc)

MT-16
(650cc)

MB-650 (650cc)

MB-650M
(650cc)

Dnepr paralleled Ural’s sidecar development.

MB-650M (650cc)

Note: Doted Lines Used Only to 
Differentiate between Common Symbols
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K-750B
(750cc)

MT-12 1WD (750cc)



Ural (Урал) / Dnepr (Днепр) Sidecar Motorcycle Gearboxes
Ural (Урал) Model Production Engine (ccm3) HP / kW Engine Type Gearbox Gearbox Oil Gear Ratio: 1st / 2nd / 3rd /4th Reverse Gear

M-72 1941-1956 746 SV (1) 22 / 16 M-72 ZIS & 7204 0.8 liters 3.6 / 2.28 / 1.7 / 1.3 No

M-72M 1956-1960 746 SV 22 / 16 M-72 7204, then 6204 0.8 liters 3.6 / 2.28 / 1.7 / 1.3 No

M-61 (successor to M-72M) 1958-1961 649 OHV (1) 28 / 21 Ural 650 6204 (4) 0.8 liters 3.6 / 2.28 / 1.7 / 1.3 3.67

M-62 (Ural-1) 1959-1965 649 OHV 28 / 21 Ural 650 6204 0.8 liters 3.6 / 2.28 / 1.7 / 1.3 3.67

M-63 (Ural-2) 1965-1970 649 OHV 28 / 21 Ural 650 6204 0.8 liters 3.6 / 2.28 / 1.7 / 1.3 3.67

M-66 (Ural-3) 1969-1975 649 OHV 32 / 24 Ural 650 6204 0.8 liters 3.6 / 2.28 / 1.7 / 1.3 Yes

M-67 (IMZ-8.101) 1973-1979 649 OHV 32 / 24 Ural 650 6204 1.2 liters 3.6 / 2.28 / 1.7 / 1.3 Yes

M-67.36 1976-1984 649 OHV 36 / 27 M67-36 6204 1.2 liters 3.6 / 2.28 / 1.7 / 1.3 Yes

8.103-30 Series “650” 1984-1986 649 OHV 36 / 27 M67-36 6204 1.2 liters 3.6 / 2.28 / 1.7 / 1.3 No

8.103-40 Series “650” 1987-1994 649 OHV 36 / 27 M67-36 6204 1.2 liters 3.6 / 2.28 / 1.7 / 1.3 4.2?

“750”Series 2003-Present 745 OHV 41 / 29 Ural 750 6204 (5) 1.0 liters 3.6 / 2.28 / 1.56/ 1.19 4.36

Dnepr (Днепр) Model Production Engine (ccm3) HP / kW Engine Type Gearbox Gearbox Oil Gear Ratio: 1st / 2nd / 3rd / 4th Reverse Gear

M-72 1951-1956 746 SV 22 / 16 M-72 7204 0.8 liters 3.6 / 2.28 / 1.7 / 1.3 No

M-72N 1956-1959 746 SV 22 / 16 M-72 7204, then 6204 0.8 liters 3.6 / 2.28 / 1.7 / 1.3 No

K-750 (9) 1958-1960 746 SV 26 / 19 K-750 7204-B 0.8 liters 3.6 / 2.28 / 1.7 / 1.3 No

K-750B 1960-1964 746 SV 26 / 19 K-750 6204, then 7500 0.8 liters 3.6 / 2.28 / 1.7 / 1.3 No

K-750M 1964-1977 746 SV 26 / 19 K-750 6204, then MT804 0.8, then 1.5 liters 3.6 / 2.28 / 1.7 / 1.3 No / 3.67

MB-750 (MW-750) (8) 1964-1973 746 SV 26 / 19 K-750 6204, then 7500 0.8 liters 3.6 / 2.28 / 1.7 / 1.3 No

K-650 (MT-8) 1967-1971 649 OHV 32 / 24 MT801 6204, then 7500 0.8 liters 3.6 / 2.28 / 1.7 / 1.3 No

MB-750M (MW-750M) (8) 1973-1977 746 SV 26 / 19 K-750 6204, then MT804 0.8, then 1.5 liters 3.6 / 2.28 / 1.7 / 1.3 3.67

K-650/MT-9 1971-1976 649 OHV 32 / 24 MT801 MT804 (6) 1.5 liters 3.6 / 2.28 / 1.7 / 1.3 3.67

MT-10 1974-1976 649 OHV 32 / 24 MT801 MT804 1.5 liters 3.6 / 2.28 / 1.7 / 1.3 3.67

MT-12 (Dnepr-12) 2WD / 1WD 1974-82 / 1982-85 746 SV 26 / 19 K-750 MT804 1.5 liters 3.6 / 2.28 / 1.7 / 1.3 3.67

MB-650 / MB-650M (military) (8) 1971-73 / 1973-83 649 OHV 32 / 24 MT801 MT804 1.5 liters 3.6 / 2.28 / 1.7 / 1.3 3.67

MT-10.36 1976-1985 649 OHV 36 / 27 MT10-36 MT804 1.5 liters 3.6 / 2.28 / 1.7 / 1.3 3.67

MB-650M1 (military) (8) 1983-1994 649 OHV 36 / 27 MT10-36 MT804 (7) 1.5 liters 4.11 / 2.28 / 1.7 / 1.3 3.67

MT-11 (Dnepr-11) KMZ-8.155 1985-2005 649 OHV 32 / 24 MT10-32 MT804 (KMZ-8.15504000) 1.5 liters 3.6 / 2.28 / 1.7 / 1.3 3.67

MT-16 (Dnepr-16) KMZ-8.922 1984-2005 649 OHV 32 / 24 MT10-32 MT804 (KMZ-8.15504000) 1.5 liters 3.6 / 2.28 / 1.7 / 1.3 3.67

Notes: 1. OHV = Overhead Valve, SV = Side Valve 7. MB-650M (1985): MT804 gearbox with reverse gear. Gear ratio of 1st gear was 4.11, instead of 3.60.

