MANUAL DE REPARACIONES « MANUALE DI RIPARAZIONI
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This HRW manual hag heen nrpnarnd for all those who have to d
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reversing gearbox units of the HBW line. including models HBW 360. HBW 360
HBW 450 and HBW 630, in particular for
— power plant suppliers,
— shipyards,
— craft owners.

The HBW manual is intended as an aid for handling HBW transmissions and will answer all
questions that may arise in daily operation and in connection with the installation and

repair of HBW transmissions.

— & technical description of the gearbox units and a number of important technical data;
— instructions for nroper installation of the gearhox in the craft;

— explanatory notes on correct operation and maintenance;
— a detailed description of all disassembly and reassembly procedures (with drawings);
— a troubleshooting table with possible causes of trouble and the required remedial

action;
— a spare parts iist with stock numbers of aii spare parts;
— explosive-view drawings showing each part with the reference numerals used in the text

No problems will be encountered in handling, installing and operating the HBW gearbox
units if the instructions in this manual are duly observed. Should a repair ever be
necessary, a qualified technician will have no difficulty in doing the repair work in
accordance with the detailed instructions given on the following pages.
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and for supplying the spare parts required. The manufacturer will always be glad to name
the Service Station nearest to your location.

All transmission units are covered by a worldwide guarantee given by the manufacturer,
The manufacturer’s warranty will be subject to the condition that —
— the instructions in this manuai are srrlctly observed in nanullng the transmission units;

— nio work is performed by persons not authorized by Hurth;
— no changes or alterations of any kind are made on the transmission

Failture to observe these points will invalidate all and any warranty claims.

Caution: never start doing any work on the transmission unless and until the engine and
the propeiier have come to a compiete standstiii.
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Disassembly

Removing output-flange

Removing of actuating lever plate and disassembly
Separating the qearbox sections and removxng

the input, output and intermediate shafts
Removing the shifting fork

Disassembling the output shaft and intermediate gearsha
Enclosure HBW 360 - 360A

Disassembling the input shaft

Pre—assembllng the intermediate gear shaft and
output shaft

Pre-assembling the actuating lever cover plate
Pre-assembling the gears

Measuring the pre-assembled gears to determine
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Pre-assembling the actuating members
Reassembling the input shaft
Pre-assembly of housing and cover

Final assemblv of qearbox

Measuring the gear sets of input shaft, output
and intermediate shaft

Measuring the gearset of intermediate shaft
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Mounting the actuating lever cover plate
Connection of the heat exchanger
Mounting the ¢il pump
Reassembling the output shaft (HBW 360 A)
Measuring bearing clearance of output shaft

Spare parts list and tools




HIIrR™ marino +trancmiccinne nf +ha HRW TN +n HA £2IN

AEANJAN L i AMLA L A aNe LA ldilIaila sl aNvas A LR - Aiasvy - N s IR Rl A A

line are servo-automatically controlled helical gear
le

asure craft and
commercial craft. The servo—operated multiple-=disc
clutch requires only minimum effort for gear changing
making the HBW transmission suitable for single-lever
remote control via a rod linkage or Bowden cable.

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

The torque transmission capacity of the clutch is
exactly rated, preventing shock loads from exceeding
a predeterm1ned value to ensure maximum protection
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The transmission units are characterized by low weight
and small overall dimensions. The gearbox castings

are made of a high-strength, corrosion-resistant
aluminium alloy, chromized for improved seawater re-
sistance and optimum adhesion of paint.

A m~rhAdinAa AF Ay yaldnao 2 hirmh AFFirmrdinanomery rad 3 ney
n ASR AN S - Vi 3CQ& LA LANVO gy (=1 lngll CLLL\:LCII\:] Lﬂ\..hllv
and low-noise operation are other predominent
features of the HBW gearbox units.

The transmissions are immersion-lubricated. Mainte-
nance is restricted to oil level checks (see 'Main-
tenance', chapter 4j.
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roller bearings and the gearbox is designed to take
the axial propeller thrust (for permissible values
see 'Technical data').

