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1.  Description
1.1 Brief description

SCG boat reversing gearbox units are servo—automatically controlled

lical gear transmissi—

ons developed for use in pleasure crafi and commerical crafi, The servo—operated multiple—disc

clutch requires only minimum effort for gear changing, making the SCG tra
single—lever remote control via a rod linkage or Bowden cable.

mission suitable for

The SCG permits direct reversing at full engine speed, for example in emergency cases.

The torque transmission capacity of the clutch is exactly rated. preventing shock loods fom

exceeding a predetermined value to ensure maximum protection of the
providing the efct of asafty clutch .

engine and thus

The transmission units are characterized by low weight and small overall dimensions. The ge
arbox castings are made of a high— strength, corrosion—resistant aluminum alloy, optimum adhesion

of paint for improved seawater resistance.

A choice of gear ratios, a high e fficiency rating and low—noise operatign are other prominent

features of the SCG gearbox units.

The transmissions are immersion—{ubricated. Maintenance is restricted
(see ‘Maintenance’ ,chapterd)

to oil level checks

The sha fis are supported by heavy—duty taper roller bearings and the gearbox is designed to
take the axial propeller thrust ( or permissible values see 'Technical data’, item 1.2)

All transmission sizes are
available for right—hand (RH ) :
and le fi— hand (LH ) rotation Lever position 4
ofthe input shafi, the direction
of rotation being specified as
seen by an observer facing the
output shafi. In gear lever po-
sition A. the engine shaff and
the propeller shafi rotate in
opposite directions, in position
B in the same direction (Fig 1).

Engine manu factures sh-

ould note that the direction of
rotation refers to an observer
Jacing the fywhell, so that le fi—
hand rotation of the engine
corresponds to right—hand rot-

Coupling output fange
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aten of the gearbox input shaf.
Technical data and main dimensions
SCG 025 Power diagram
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Gearbox input speed (1 / min)
Technical daia SCG025-1} SCG025-2 | SCG025-3
Forward gear'A’ ratio i 154 1.88 2.74
Reverse gear'B’ rdtio i 2.67 267 267
Input toque Mmax pleasure crafi ‘Nm 200 200 140
commercial crafi Nm 150 150 110
Power input Pmax pleasure crafl Kw 55
commercial craff KW | 408
Input speed Nmax t/minf 4000
Propeller thrust Fmax N 4000
Weight without oil Kz 185
Oil quantity L 0.75
Oil grade Automatic—Transmission— Fluid (ATF)
15
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Dimensions

232

l_~ . 35.__”. 54 -

Model without mounting accessories

a) Clockwise rotation ) Oil dipstick and Aller screw ¢) M 15/ 17 deep holes sarie on both sides
d) Oil drain plug 17mm width across flats e) triangular spline @30 x @34 DIN 54811 36 teeth,tooth

angle 60 ° ,flat Root  f) Minimum lever travel

Model with mounting accessories
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The fllowing special accessories can be obiained ffom the manu facturer:.

1) Clamping coupling; 2) damping plate; 3) gearbox flange.

al

Gearbox flange A(mm) B(mm) | C(mm) | D(mm) (mm)| | X— @d(mm)
SATJ 617 NO3| 6409.58 °-0.08 4286 | £451 240 15° 12- ¢11.0
SAEJ 617 Nos| $314.32°-0.08 3334 | £355.6 237 25° 8= &11.5

1.3 Gear casing

The oil—tight gearbox housing is made of a corrosion resistant aluminium alloy. The gear
casing is divided in a vertical plane into two equal halves.Amply dimensioned cooling fins ensure good

heat dissipation and mechanical rigidity.

An oil filler screw with dipstick and an oil drain plug are screwed into the gear casing.

The actuating lever actuating cam and cover plate are a pre —assembled u
the gearbox unit.

Tapped holes (see'M ain dimensions’iteml].2) are provided on the fce side]
ansmission to a lywheel housing or an adapter fiange.
14 Gear sets

The transmission is equipped with shaved,casehardened helical gears made
curbon alloy steel.