2. Gearbox ZiS, 6204 and 7204: Four-Speed, No Reverse 8. MB-650, MB-650M, MB-650M1, MB-750 and MB-750M are military. MB-750M is military MT-12

3. Gearbox MT804: Four-Speed + Reverse 9. In 1958, KMZ replaced M-72N with K-750.

4. Gearbox for M-61 differed from the gearbox for M-72 only by gearshift pad, catalog #’s of all the other parts coincide 10. 1st Gear ratio of 4.11 often quoted.

5. In 2007, Ural Upgraded the Gearbox

6. MT804 is Gearbox MT80400 
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Russian Motorcycle Gearboxes 
•Consists of several pairs of gears with different ratios, selected in a certain relationship.

•Purpose of the gearbox: change the amount of torque on the drive wheel of a motorcycle in a wider range 

than can be done by changing the engine speed, and to allow the engine to idle with the clutch engaged 

when it starts or when working at short stops.

•Due to the change in the torque value on the drive wheel, the inertia is overcome when starting off the 

motorcycle, further acceleration of the motorcycle and the required speed in various road conditions, which 

is achieved by changing the gear ratio during gear changes.

•A two-shaft, four-speed gearbox (model 6204) is used on K-750M, MB-750 and K-650 or a two-shaft, four-

speed with reverse gear and automatic clutch disengagement mechanism (MT804 gearbox). MT-804 gearbox 

is used on MT-9, MB-750M and MB-650 motorcycles.

•Obtained by dividing the # of teeth of the driven gear (output shaft) by the # of gear teeth of the driving 

(clutch) input shaft

o1st: 3.6 ratio: (36 teeth / 10 teeth); 2nd: 2.28 ratio: (32 / 14); 3rd: 1.7 ratio: (29 / 17); 4th: 1.3 ratio: (26 / 20)

17

Model/Gear Gear-Up, Patrol Retro Solo, sT

1st 3.6 3.6 3.6

2nd 2.62 2.28 2.28

3rd 1.61 1.56 1.56

4th 1.3 1.19 1.19

Reverse 4.2 4.36 4.35

The gearbox assembly has evolved as a Ural /Dnepr product.



M-72 Gearbox Nomenclature

Pedal 

Gear-Shift

Lever

Hand

Gear-Shift

Lever

Kick-Start Lever

Clutch Lever

Shift-Selector Quadrant
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Secondary (output, main) Shaft

Primary (input, clutch) Shaft

To get started, we need to have a common description of the components for 
Russian sidecar motorcycles gearboxes over the last sixty years.

Output to 

Drive Shaft
“Indirect”

Gear-Shift



M-72 Shift Fork and Clutch

Shift Fork Prongs

Pedal 

Gear-Shift

Lever

Kick-Start Lever

Flange to

Elastic Disk

Hand Gear-Shift

Lever

19Shift Quadrant

“Indirect”

Gear-Shift

Clutch Lever

Right-Side Gear-

Shift Cover Plate
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21. Gear box shafts set 

with gears assembly

IMZ-8.128-04000

To get started, we need to have a common description of the shafts and gears for 
Russian motorcycles gearboxes over the last sixty years.

Ural 750cc Shafts and Gears



Ural 750cc Primary (clutch, input) Shaft

21

10. 4th Gear of 

primary shaft

(IMZ-8.128-04202-10)

11. 3rd Gear of

primary shaft

(IMZ-8.128-04150)

12. Primary shaft

(IMZ-8.128-04201-10)

# Part Description

2 IMZ-8.128-

04020-10

Primary shaft

10 IMZ-8.128-

04020-10

4th Gear of 

primary shaft

11 IMZ-8.128-

04150

3rd Gear of 

primary shaft

12 IMZ-8.128-

04201-10

Primary shaft

16 IMZ-8.128-

04010

Seal NAK TC 

03519 NBR DL 

32x45x7

17 Bearing 

6205-2RSR

FAG 6205-

2RSR-C3

Seal NAK TC 

03519 NBR DL 

32x45x7

18 FAG 6204-

2RSR-C3

Bearing 6204-

2RSR-С3

21 IMZ-8.128-

04000

Gear box 

shafts set with 

gears 

assembly

22 IMZ-8.128-

04208-02

Primary shaft 

bushing

30 72-03207-A Slider ring

31 DIN 6888 

3x5x13

Wedge key 

3x5x13

34 DIN 94 

3.2x32

Pin 3.2х32

2. Primary shaft with 3rd

and 4th gears pressed-on

(IMZ-8.128-04020-10)

The primary shaft is also known as the “clutch” or “input” shaft.

2nd Gear

1st Gear



Ural 750cc Secondary (output, main) Shaft
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3. 4th Gear of 

secondary shaft

(IMZ-8.128-04213-10)

4. Shifting sleeve, 

3rd &4th gears

(IMZ-8.128-04222-10) 5. 3rd Gear of 

secondary shaft

(IMZ-8.128-04212-10)

6. 2nd Gear of 

secondary shaft

(IMZ-8.128-04211-10) 7. Shifting sleeve, 

1st & 2nd gears

(IMZ-8.128-04221-10)

1. Secondary shaft 

assembly
(IMZ-8.128-04022-20)

9. Secondary shaft

IMZ-8.128-04236-10

# Part Description

1 IMZ-8.128-04022-20 Secondary shaft assembly

3 IMZ-8.128-04213-10 4th Gear secondary shaft

4 IMZ-8.128-04222-10 Shifting sleeve, 3rd and 4th

5 IMZ-8.128-04212-10 3rd Gear secondary shaft

6 IMZ-8.128-04211-10 2nd Gear secondary shaft

7 IMZ-8.128-04221-10 Shifting sleeve, gears I and II

8 IMZ-8.128-04209-10 1st Gear of secondary 

shaft

9 IMZ-8.128-04236-10 Secondary shaft

13 K_25x29x10_2_14B Needle bearing

14 K_26x30x13_2_14B Needle bearing

15 K_25x29x13_2_14B Needle bearing

19 IMZ-8.128-04015 Seal NAK TC 03103 NBR 

DL 36x47x7

20 SKF 6304/C3 Bearing 6304/C3

23 72-04245 Speedometer drive gear

24 IMZ-8.101-04240-10 Flexible coupling plate

25 IMZ-8.104-04232-01 Speedometer drive 

bushing

26 IMZ-8.128-04224-10 Secondary shaft washer

27 IMZ-8.128-04366 Secondary shaft washer

28 IMZ-8.128-04370 Circlip

29 IMZ-8.128-04365 Secondary shaft washer

30 72-03207-A Slider ring

32 DIN 985 M14x1.5 Nut М14х1.5-6Н

33 IMZ-8.103-04238 Washer

8. 1st Gear of secondary shaft

(IMZ-8.128-04209-10)

The secondary shaft is also known as the “main” or “output” shaft.