All transmission sizes are available for right-hand
(RH) and left-hand (LH) rotation of the input shaft,
ha Aivambinmnn Ad yrbrabkimnnm RAainesg ormani$inad as soasan b
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an observer facing the input shaft. In gear lever
position A, the engine shaft and the propeller shaft

rotate in 6pposite directions, in position B in the
same direction.

Engine manufacturers should note that the direction
of rotation refers to an observer facing the flywheel,
en +hat Taf+r_hanAd rA+ra+rian AF +ha anmina ~AArracrnAnAc
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to right-hand rotation of the gearbox input shaft.
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Automatic Transmission Fluid (ATF)
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View of mounting flange, engine sude Rotation of nutnut shatt in lever nosition
Marine Transmissions f) Minimum laver trave!
a) Oil dipstick and filler screw 17 mm 4 bolt threads M8 for mounting bracket
b) Oil drain plug 17 mm width across flats for control cable,

€) SAE 26 teeth: DP 20/40; 30° Flat Rant & -
€) SAE 26 teeth, DP 20740, 30% L A = Propeiier 1otating anii engine

. Cass 16 ) o . B = Propeller rotating as enane
d) 2 tapped holes M 8/12 deep for mounting J =z _
hracket for control cable
e) Adapter omitted if cooler is used,
2 tapped holes 3/8" BSP/14 deep
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Technical data

Forward gear 'A’, ratio
Reverse gear 'B', ratio
Input torque Mqax

Power input Pa.
Input speed Nqu.

Propeiier thrust Fpyay
Weighi without oii

Power diagram

1.1  Technical data and main dimensions
1.1.2 HBW 360A
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Gearbox input speed {1/minj
HBW 360A-1.5 HBW 360A-2 HBW 360A-3
i 165 222 305
| 1.64 219 214
pleasure craft Nm 350
commercial craft Nm 250
pleasure craft kW(hp) 150(204)
commercial craft kKW(hp) 100(136)
1/min. 5000
N 9300
kg 30
i 1.5

Automatic Transmission Fiuid {(ATF)
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1.1 Technical data and main dimensions
1.1.3 HBW 450

Power diagram

KW ho
220 ot , PP
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1 2 3 4 5 6x10
Gearbox input speed {1 /ming
Technical data HBW 450-1,5 HBW 450-2 HBW 450-3
Forward gear 'A’, ratio i 1.55 204 2as
Reverse gear 'B', ratio i 1.55 208 201
Input torque Mpax pleasure craft Nm 440
commercial craft Nm 350
Power input Py pleasure craft kW(hp) 200(272)
commercial craft kW(hp) 132(180)
Input speed Ny, 1/min 5000
Propeiier thrust F ., N 13500
Weighi without oii kg 36
Cil Guantity i 1.8
Qi gragde Automatic Transmission Fluid (ATF)
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View of mounting llange, engine side

a) Oi dipstick and filier screw 17mm  b) Oil dr.in plug | 7mm widih across flats <) S

d) M B/12 deen
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Input torque M_ nilpaciiro ~rrat
i pleasure craft
commercial craft
Power input Py, ., pleasure craft

commercial craft
Input speed Npa,
Propeller thrust Fpya.
Weight without oil
Qil quantity
Qil grade
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Automatic Transmission Fluid (ATF)
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Installation
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HURTH HBW marine transmissions leave hp factory
in fully assembled condition. For safety reasons,
the gearbox is not filled with oil for shipment.
The actuating lever is mounted on the actuating

snaIL perpentlcular to the input shaft. Changes

-~ ot Aas o
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a

plastic cap. The bright surfaces of the coupling
flange on the output side are coated with an anti-
corrosive agent for shipment and storage. The
casting is chromized and thus resistant to seawater.
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The residual 0il remaining in the transmission

reliable protectxon agalnst corrosion for at least
one year if the units are properly stored.
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Care should be taken when transporting the gearbox

or the engine-gearbox assembly té_é;évent undue
shocks and impacts. This applies particulary to
the input and output shafts.
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Use a suitable solvent for removing the anti-
corrosive agent, but never emery cloth or paper,
since otherwise the sealing elements might be
damaged.

i 2 . mdesd amblTa ~aceaal o N e (- -l e g e an g0 . g ol s U
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scribed 0il and remove residual oil.