The drive sha fi with the drive gear are an integral unit.

The multi—spline driving shafi connecting the transmission with the engine
The driven shafi (propeller side ) of the transmission is fitted with
" coupling flange. '

7: he servo—automatic cluich system governs the direction of rotation of
all SCG transmission units are available pr clockwise (RH =right hand) or
(LH =le fi—hand) rotation.

1.5  Multiple—disc cluich and cluich operation

The engine torque is applied to the input shafi(205 ) in the specified dire

in shifiing position A, via gear(30Q7 ),the Fictionallyengaged clutch discs( 3

1o the external disc carrier( 32 Q) ) and fom there via  the guide sieeve( 31

“shafi( 325 J. '

In shifiing position B,the torque is transmitied fom the input shafi( 05

i1 fitted laterally to

s jr bolting the 1r—

of forged low—

is hardened as well.

an integrally forged
the input sha fi but

tounterclock wise -

ttion o frotation and,

12 )and (313 )
5 ) to the outpui

) via intermediate

gear(204 ).gear( 324 ) clutchdises (349 )and( 313 )10 theqxternaldisccarrier

(320 ). the guide sleeve( 315 ) and the output shafi( 325 )

The transmission uses a positively driven,mechanically operated multiple—
mounied on the output sha fi.

tdisc clutch system

The thrust force required for obtaining positive fFictional engagement between the clutch discs

17
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is provided by a servo— automatic sysiem. The essentially comprises a numb.

X

r of balls which,by the

- rotarv movement o fthe external disc carrier,are urged against inclined sur fices provided in pockets
between the guide sleeve and the external disc carrier and in this manner exert axial pressure.

The thrust force and.as a result, the transmittable Fiction torque are thus

torque applied.Due 1o the cupsprings( 3QQ ) supporting  the clutch disc
).the thrus

the range of axial travel of the external disc carrier( 320
prcdetermined vaiue.

The a. tuating sleeve( 312 )

oportional to the inpu
stack and a limitation o f
t force will not exceeda

is held in the middle position by D — —O— D— — @

spring—loaded pins.To initiative the —v ~1

shifiing operation, the actuating === NL_

sleeve (321 ) need merely be Input =

displaced axially by a shifing fork —= - 1 :

until the arresting force has been 205 +

overcome.

The actuating sleeve/ 321 ) e

is moved automatically by the - . L

spring — loaded pins, while the \ ‘ Output

external disc carrier.which follows ' A

this movement, is rotated by the ’ gy

frictional forces exerted by the Y, ,// T

clutch discs. and the shifiing oper— - o ~— g% puil

ction is completed serve—automa - 306 / L @ N ——— A

tically as described above. Z / / T\ 1 ——

307 / : \ ' Power flow in

9 / /320 129 324 lever position

1.6  Shaft bearings

) \\
315

Both the input and the output sha fis are carried in amply dimensioned taper roller bearings.

The pr opeller thrust can be absorbed by the bearings ( for permissibls

data’, item 1.2)

The intermediate gear and the movable gears are carried in sturdy ne

1.7  Shafi seals

* values see 'Technical

edle roller bearings.

External sealing of the input and output sha fis is provided by radial sealing rings.

The running sur faces on the shafls are casehardened.

1.8 Lubrication

The transmissions are immersion—lubricated.The bearings are generd

splash oil.

18
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2.
2.1

Insiallation

Delivery condition
SCG 025 gearbox units leave the factory in fully assembled condition.F
gearbox is not filled with oil jor shipment.The actuating lever is mounted on the
On reaquest,the gearbox is delivered.with the cooling unit attached.