Ural 750cc Kick-Start (trigger, launch) Shaft

23

35. Kick starter shaft

(IMZ-8.103-04047)

36. Kick-starter gear

(IMZ-8.128-04042-20)

37. Reverse gear

(IMZ-8.128-04253-10)

38. Kick-starter 

mechanism shaft

(IMZ-8.103-04401)

48. Kick-starter mechanism 

shaft assembly

(IMZ-8.128-04041)

# Part Description

35 IMZ-8.103-04047 Kick-starter shaft

36 IMZ-8.128-04042-20 Kick-starter gear

37 IMZ-8.128-04253-10 Reverse gear

38 IMZ-8.103-04401 Kick-starter mechanism shaft

39 IMZ-8.128-04048 Seal NAK TC 01594 NBR 

20x40x10

40 IMZ-8.103-04414 Kick-starter mechanism spring

41 IMZ-8.103-04119 Kick starter mechanism 

bushing

42 IMZ-8.103-04412-10 Kick starter mechanism shaft 

bushing

43 DIN 1481 A 4x36 Pin 4x36

44 DIN 1481 A 5x18 Pin 5x18

45 62-04402 Kick-starter mechanism pawl

46 62-04404-10 Kick-starter mechanism pawl 

spring

47 DIN 7 6x12 Pin 6х12

48 IMZ-8.128-04041 Kick-starter mechanism shaft 

assembly

The kick-start shaft is also known as the “trigger” or “launch” shaft.



M-72 Engine and Gearbox

The M-72 uses the 7204 gearbox. 24

Air Filter

7204 Gearbox

Dual-Pedal Gear-Shift

(later M-72)



“Indirect” vs. “Direct” Gear-Shifting (7204 / 6204 vs. MT804)

25
7204 Gearbox

6204 Gearbox

MT804 Gearbox



M-72 and Early K-750 Gearbox Casing

26The M-72 and early K-750 used the 7204 gearbox.

Gasket

Part #: 7204127

Gasket

Part #: 7204128

Cover hand gear change

Part : 7402109



M-72 and Early K-750 Shafts and Gears

27The later version of the K-750, the K-750B, uses the new 6204 gearbox.

Bushing for speedometer drive

Part #: 7204232

Rubber Roller

Part #: 7204422

Kick-Start Arm

Part #: 7204426 +7204420



Shift  Quadrant

Part #: 7204303 

1st - 2nd Gear Shift-Fork

Part #: 7402304
3rd - 4th Gear Shft-Fork

Part #: 7402306i

Fork Axle

Part #: 7204307

Hand change lever + tapered bolt

Part #: 7204316 + 317 

Gear change spring

Part #: 7204329

M-72  Gear-Shift

Manual Gear-Shift

Dual-Pedal Gear-Shift

Just as in the German BMW R71, the Russian M-72 has both a manual and pedal gear-shift lever.28



K-750 Gear-Shift

Manual Gear-Shift

Pedal Gear-Shift

The K-750 continued the manual and pedal gear-shift lever, with a 6204 Shift-quadrant.29

K-750 introduced the 

6204033 “Quadrant” gear-shift sector.



K-750B Engine and Gearbox

The K-750B uses the 7204-B gearbox. 30



Gasket

Part #: 6204129

K-750B (Later K-750) / K-750M Gearbox Casing

Gasket

Part #: 7204128

Dnepr’s later K-750 (K-750B) and the K-750M use the 6204 gearbox. 31



K-750M Engine and Gearbox

The K-750M uses the 6204001 gearbox. 32



1 - shift pedal; 2 - cuff; 3 - sleeve; 4 - pin 

crank; 5 - spring hook; 6 - crank; 7 -

switch disk pin; 8 - crankcase; 9, 11 -

power fork, respectively, 3rd and 4th, 1st

and 2nd gears; 10 - neutral sensor 

spring; 12 - gear shift; 13-handle 

reversing shutdown; 14-handle lock; 15-

contact sensor;  16 - clamp spring; 17 -

retainer; 18 - rear entrance plug; 19 -

crankcase cover; 20 - roller forks; 21 -

recess in the switching disk; 22 - lever 

of inclusion of a backing; 23 - doggie 

spring; 24 - dog roller; 25 – dog-

switching mechanism; 26 - slotted nut; 

27 - swivel spring; 28 - fixed stop; 29 -

pedal shaft

Ural Gear-Shift Mechanism

33

13.) Reverse Lever
13.) Reverse Lever

13.) Reverse Lever

“Neutral” Sensor  

Spring (10) and 

Contact Terminal (15)

The “direct” pedal gear-shift (1) axle rotates within a sleeve (3).



Rubber Roller

Part #: 7204422

Kick-Start Rattler

Part #: 7204402-Б

1st Gear

Part #: 6204209

2nd Gear

Part #: 6204211

4th Gear 26 straight-cut teeth

Part #: 6204213

4th Gear, Bevelled

Part #: 6204213s

Gear

Part #: 6204219-Б

Coupling

Part #: 6204221

Secondary Shaft

Part #: 6204236-Б

K-750B / K-750M Gears and Shafts
Bushing for speedometer drive

Part #: 7204232

34



Gear-Change Selector

Part #: 6204033

1st-2nd Gear Shift-Fork

Part #: 7402304

3rd-4th Gear Shift-Fork

Part #: 7402306

Gear-Change Wheel

Part #: 6204326

Later K-750 / K-750M Gear-Shift Mechanism

After the K-750M, with the introduction of the MT804, the additional manual was discontinued.