Painting the gearbox

Aiways cover the running surfaces and seaiing
lips of the radial sealing rings on both shafts
IAafmawma wwamdemd o Malsan maviadn +hand Sha lheandsivass
peilLuL e pa.l.lll.]. l\J. lane LcCciLuaal ciiau LT uJvicCcauliclL
valve is not closed by paint. Indicating plates
should remain clearly legible.




Connection of gearbox with engine

Trmonavre - vy irmmnal acdE iy Aamrminrg ] aden Fadwsoanan
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the engine and the transmission to compensate
for minor alignment errors and protect the input

shaft from external forces and loads. Radial
clearance should be at least 0.5 mm.

If the flywheel housing of the engine is of suit-
et T o Damdam- Ll s mamsalacs 220034 alameelA Inn Al esamb Ve
apile uesayil, LI yealbUA UJllllt SlHVuld U ulitcueuwd
hnl+ad +n cnrh holieina hu maane Af +the tanned
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holes provided in the gearbox. Make certain to use
bolts of appropriate length and tighten them to
the correct torque.
The radial and axial runout values shown in the
araw1ng below should never be exceeded between
the engine and the transmission.
— Flywheel housing

R

angine 77777777 P carbon

‘1\ J‘\\‘\\\\ m X
NN b 117K ek
N\ I i Pt
[ RN ! . !
Flywheel — [ R\ B o WS
NN " 3 N

HRW 260

HBW 360 A SAE 26 tecth DP 20/40

HBW 450 30° Flat Root Class t 6
HBW 630

i —




Connection of gearbox with propeller

N
o

We recommend a flexible connection bhetw
gearbox and the propeller shaft if the engine is
flexibly mounted, in order to compensate for angu-
lar deflections. The instullation of a special
propeller thrust bearing is not required, since

the propeuer thrust w111 be ta
. . | ) 58
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tional loads. Special care should be taken to
prevent torsional vibration. When using a universal
joint shaft, make certain to observe the manufac-
turer's instructions.
Even with the engine solidly mounted the use of

flexible coupllng reduces stresses in gearbox
Dearlngs caused by hulil dlstort1o ns
il
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The gearbox should be conveniently accessible for
maintenance. If the oil drain plug of the gearbox
is not accessible, the o0il will have to be sucked
off.

2.8 Position of gearbox in the boat

The inclination of the gearbox unit in the direc-
tion of the shafts should not permanently exceed
an angle of 15 degrees (see illustration)j.

The gearbox can also be mounted with the output
shaft in the upward position. Interchange the oil
dipstick and the 0il drain plug in this cases.

=




eration of gearbox
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The gearbox is suitable for 51ngle lever remote
control. Upon loosening the retaining screw, the
actuating lever (see illustration) can be moved
to any position required for the control elements
(cable or rod lxnkaqc). Make certain that the

lever does not contact the actuating lever cover
plate:the minimum distance between lever and cover
should be 0.5 mm.
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c01nc1de ‘with the zero position of the actuating
lever on the gearbox.

The shifting travel, as measured at the pivot
point of the actuating lever, between the neutral
position and end positions A and B should be at
least 35 mm for the outer and 30 mm for the inner
pivot point.

A larger amount of lever travel is in no way
detrimetal.

However, if the lever travel is shorter, pProper
gear engagement might be impeded which, in turn,
would mean premature wear, excessive heat gener-

ation and resultlng damage.
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(7 Th * min. distance

of actuating

mounting control cable
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The position of the cover plate underneath the
actuating lever is factory-adjusted to ensure
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If this cover is removed in exceptional cases,
reajustment should only be made by factory
authorized personell.
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of the Bowden cable or rod linkaqe, by unsuit
positioned guide sheaves, too small a bending

radius, etc.
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on top of the gear housing, see technical
main dimensions point d).
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operated in lever DOSltlon *"B", or-1i
input (kW/hp) is above the 11m1t for continuous
operation in position "A". The cooling unit

should be connected to the water pressure line
(external circuit) of the engine in accordance

ead Lla e =
wWiltlll Llle Uldw&llg PDELOW.