The multi-spline sha fi end on the engine side is provided with an vil fi
plastic cap.The bright sur faces o fthe coupling flange on the output side are coat
osive agent for shipment and storage.The casing is alluminium alloy and thus resi

Be fore leaving the factory,each transmissien is sub pcted to a test run
ATF o0il.The residual il remaining in the transmission a fier draining acts as a p
vides reliable protection against cor rosion jor at least 1 year if the units are prd

2.2 Transport

prevent undue shocks and impacts. This cpplies particuary to the input and out

Care should be taken when transporting the gearbox or the engine—gelr

2.3 Removal of preservative

Use a suitable solvent for removing the anticorrosive agent, but never ¢
since otherwise the sealing elements might be damaged.
I: is at advisable,es pecially afier long periods of storage to fush the
prescribed oil and remove residual oil.

2.4 Painting the gearbox

Always cover the running sur faces and sealing lips o fthe radial sealing
be fore painting. Make certain that the breather hole on the oil filler screw is no
Indicating plates should remain clearly legible.

or sa fty reasons,the
actuating shaf.

and protected by a
d with an anticorr-
istant to seawater.

with the .prescrx’bed

reservative and pro—
perly stored.

prbox assembly to

t sha fis.

*mery cloth or paper,

ransmission with the

rings on both sha fis

{ closed by paint.

2.5 Connection of gearbox with engine Connection o fgearbox with
Insert u torsio—elastic dam ping plate [y Flywheel housing
between the engine and the transmission 10 Engine fonge — SN082 RT2597 ﬁ
- compensate for minor alignment errors and U - Z
nrotect the input shafi from external forces §5:{\\\\: * i
and loads.Radial clearance should be at least N B [
0.5 mm ( parallel shifi o f+ 0.25 mm) ""M\\§\~‘ ‘
I1f the:flywheel housing of the engine N 'l
is o fsuitable design, the gearbox unit should be N ‘
directly bolted 10 such housing bymeans of the ) 'J
tapped holes proveided in the gearbox. — - Sl 4
Make certain 10 use bolts of appropriate length Damper plate Lf:; \- 1)
and tighten them 1o the correct torque. !
Permissible radial and axial
An adapter flange is available on request  x:Bw0.] mm X:K=0.1 mm

Jor each gearbox unit. (see’Main dimensions’,
item 1.2)

X:P=0.] mm
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The radial and axial runout values shown in the drawing below should \never be exceeded
betwsen the engine and transmission.

The input sha ft end is provided with a triangular spline. Triangular s pline ©30x ®34/ 36
teeth,tooth angle 60 ° ', fat roo:.

2.6 Connection of gearbox with nropeller

We recommend a fexible connection between the gearbox and the propeller shafl ifthe en—
gine is flexibly mounted, in order to compensate for angular de fections.The installation of a special
" propeller thrust bearing is not required,since the propeller thrust will be taken by|the transmission
bearing, provided the value specified under’ Technical data’ (item1.2) is not ex reeded. However the

output shaft should be protected Fom additional loads.Special care should be taken to prevent tors -
ional vibration.

2.7 Suspension of engine—gearbox assembly in the boat

S pecial care should be taken to protect the gearbox fom detrimental stresses and loads ifthe

.engine—transmission assmbly is not elastically suspended in the boat or crafi.
The gearbox should be conveniently accessible for maintenance.

Ifthe oil drain plug ofthe gearbox is not accessible,the oil will have to be sucked o ff;

2.8 Position o fgearbox in the boat

The inclination o fthe gearbox unit in
the direction o fthe shafis should not perma -
nently exceed an angle of 20 degrees
(see illustration).

The gearbox can also be mounted with
the output sha ff in the upward position.
Interchange the oil dipstick and the oil drain
plug in this case ( fill up with oil the index mark
on the dipstick).

2.9 O peration o fgearbox

The gearbox is suitable jor single lever
remote control.Upon loosening the retaining
screw,the actuating lever (see illustration).
Make certain that the lever does not contact
the actuating lever caer plate the minimum di-

~ stance between lever and cover should be
0.5 mm.

The control cable or rod should be arranged at right angles to the actuating lever in the neu—
tral position of the lever.The zero position of the operating lever on the control\console should coi -
ncide with the zero position of the actuating lever on the gearbox.