Manual Gear-Shift

Pedal Gear-Shift

35



11. 250510-P29 M8 Nut
12. IMZ-8.103-04055 Contact Assembly
13. IMZ-8.103-04362 Contact sleeve

36

Ural 8.103 (650cc) Gearbox

Removable 

Rear Cover



Ural 650cc Gearbox Casing

Ural w/o Reverse
Ural with Reverse

Reverse Lever

37



Reverse Lever

38

Ural w/o Reverse

(IMZ-8.124-04004-01)

Ural Gearbox Front Cover

Ural with Reverse

(IMZ-8.103-04004-01)
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Ural 650 Gear Cluster, Kick-Start with Reverse

Idler Gear Assembly

Reverse includes an idler gear assembly.



Ural 650 Gear Cluster, Kick-Start w/o Reverse

Kick-Start mechanism, shaft + gear + rattler

(Part #: 6204041)

Primary shaft without gear

(Part #: 6204201)

Indirect shaft driving bevel 4th gear Ural

(Part #: 6204202)

Bushing for speedometer drive

(Part #: 7204232)

40



Ural Gear-Shift

Ural w/o ReverseUral with Reverse
41

Selector fork 1st-2nd

(Part #: 6204304)

Selector fork 3rd-4th

(Part #: 6204306)

Gear-Change wheel

(Part #: 6204326)



Shifting Gears
•Gears are engaged by sliding them on their shafts (hence the phrase “shifting gears”), which 

requires careful timing and throttle manipulation when shifting, so the gears will be spinning at 

roughly the same speed when engaged; otherwise, the teeth would refuse to mesh, hence 

“grinding a pound”. 

•Early gearboxes are called sliding-mesh or sometimes crash boxes, because of the difficulty in 

changing gears and the loud grinding sound that often accompanied. Newer manual gearboxes 

have all gears mesh at all times and are referred to as constant-mesh, with "synchro-mesh" being 

a further refinement of the constant mesh principle. 

•Most modern gearboxes are fitted with a synchronized gear box. Gears are always in mesh and 

rotating, but gears on one shaft can freely rotate or be locked to the shaft. The locking mechanism 

for a gear consists of a collar (or dog collar) on the shaft which is able to slide sideways so that 

teeth (or dogs) on its inner surface bridge two circular rings with teeth on their outer 

circumference: one attached to the gear, one to the shaft hub. The gear-like teeth ("dogs") engage 

and disengage with each other. A dog clutch provides non-slip coupling of two rotating members. 

When the rings are bridged by the collar, that particular gear is rotationally locked to the shaft and 

determines the output speed of the gearbox. The gearshift lever manipulates the collars using a 

set of linkages, so arranged so that one collar may be permitted to lock only one gear at any one 

time; when "shifting gears", the locking collar from one gear is disengaged before that of another 

is engaged. One collar often serves for two gears; sliding in one direction selects one 

transmission speed, in the other direction selects another. 42



Shifting Gears (cont.)

•Reverse gear is usually not synchro-mesh, as there is only one reverse gear and changing gears 

into reverse while moving is not required.

•The gear selector does not engage or disengage the actual gear teeth which are permanently 

meshed. Rather, the action of the gear selector is to lock one of the freely spinning gears to the 

shaft that runs through its hub. The shaft then spins together with that gear. The output shaft's 

speed relative to the countershaft is determined by the ratio of the two gears: the one permanently 

attached to the countershaft, and that gear's mate which is now locked to the output shaft. 

•Locking the output shaft with a gear is achieved by means of a dog clutch selector. The dog clutch 

is a sliding selector mechanism which is splined to the output shaft, meaning that its hub has 

teeth that fit into slots (splines) on the shaft, forcing that shaft to rotate with it. However, the 

splines allow the selector to move back and forth on the shaft, which happens when it is pushed 

by a selector fork that is linked to the gear lever. The fork does not rotate, so it is attached to a 

collar bearing on the selector. The selector is typically symmetric: it slides between two gears and 

has a synchro-mesh and teeth on each side in order to lock either gear to the shaft. 

43



Three Types of Manual Gearbox

•Sliding-Mesh Gearbox (7204 ZiS): One of the oldest types of gearbox. Gears on the main shaft are 

moved right or left for meshing them with appropriate gears on the counter shaft for obtaining 

different speeds. This type of gear box derives its name from the fact that the gears are meshed 

by sliding. One disadvantage of it is that, special skill is required to operate this gear box.

•Constant-Mesh Gearbox (6204): All the gears are in constant mesh with each other all the time. 

The gear on the main shaft rotates freely without rotating the main shaft. Four-gear, constant-

mesh gear box consist of two dog clutches. These clutches are provided on the main shaft, one 

between 1st gear and 2nd gear and the other between 3rd gear and 4th gear. When the left-side dog 

clutch is made to slide left by means of gearshift lever, it meshes with the clutch gear and the 

vehicle runs on top speed. If this clutch slide right and mesh with 2nd gear, then the vehicle runs 

on 2nd gear speed. So in constant mesh gear box, we can change the gear ratio by shifting the dog 

clutch. This type of gear box is more popular than sliding mesh because it creates low noise and 

less wear of gears.

•Synchro-Mesh Gearbox (MT804): Helical gears and synchro-mesh devices are used in synchro-

mesh gearboxes. A synchro-mesh gearbox is similar to constant-mesh gearbox, but synchro-

mesh device have two gears to be mesh first come in frictional contact and then equalizes their 

speed and after then they are engaged smoothly.

44



First Type of Russian Gearbox: Sliding-Mesh Gearbox

•The main point is that the gears on both the shafts remain in a constant mesh all the time.