Gearbox-Heat-
Exchanger
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HBW-Gearbox ~ )ﬁ/)

sea water pump
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Installation of gearbox heat exchanger in the main
line of sea water pump is practical if pump
capacity is less or egual heat exchanger cavnacity.




Cearbox Heat Exchanger
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Installation of gearbox heat exchanger in the
bypvass line of sea water pump is necessary if
pump capacity is higher than heat exchanger
capacity.
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Selection of the heat exchanger

The amount of heat in kW; which needs to be

absorbed by the heat exchanger, is shown in the

faollnwina Arhare.

-‘-’“\I"-Lll’ NedilA s L =

RPM and Lever position

Geairbok Application 2000 3000 4000 5000

at M max, A B A B A B A B

PC 350 Nm T+4 295 1,8 35,1 24 36 352 4453
HBW 360

CC 250 Nm 1.7 A9 1,9 239 27 3,0 2,9 3,7

PC 350 Nm 103 294 N3l 2:8 2,6 3,5 4,3 4;7
HBW 360

CC 250 Nm 1,0 A7 A8 257 22 2:8 4;0 46

PC 440 Nm Ve 238 252 32 3,0 3,8 4,2 4.8
HBW 450

CC 350 Nm i,3 2,0 1,8 2,4 2,6 3,0 3,8 4,1

PC 630 Nm 2:3 39 2,9 4,5 4,2 5,5 5,5 7.0
L3l Al 630

CC 440 Nm Vo:d Red 293 B3 336 4:;3 4:9 5;8

PC = pleasure craft; CC = commercial craft
7. b [ | The o©il pump on the gearbox delivers 2,3 1/min

at 1.000 RPM and the guantity increases with

the RPM in a linear ratio.

RPM 2000 3000 4000 5000
quancley. 4,6 6,9 9,8 11,5
L/min

L= IR




Power input = ceoling reguirements

for continuous operation (engine = kW/HP)

Lever position HBW 360 | HBW 360A EBW 450 HBW 630
55 kW 55 kw 60 kW 65 kW
A and aboveland aboveland abovel and above

B use heat exchanaer

suitable heat exchangers for HBW 360 up to
HBW 630 e.g. Type DC 60 of Bowman

In border line cases please contact our After Sales

Service Department.
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£ +h haad e
Of tihe neat excnanger

The heat exchanger should be installed with the
0il line connections on the top, in order to
prevent 0il drainage when the engine stops.

f cooling water and transmission oil
y - P R = = =
T

exchanger should lead in opposite

The min. flow quantity of the cooling water

should be 20 Liter/min. This figure is valid
for the heat exchanger Type DC 60 of Bowman

mentioned under para. 2.10.

Those figures may vary when using other

- mermle mam o na e w1 o
heat exchanger makes.

The ©il circuit of the gearbox is closed by a
connection piece, which is mounted on the oil
outlets on the housing.

This connection piece has to be removed. The o0il
in- and outlet holes are open. They have to be
connected with the heat exchanger. The oil
circuit is closed again.

inect
oil
During storage of the boat (i.e. in winter) it is
recommended to drain the cooling circuit for the
gearbox. For this purpose disconnect the water
hose on the pressure side and clean the opening

Lol e L o o = -

of the heat exchanger, if necessary.
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Operation

All HBW marine transmissions are test-run on
a test stand at the factory prior to delivery.
For safety reasons the oil is drained before
shipment.

Trmidainl o d
+iicids. Operacion

Fill the gearbox with Automatic Transmi
Fluid (ATF) as recommended. The oil 1le
should be up to the index mark on the dipstick

(see illustration).

<~
m n
=

To check the ¢©il level, just insert the dipstick,
do not screw in. Retighten the hex screw with the
dipstick after the oil level check. Do not forget

seéling ring.

DO not screw in for
vel checks

AdhA)
casing surface —\E’
Wz | Wz

L— Dipstick

E—‘-‘_.E'——E—__—r‘i—-' Automatic
e — — — Transmission
:l |: —— Fluid (ATF)

K=
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The maximum permissible temperature of the
transmission oil is 110°C.

Operation of gearbox

The zerc positicon of the goperating lever on the
control conscle must coincide with the zero posi-
tion of the actuating lever on the transmission.