The shifiing travel,as measured at the pivot point o fthe actuating lever, Between the neutral
pogition and end positions A and B should be at least angle.

A larger amount o flever travel is in no way detrimental.

However,ifthe lever travel is shorter, proper gear engagement might be im peded which in turn,
would mean premaiure wear, excessive heat generation and resulting damage.

The position o fthe cover plate underneath the aciuasing lever is factory—ndusted to ensure
equal lever travel Fom neutral position to A4 and B.

20
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When installing the gearbox,make certain that shifiing is not impeded by restricted movabillity
of the Bowden cable or rod linkage,by unsuitably positioned guide sheaves,too small a bending ra-
dius,ect.

Minimum shifing movement
35 Jor Bowden cable

- Clamping screw to be
tightened 1o torque o {18 Nm ¢

Do not remove cover plate
or loosen screws

>

Min distance of
actuating lever 0.5 mm

2.10 Cooling unit

Max engine pcwer(kw) usable,without cooling in continuous operation: Ahead—40kw,
Astern—25kw. When these valves are exceed, a cooling unit is required. The mininum volume o f
fow is 10 Itr / min. In case o fdoubout please contract the transmission manu  facture.

3. O peration
3.1  General information

All SCG boat reversing gearbox units are test—run on a test stand at the factory prior tc
delivery.

For sa fety reasons the oil is drained be fore shipment.
3.2 Initial operation

Fill the gearbox with oil (ATF) ofthe recommended grade. The oil levelshould be up to the

index mark on the dipstick (see illustration).
To check the oil level, just insert the dipstick, do not screw in. Retighten the hex screw with the

21
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dipstick afier the oil level check. Do not forget

sealing ring. ' YT | 20 net screw in-for
V" oil level checks

Casing sur face
33 Operating temperature - e
The maximum permissible temperature 5 | G | A5
of the tramsmission oil is 120°C. -
34 Operation of gearbox VT Dipstick
The zero position o fthe operating lever
on the ccntrol console must coincide with the zero !
position o fthe actuating lever on the transmission.
Shifiing is initiated by a cable or rod linkage via ' Oil level
the actuating lever and an actuating cam. The E
completion o fthe gear changing operation is servo— e s e — —— e P
automatically controlled. == -_I;_F_;—ype A
Gear changing should be smooth, not too g ) sl e

slow, and continuous (without interruption).

Direct changes from forward 1o reverse are per-
missible, since the multiple~disc clutch permits gear
changing at high rpm, including sudden reversing at top speeds in the event o f| danger.

Correct readings up to 20 ° inclination in direction o fsha fis

3.5 Sailing and moving in tow

Rotation o fthe propeller without load while the boat is sailing, bein;,]ntowed, or _anchored ina
river, as well as operation o fthe engine with the propeller stopped ( for charging the battery) will have

no detrimenial e ffects on the gearbox.

Important

When the boat is sailing (engine stopped), the gear lever must be in zero position. Never put
the gear lever in the position corresponding to the direction o ftravel ofthe bpat.

Locking ofthe paopeller shafi dg an addlitional brake is not required use the gear lever po-
sition opposite your direction of travel jor this purppose.

3.6 Lay—up periods
Ifthe transmission is not used for periods o fmore that 1 year it should be completely filled

with oil o fthe same grade 10 prevent corrosion. Protect the input shafl and the output flange by means
of an anticorrosive coating ifrequired.

3.7 Preparation for re—use
see item 2.3
Maintenance

4.1 Transmission oil

To ensure trouble— fee operation of the clutch only use Automatic Transmission Fluid (ATF).

4.2 Oil quantity
Type SCG 025
Oilquantity 0.75 Itr

Use the index mark on the dipstick as a re rence (see item 3.2)
22
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4.3 Qil level checks

Check the oil level in the gearbox about once a month. Correct oil level:
stick (see item 3.2 ).Always use the same oil grade when 1o pping up.
4.4 Qil change

Change the oil fore the first time a fier about 25 hours of operation,then
-least 1 year.