•The gears on lay shaft remain fixed to it, but those on output shaft sit on bearings.

•All the respective gear ratios are constantly meshed and keep rotating.

•Don’t have to wait for gearbox shaft to stop rotating to shift because of the unique selector 

and shifting mechanism. these gearboxes use dog clutches.

•All gears of the primary shaft are in constant mesh with corresponding gears of the 

countershaft (secondary).

•Gears on the secondary shaft, are free to rotate. The dog clutches are provided on main 

(primary) shaft. The dog clutch is a special feature of the constant-mesh gearbox. It is used 

for the coupling of any two shafts. This is done by interference. Using a dog clutch, various 

gears can be locked to the output and input shafts.

•The gears on the lay shaft are, however, fixed. When the left dog clutch is slid to the left by 

means of the selector mechanism, its teeth are engaged with those on the clutch gear and we 

get the direct gear. The same dog clutch, however, when slid to the right makes contact with 

the 2nd gear and 2nd gear is obtained. Similarly movement of the right dog clutch to the left  

results in low gear and towards right in 4th gear. Usually the helical gears are used in 

constant mesh gearbox for smooth and noiseless operation. 

45



Crash or “Sliding-Mesh" Gearbox
• Individual gears are mounted so they always engage the shaft, but gears on one shaft can be 

moved axially.

•To engage a particular pair of gears, one gear is slid axially until it fully engages a gear on the 

other shaft. 

• If the gear shafts are spinning so the two gears have the same surface speed, the gears are 

relatively easy to engage.

•However, if speeds are mismatched, the gears tend to "bounce" off each other at first contact and 

resist engagement. Thus, gear engagement relies on the driver carefully matching speeds, 

typically through practice and intuition. 

• In contrast, newer "constant mesh" gearboxes use gears that are held axially, but gears on one 

shaft spin freely on the shaft.

46



Dog Clutch
•A Dog Clutch is used to match the speed of the next gear to that of the engine. 

•When shifting from one gear to another, the speed of the output shaft is different than the engine. 

• If the gear is engaged in this condition, it might damage the gears. 

•Dog clutches are used, which gradually match up the speeds for smooth transition. 

•The shape of the dog clutch is somewhat similar to that of the dog's face/mouth, hence the name. 

The Red feature of part #2 is called a Dog,

entering the Green “window” on part #1.

47



M-72 Gear-Shifting: “Dogs” and “Windows”
•Gear inclusion is carried out using cam or spline couplings.

•Activation occurs when the cams (dogs) at the end of the coupling enter into the corresponding holes on the 

end of the gear or when the splined opening of the coupling is installed on the splined section of the shaft. 

•Engagement of the clutches and gears occurs during their rotation. One of the coupled parts is connected 

via a clutch mechanism with the engine, and the second is connected with a rear wheel via a universal drive. 

In order for the clutch and gear to come together to engage without knocking and rattling (when the engine is 

connected to the rear wheel), it is necessary to equalize the revolutions of both parts and release one of them 

from the load.

•The number of revolutions equalized by increasing or decreasing the opening of the throttle. For unloading 

one of the coupled parts disengage the clutch. Incomplete unloading of included parts is observed when the 

discs are not fully switched off, when the oil in the box thickens at a low temperature or if too thick an oil is 

used.

48



Second Type of Russian Gearbox: “Constant-Mesh" Gearbox

• In contrast to a “crash” or “sliding-mesh" gearbox, newer "constant-mesh" gearboxes use gears 

that are held axially, but gears on one shaft spin freely on the shaft. Gear pairs in the gearbox are 

always in mesh, though at most only one is engaged at any time. Each free-spinning gear has a 

dog clutch which is engaged by an axial sliding collar that transfers power to the shaft. The dog 

clutch may be plain, also called "non-synchromesh", or may use an additional synchromesh 

mechanism that helps get the parts moving at the same speed to assist engagement. 

•Many constant mesh gearboxes use a sliding-mesh gear for reverse, but since reverse is only 

engaged from near a stop, it is still easy to engage. 

•A “constant-mesh” gearbox offers several advantages over a sliding-mesh design:

oFirst, the dog clutch is designed for the task, rather than asking the gear to do dual duty of 

power transmission and sliding engagement. 

oSecond, the dog clutch is typically smaller in diameter than the gear it controls, so absolute 

speeds of the engaging parts are lower, aiding engagement. Thus, while a non-synchromesh 

gearbox still relies on the operator to match speeds, gears are easier to engage. 

oThird, a “constant-mesh” gearbox can easily use helical (beveled) gears which are smoother, 

quieter, and can carry more torque for a given size of gear. 

oFourth, a constant-mesh transmission can use synchro-mesh for easier shifting.

49



Advantages of “Constant-Mesh” over “Sliding-Mesh” Gearbox
•Synchronizing devices can be used for smooth engagement.

•Helical (beveled) gear teeth can be used for the gears instead of spur (straight-cut) gears, quieter.

•Gears of sliding-mesh gearbox are frequently engaging and disengaging, so it may cause the 

failure of gear teeth earlier than the gears of constant-mesh gearbox, which are in constant 

meshing.

•Any damage that results from faulty manipulation occurs to the dog clutch teeth in constant-mesh 

gearbox, and not to the teeth of the gear wheels like in sliding-mesh gearbox.

•Once the dog clutches are engaged, there is no motion between their teeth of dog clutch. But 

when gear teeth are engaged, the power is transmitted through the sliding action of the teeth of 

one wheel on those of the other. The teeth have to be suitably shaped to transmit the motion 

properly. If the teeth on the wheel are damaged during sliding operation, the motion will be 

imperfect and noisy in case of sliding mesh gearbox.

•Damage is less likely to occur to the teeth of the dog clutches, since all the teeth engage at once, 

whereas in sliding a pair of gears into mesh the engagement is between two or three teeth.

•Any damage that results from faulty manipulation occurs to the dog clutch teeth and not to the 

teeth of the gear wheels.