4.5 Checking the Bowden cable or rod linkage

The Bowden cable or rod linkage should be checked at shorter time inter
position of the operating lever {on the control console) and o f the actuating lev
on this occasion. The minimum lever travel from the neutral position ta operating

index mark on dip—

at intervals of at

als. Check the zero
r (on the gearbox)
positions (O—A =

O——B) should be 35 mm for the outer and 30 mm jor the inner pivot point. Make ceriain that these
minimum values are safely reached check the cable or rod linkage jor easy movability (see item 2.9).

5. Trouble—shooting

In the event o fany trouble, first check whether all instructions in this installation and opera~
ting manual have been observed. The table below will,10 a limited extent, assist yqu in finding the

cause ofmalfunctions.

To avoid the frkiture of possible warranty claims it should be remembe
rmissible 1o do any re pair or other work on the gearbox during the guaraniee peri
period are six months a fier despatch from the gearbox plant.

5.1 Possible troubles and remedies
5.1.1 Delay gear engagement
a) Noticeable e fect:

ed that it is not pe-
)d. The guarantee

Propeller will start rotating with several seconds delay or only afier increase in engine speed.

b) Possible cause
Lever travel O—A not equal 1o lever travel 0-B
Insu fficient clearance between actuating lever and cover plate.

Bowden cable fails 10 move lever through required minimum travel O—A =
35mm/ 30 mm.

c¢) Remedy

O-B=

Detach Bowden cable and operate gearbox by hand 10 find whether malfinction is caused by

gearbox or Bowden cable.
If, caused b y transmission:
Ad j¢sf cover plate until lever is exactly in midway position Travel O—A =
35 mm / 30 mm.
Adjust to minimum clearance 0 0.5 mm.
Ifi caused by Bowden cable:
Check total travel o f Bowden cable iftoo short,adjust accordingly.

O-B=
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5.1.2 Transmission falls to move inio gear

Noticeable e ffect:
Excessive e fprt required to move actuating lever.

Possible cause:
Insu fficient clearance between actuating lever and cover plate. Guide|sheaves for Bowden

cable unsuitably positioned radii to small.

Remedy:
Detach Bowden cable and operate lever by hand. Iflever jms, ad just clearance to 0.5 mm.

Check and ad just accordingly.

513 Boat fails to attain top speed specified

a) Noticeable e fect:
Increased operating temperature.

b) Possible cause’
Use o fwrong oil.
Boat operated without cooling unit.
Transmission o perating in upper limit range.
¢) Remedy:
' Use ATF oil and check oil level.
Install cooling unit.
Use suitable SCG transmission unit.

514 O0il leakage

a) Noticeable e ffect:
Oil leakage points visible on transmission unit.

b) possible cause
Corrsoion e ffcts in area o fradial sealing ring and sha fi; damaged r;

¢) Remedy:
Check and correct oil level Remove and dismantle transmission remachine sha fis,

replace radial sealing rings.

ndial sealing rings.