•A certain amount of skill is required by the driver to produce a quick and quiet gear change with 

the constant-mesh.
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7204 gears have dogs and windows for mating with coupling clutches.

Secondary (Output) Shaft Gears and Coupling Clutches for Gearbox 7204

Gear wheel of II gear

Part #: 7204211

List Price: 24.30€

easthighway.com

First-Speed, Driven Gear, M-72

Part#: 7204209

Vendor ID: 000.507

List Price: 20.16€ 

(www.oldtimergarage.eu)

Second Speed Driven Gear, M-72 

Part #: 7204211

Vendor ID: 000.505

List Price:€ 20.16 

(www.oldtimergarage.eu)

51

1st Gear 7204

List Price: 36.90€ NOS

(moto-boxer.com)

3rd Gear 7204

List Price: 31.37€ NOS

(moto-boxer.com)

4th Gear Output Shaft 7204

List Price: 36.90€ NOS

(moto-boxer.com)

Dogs

Windows

1st Gear 2nd Gear

3rd Gear 4th Gear



Notice that 7204 gears have dogs and windows, whereas newer 6204 gear have “spiked” cogs.

7204211 vs. 6204211 (2nd Gear)

7204212 vs. 6204212 (3rd Gear) 7204201 vs. 6204201

Gear Line-Up: 7204 - to - 6204 Transition (cont.)

7204213 vs. 6204213 (4th Gear)

7204209 vs. 6204209 (1st Gear)

52

Secondary Shaft Primary Shaft

7204 Gearbox 6204 Gearbox

Dogs and windows of older 7204 gearbox

Spiked, attached cogs of newer 6204 gearbox

7204202 vs. 6204202 (1st Gear)



Secondary Shaft Changes: 7204 - to - 6204

Secondary Shaft Coupling

Part #: 7204219

List Price: 12.15€ NOS

(easthighway.com)

Secondary Coupling

Part #: 7204221

List Price: 31.10€ NOS

(easthighway.com)

Secondary Shaft Coupling

Part #: 6204219-B

List Price: 10.00€ NOS

(easthighway.com)
Secondary Coupling

Part #: 6204221

List Price: 19.00€ NOS

(easthighway.com)

53

7204 Secondary shaft has a bushing (7204214) 

for the 1st (7204209) gear.

7204  - to - 6204 Gearbox

1st Gear

2nd Gear

1st Gear

Bushing

Part #: 7204214

List Price: 8.05€ NOS

(easthighway.com)

6204 Secondary shaft has a gear coupling (6204221) and 

a shaft coupling (6204219) between 1st and 2nd gears.

The secondary shaft assembly uses dogs and bushings to shift gears, 
whereas the later 6204 secondary shaft uses spiked coupling gears.



Secondary Shaft Coupling

Part #: 7204222

List Price: 34.20€ NOS

(easthighway.com)
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7204 Secondary Shaft has a bushing (7204216) 

for 3rd (7204212) gear, and a bushing (7204217)

for 4th (7204213) gear.

3rd Gear

4th Gear

Secondary Coupling

Part #: 6204221

List Price: 19.00€ NOS

(easthighway.com)

3rd Gear

4th Gear

Secondary Shaft Coupling

Part #: 6204219-B

List Price: 10.00€ NOS

(easthighway.com)

Bushing

Part #: 7204217

List Price: 8.05€ NOS

(easthighway.com)

3rd & 4th Speed Synchronizer 

M-72, R71

Part #: 7204222

Vendor ID: 000.503

List Price: 35.00€ 

(www.oldtimergarage.eu)

6204 Secondary Shaft has a gear coupling (6204221) 

and a shaft coupling (6204219) 

between 3rd and 4th gears.

Bushing

Part #: 7204216

List Price: 8.05€ NOS

(easthighway.com)

7204  -to - 6204 Gearbox

Secondary Shaft Changes: 7204 - to - 6204 (cont.)



Constant-Mesh Gearbox: 6204 Gearbox

Secondary Shaft

Primary Shaft

Secondary Shaft

1st Gear – Sliding Mesh Type

2nd Gear – Dog clutch Locks Gear Wheel to Secondary Shaft 

3rd Gear 

4th Gear – Direct Drive by Connecting 

Secondary Shaft to Primary Shaft

to Cardan

Bearing Dog Clutch 

Splined to Shaft

Dog Teeth Engaged
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Third Type of Russian Gearbox: Synchro-Mesh MT804 Gearbox
•A synchromesh gearbox is engaged using cones to match the speed of the gears and then held in place with 

multiple ‘teeth’. With this type of gearbox, there is virtually no play when in gear but there is a lot of surface 

area with load on holding the gear in place.

•Because of the load on the teeth and the fact there is not much space the gear needs to be doing almost 

exactly the same speeds to be able to engage and this is what the cones do, but they cannot overcome the 

engine brake without doing damage to the gearbox and so the clutch is needed for all changes.

•A dog engagement box is what you will commonly find on most sequential gearboxes. This type of gear 

usually has 3 to 6 ‘dogs’ on each gear and there is a lot of free space for them to engage this means there is 

normally quite a lot of play when in gear and why you often see race cars juddering forward and backward 

when going down the pitlane.

•When you are driving fast this is not an issue as you are pushing on one side of the dog for acceleration or 

braking rather than hovering in the middle, this is also why they are not suitable for daily use on the road. 

When shifting gears because of the space between the gears normally there can be up to a 900rpm difference 

in gear speeds and the gear will still go in, because of this you do not need the clutch.

•To make a gear change you need to reduce the load on the dogs so that it can be released, this is normally 

done by just lifting the throttle on the up change. To down-shift, there is already a reduction in load that is 

sufficient you just need to blip the throttle so that you do not lock the rear wheels or cause unnecessary wear 

on the gearbox.
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Constant-Mesh Gearbox (6204)
•Only a primary input shaft and a secondary output 

shaft are used, and hence all gear reduction takes 

place in a single stage, that means between only 

one pair of gear wheels. The primary shaft carries a 

cluster of gears. The shaft and gears may be made 

as a single casting or forging, or the gear wheels 

may be splined or keyed on to the shaft. The output 

secondary shaft carries constant-mesh gearwheels, 

which revolve freely relative to it when not engaged.