24




SCGO2SHRM IR B RMTFS. BHRNER
Spare part description of SCGO025 reduction gearbox operation manual
FE | S5 R FHERBMHE uE £
no. |Part no.Or Spec. Part description or specifications Quantity | Remarks
1 GWUD25-1001/21 & () Fi#& Housing assembly 1
2 GWU025-1040 | ¥ 3 Bearing shield input 2
3 |GWUO025-1031A | ¥ 3% Bearing shield output 2
4 GB848-85 #L#8Spring washer 41
5 GB5783-86 | $2# M8x 16HoX head sorew 20
6 |GWUO025-1019A | {4 #FActuating level 1
7 GB5782-86 242 M8 X 20Hex head sorew 1
8 GB1235-76 #hEID28 X d20 X H7 Searing ring for shift cover 1
8-1 4624902 $#iiR Lnner race taper roller bearing input shaft 2
9 GWUO025-1009 | #ZirCover plate 1
10 GB879-86 F#{E# A4 X 14 Spring dowl pin 1
11 |GWU025-1025A | W34 Actuating cam assembly 1
12 GB308-77 #13k & 7 Steel ball 1
13 | GWU025-1026 | M42# 3 Cam spring ]
14 | GWU025-1024 | & X Fork 1
15 | GWU025-1023 | ## Shift fork assembly 2
16 | GWUO025-1022 | i ¥4 Actuating shaft 1
17 | GWU025-1021 | #3¥ plug 1
18 | 06-16K/B-81 | EHH¥EME 16 Searing ring 2
19 | GWU025-1029 | E#R Oil dipstick/breather assembly 1
20 | GWU025-1028 | Hidi®E M16x 1.5 Oil drain plug 1
21 GB5782-86 242 M8X 110Hex head screw 10
22 GB6170-86 $24F M8 Hex head nut 10
23 |GWUO025-1041A | ¥3k Plug 1
24 | GWUO025-2002 | #{i]$h Intcrmedinte gear shaft 1
25 | GWU025-2002 | I4#k Retaining plate 2
26 |GWUO025-2003A | 4% Intermediate gear 1
27 502204 & Cage 2
28 | GWUO025-1030 | #Ei Gasket 4
29 | GWUO025-1007 | 44 Gasket 1
30 | HG4-69-76 i1 PG35x 56 X 12 Sealing ring 1
31 HG4-69-76 #hiE PG38x 56X 12 Sealing ring 1
32 2007107E $#7R Outer race taper roller bearing input shaft] 4 33 34 35
25
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tion manual

Fe | RHESRAE FH LB RN A &
no. |Part no.Or Spec. Part description or specifications Quantity | Remarks
36 |GWUO025-2010A | A% Input shaft 1
37 | GWU025-1032 | #M o = 0.2 Shim 3
38 | GWU025-1032 | #/ o = 0.3 Shim 3
39 | GWU025-1032 | # o = 0.4 Shim 3
40 | GWUO025-1032 | #8 o = 0.5 Shim 3
41 | GWUO025-3001 | 388 M 30X 1.5 Screw 1
42 | GWU025-3002 | 4B Spacer 1
43 |GWUO025-3003A | ikzh3 Thrust washer 2
44 |GWUO025-3005A | IE%{4# Forward gear 1
45 49241/40 $i7%& Needle cage’ 2
46 | GWUO025-3004 | #E Needle cage inner race 2
47 | GWUO025-3011 | B§ESpacer 2
48 | GWU025-3012 | 5% Cup disc 4
49 |GWU025-3013B | #4%F Thrust ring 2
50 GB894-86 $hAIH% M 55 Circlip 2
51 |GWU025-3015A | M3k R Internal clutch disc 10 B 8
52 |GWUO025-3016A | shAE# R Extemal clutch disc 8 K 6
53 | GWU025-3017 | i&B§ o = 0.2 Shim 3
54 | GWU025-3017 | #M o = 0.3 Shim 3
55 | GWUO025-3017 | #M o = 0.4 Shim 3
56 | GWU025-3017 | B o = 0.5 Shim 3
57 |GWUO025-3026C | ¥4 Disc cartier 2
58 GB308-77 MEk ¢ 9 Steel ball 6
59 |GWU025-3021C | &% guide sleeve 1
60 |[|GWUO025-3027A | Bizh#E Actuating sleeve 1
61 | GWU025-3023 | E{L3# ¥ Compression spring 3
62 |GWUO025-3022A | RR{ii4 Detent pin 3
63 |GWUO025-3028A | {4y Driving pin 3
64 | GWU025-3024 | F#® Spring 3
65 [GWUO025-3029A | %55 Reverse gear 1
66 | GWU025-3025 | 44 Output shaft 1
67 | GWUO025-3025 | ¥ Key 4
68 GB858-76 ik zh &8 30Thrust washer 1
26
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