•The power flow starts at the input primary shaft, 

which is then divided four ways to the output 

secondary shaft through 1st, 2nd, 3rd and 4th output 

gears. These four output gearwheels in the neutral 

position are revolved by the meshing primary-shaft 

gear cluster about their own axes relative to the 

output secondary shaft. Each individual gear ratio 

is attained by sliding the appropriate outer dog-

clutch hub towards and over the dog teeth of the 

particular gearwheel selected. Through this action 

the selected output gearwheel is engaged as well as 

locked to the output secondary shaft so that the 

power-flow path is completed. 57



1 – kick-starter return spring, 2 - stop bush, 3 - drive shaft, 4 – 1st gear, 5 - driven shaft, 6 - pawl switch, 7 - pawl, 8 - pawl pin, 9 - pin spring, 10 kick-starter buffer, 11 -

buffer, 12 - buffer spring, 13 - trigger gear, 14 – axle, 15 - shaft, 16 - bracket, 17 - crankcase, 18 - pedal footswitch, 19 oil seal, 20 - bushing, 21 - pawl crank lever, 22 -

nut, 23, 24 - shift forks, 25 - gear shift sector, 26 - reverse gear inclusion sector, 27 - reverse gear pedal, 28 – gear shift roller, 34 - pawl, 29 - gear shift shaft, 35 -

ratchet gear, 30 - sector roller spring, 31 - retaining ring, 32 pawl crank, 33 - spring return

Kick-Starter and Gear-Shift Mechanism (MT804)
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27.) Reverse Petal

18.) Pedal Gear-Shift



Kick-Start (Trigger) Mechanism
•The gearbox crankcase is made of aluminum alloy, 

and on the latest models of motorcycles, this 

MT804crankcase has a removable rear cover, 

thereby simplifying the disassembly and assembly 

of the gearbox. Such gearboxes can be installed on 

all previous models, but in this case it is necessary 

to install an air filter of a new design. 

• The primary shaft is made in one piece with the 1st, 

2nd, and 3rd gear wheels. 4th gear is pressed on the 

primary shaft and held from turning by a fixed 

(Woodruff) key. At the front end of the input 

(primary) shaft, ball bearing No. 205 and sleeve, on 

which the gland works, are pressed together.

• At the rear end of the primary shaft is roller bearing 

No.12204. The end of the inner bearing cage with the 

stamp of the manufacture plant should be put out. In 

a properly assembled input shaft, the distance 

between the outer ends of the front and rear 

bearings must be between 133.4mm and 134.0mm. 
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1 - return spring, 2 - trigger roller sleeve, 3 - trigger gear 

wheel, 4 - trigger roller, 5 - dog spring, 6 - spring pin, 7 - dog, 

8 - pawl axis, 9 - pawl switch, 10 - trigger buffer pin, 11-cork 

buffer (a - kinematic scheme, b - ratchet mechanism)



Gear-Shifting Mechanism (cont.)

• Gears of the output shaft can rotate freely on the shaft. To transmit torque to the secondary shaft, 

the gears have splined rims, with which they alternately engage the gearing clutch moving along 

the outer splines of the output shaft clutches. The gear clutches are controlled by shifting -forks. 

Clutches include gears interchangeable, as the clutch output shaft, so when assembling the 

gearbox motorcycle Ural can not be afraid to confuse them in some places. 

•At the front and rear ends of the secondary shaft, oil baffles and ball bearings No. 304 are 

installed. In addition, the rear end of the shaft has slots for mounting the drive disk of the elastic 

cardan coupling, the thread for the disk mounting nut and the ball tip on which the pocket shaft is 

centered. The drive disk of the elastic cardan coupling has a screw thread for rotating the 

speedometer drive gear. In a properly assembled secondary shaft, the size of the ends of the gear 

hubs should be 106.3-106.7 mm. 

• The start of the Ural motorcycle engines is carried out through the gearbox and clutch 

mechanism, therefore it is impossible to start the engine with the gear engaged and the clutch 

disengaged. 
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Kick-Start (Trigger) Mechanism (cont.) 

•The trigger (kick-start) shaft rests on the front hub, mounted on the gearbox housing with two 

screws, and on the rear cover of the gearbox housing. For one piece with the shaft is made 

bracket mounting dogs. The dog at the expense of the spring and pin all the time pressed from the 

center of the shaft, in the off position from engagement with the gear wheel, it is held by a switch. 

The trigger gear rotates freely on the shaft and has a toothed crown, which transmits the rotation 

of the gear of the transmission I of the primary shaft through the gear of the secondary shaft. On 

the starting shaft, there is a return spring, which is connected to the shaft with a pin by means of a 

pin, and with a sleeve to the other end. At the rear end of the shaft there is a starting pedal, which 

is fixed on the shaft with the help of a blade and a special groove in order to avoid turning. A 

spring buffer is installed in the crankcase lid to prevent sharp blows and wear of the trigger 

mechanism when the pedal is returned. 

•When you press the kick-start pedal, the shaft with the dog turns, overcoming the force of the 

return spring and twists it. In this case, the dog leaves the switch and engages with the ratchet 

crown of the gear under the action of the spring and pin of the dog. With further rotation of the 

shaft, the gear begins to rotate with it, which causes the gears of the first and primary shaft to 

rotate, and then through the clutch - and the engine. After starting the engine of the Ural 

motorcycle, the pedal is released and under the action of the return spring the shaft turns in the 

opposite direction, while the dog slides along the teeth of the ratchet until the switch removes it 

from them. After starting the engine launcher gear constantly rotates. 
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Kick-Starter Shaft Assembly (6204047) with Ratchet for K-750 and Ural 650cc

Kick Starter Shaft Assembly With Ratchet for K-750 or Ural 650cc

Part #: 6204047

List Price: $21.00

(www.ebay.com)
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Ural Kick-Starter Mechanism & Shaft Assembly (IMZ-8.128-04041)

Ural Kick Starter Mechanism & Shaft Assembly

Part #: IMZ-8.128-04041

List Price: $340.18 

(www.uralne.com)

Kick-Start Shaft with Gear Assembly for Ural

List Price: $70.00 New

(www.ebay.com)
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Secondary Shaft Assembly, M-72

Part #: 72042-2

List Price: 192.00€

(easthighway.com)

Main (Secondary) Shaft in Gearbox 7204
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Shaft Main Clutch Kick-Start Reverse

Assembly 72042-2 7204020 7204401-V2

Shaft 7204236

1st Gear 7204209 7204206

2nd Gear 7204211

3rd Gear 7204212

4th Gear 7204213

Secondary Shaft

Part #: 7204236

List Price: 55.00€ NOS

(easthighway.com)



Only the secondary shaft assembly has clutches, with ridges to accept the gear-shift forks.

Secondary Shaft Assembly (KMZ-8.15604400) for Gearbox MT804

Secondary Shaft Assembly

MT-11/16

KMZ-8.15604400

148.00€ 

(easthighway.com)
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1st Gear

2nd Gear

3rd Gear

4th Gear

Reverse Gear



Main Shaft and Clutch Shaft Assemblies for Ural (Herzog Gears)

Main Shaft and Clutch Shaft Assemblies for Ural

Herzog (Made in Austria) 

List Price: $550.00

(www.ebay.com)

66In 2007, Ural upgraded the  quality of their gears and bearings.



Primary (Clutch) Shaft Transmission Assembly (IMZ-8.101-04020)

Clutch Shaft Transmission Assembly 2006 Solo Ranger

Part #: IMZ-8.101-04020

List Price: $186.71 

(www.ebay.com)

67Primary shafts transfer rotation of the engine to the secondary shaft.



6204 Gear-Shifting Mechanism for Ural and Dnepr K-650

•The reverse gear can only 
be turned on from the seat 
and basically the  only 
neutral position of the gear-
shifting mechanism 
(between 1st and 2nd gears). 
If any gear is engaged, it is 
not possible to engage 
reverse, ensured by the 
presence of a special notch 
switch drive and a ledge on 
the reverse fork. Reverse 
gear is included in the plug. 
The back-to-back handle on 
the lever roller is fastened 
to the cone and set in the 
right position until the nut 
tightens.

1,4- screws, 2-cover gasket, 3 - 1st and 2nd gear shift fork, 5, 10 - forks and pedals, 6  3rd and 4th gear shift fork, 7, 18, 28, 33 -

washers, 8 - bolt, 9 - pedal, 11, 31 - seals, 12 - stuffing box spring, 13 - pedal-switching sleeve, 14, 15 - left cover and gasket, 

16 - return spring of switching mechanism, 17 - lever of the crank of doggie, 19 - ratchet, 20, 34- nut, 21 - doggie, 22, 23 –

shifter crank, 24 - roller sector and spring, 26 – sector, 29 - right cover, 30 - wedge bolt, 32 - manual shift lever.
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“Oval-Shaped” Gear-Shift Cover 

indicates a 6204 Gearbox.
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1 - window cover; 2 - ball bearing hole; 3 - ball bearing; 4 - regulatory gaskets; 5 -

side cover; 6 - hole in side cover; 7 - crankcase; 8 - ball bearing; 9 - left side of 

casing; 10 - bushing shaft trigger; 11 – gland (seal); 12 - washer; 13 - steel sleeve; 

14 - side cover; 9, 15 - roller bearing; 16 - trigger (kick-start) buffer stopper; 17 -

crown matte spring; 18 - drain plug; 19 - oil drain; 20 - casing ribs; 21 - ball bearing; 

22 - trigger shaft hole; 23 - bushing for bore; 22, 24 - hole for shift roller; 25 –

alignment pin; 26 - cover; 27 - bearing 

M-72 Gearbox
•Four-stage gearbox with permanent gearing 

and sliding clutches.

•Gearbox case (7) is an aluminum alloy and 

is bolted to the crankcase of a flywheel 

molded together with the case of the engine.

•To fix the correct position of the case 

relative to each other, the case of the 

gearbox on the side facing the engine has 

ribs (20) and one pin (25).

•The front wall of the crankcase on the right 

side has a hole (6) for the stopper and a 

window closed by a cover (26), also cast 

from aluminum alloy.

•The cover, with a paper gasket, is attached 

to the crankcase with screws.

•The lid has an opening (2) for the ball 

bearing of the driven (secondary) shaft, 

which is also closed by a lid (1) having 

grooves on the inner side for supplying oil 

to the driven shaft.



Dnepr MT Gearbox

Dnepr MT Gearbox

List Price: $200.00 remanufactured

(www.ebay.com)
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External Changes: Gear-Shift Levers

Gear-Shift Lever, Chromed

Ural 750

Vendor ID: 004.840

List Price:  25.00€

(www.oldtimergarage.eu)

Gear-Shift Lever, K-750, Ural

Vendor ID: 003.181

List Price:  18.15€

(www.oldtimergarage.eu)

Gear-Shift Lever, BMW R71, M72

Vendor ID: 003.018

List Price: 74.00€

(www.oldtimergarage.eu)

Even the shape of the gear-shift lever is a clue to the exact gearbox in a Ural or Dnepr,
Starting with the single-pedal design of the M-72 up to the dual-pedal lever of Ural’s 750cc.71



Hand Shifter for Forward & Reverse
Expand the shifting abilities to the maximum. The top of the line 

Forward & Reverse Hand Shifter Kit allows the rider to shift through 

forward gears using the upper fuel tank handle (foot-shifter still present 

and can be used), and engage Reverse gear with the lower shifter 

handle. All without having to bend over. Provides a luxurious and 

effortless experience shifting through gears as well as engage reverse.

Note: Does not fit on 2014 and newer Retro/M70 models

List Price: $565.00

(www.uralne.com)
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