Shifting is initiated by a cable or rod linkage
via the actuating lever and an actuating cam. The
completion of the gear changing operation is servo-

—_— T 7

duLUNdLLLdLLY controlied.

Gear changing should be smooth, not too slow, and
contlnuous (without interruption). Direct changes

from forward to revers are permissible, since the
multiple-disc clutch permits gear changing at high
rpm, including sudden reversing at top speeds in
the event of danger.

Sailina and moving in tow

R

Rotation of the propeller without load while the
boat is sailing, being towed, or anchored in a
river, as well as operation of the engine with the
propeller stopped (for charging the battery), will

have no detrimental effects on the gearbox.
Installation of a propeller driven generator is
possible.

Imnortant

Important

When the boat is sailing {engine stopped)., the
gear lever must be in zerc position. The propeller
is at idle.

Locking of the propeiler shaft by an additional
brake is not regquired: use the gear lever position
opposite your direction of travel for this purpcse.
Never put the gear lever in the position corres-
pondlng to the direction of travel of the boat.

Lay-up periods

If the transmission is not used for periods of
more than one year it should be completely filled

e Al - d - L o — o= SR = -
witn ©01l1 Of the same grade to prevent corrosion.
Protect the input shaft and the output flange by
means of an anticorrosive coating if reguired.

Ezgih_-
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ee operation of the clutch
‘ransmission Fluid (ATF).

0il guantity

HBW 360 = 1.5 1tr (plus quantity of cooling device)
HBW 360 A - 1,4 ltr (plus gquantity of cooling device)
HBW 450 - 2,0 1tr (plus quantity of cooling device)
HBW 630 = 2,5 1ltr (plus gquantity of cooling device)
When filling gearbox with 0il, proceed as follows:

= [fill oil quantity of above liter

- Trun engine until pipes and cooling device is

i d with oil

1 il quantity up to the index mark on the

ie
1
&
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[
T orn et
0 -
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770

0il level checks

Change the oil for the first time after about
25 hours of operation, then at intervals of
1000 hours of operation or at least one year.

0il change

Change the o0il for the first time after about
25 hours of operation, then at intervals of at least
one year.

Attention:

As e s waraa

ng oil, also drain cooling device, clean
sa
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jO e certain that these minimum values
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Check the cable or rod .Lanage
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Disassembly

Removing output-flange

Dammassa b b . ____ FUAVA e A4~ a . 2
ncmove ne neaa sSCrews (14) m 1Z X 44U ana
dige (2R) talla AFF Fflamma A) cofdbbh —:TV1imm Aomeed o
HAS V&V gy La&AT Vi ri4Qiny€e (1) Wiln puiriing aevice.

Removing of actuating lever cover plate and

disassembly

Always set actuating lever in neutral position.

ann"n hov a3l crvynwe Q) Evam mavraw (E) V- R R Vet
AW Y W MR AT WA O LTWO \7) LAVl LUvVCL \J) UOo Al
anner wrench and take off spring washers

relicil ana L4ax SpPpIilhily wWasliels

Remove cover plate assembly (5) with seal (12)
lever (6) and actuating cam (65).
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Separating the gearbox sections and removing the

input, output and intermediate shafts

Mimen men e e eas  enes 30 . HEEY ceoBanee @ e o meas sma amee e o

ncmnove nNeA Junans (1) usinyg 13 Iun spaiier w‘ell(.ll'

+altn Aff ecnrina wachare anA ysammnira anvawco

L E A s e SR | WA S O taniNg LTy O OW-L TW O e

Senarate cover (1) from gearboy nmcing [(2) he
vrubuvv NV N A \ SR W A A& NG ‘:,\.-ubvvn Alvuod.tl\s V&) ~N

light hammer blows on cover.

Lift complete input, output and intermediate shaft
out of the gearbox housing.

emove shim
i e 5
emb
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down the thickness and location of eac

If none of the bearings on the input (23), out-
put {35) and Lntermedlate shaft (37) have been

P . | e  amaan AN A=
uhaugcu, the shims can be reused in the same

nnocitinn hawavar ramrAmmanAaAd &~ ~has~ls
PYe A Laniie & e = danSW LV L g A TLviinuciiucua LY LIIT U
the dimensions of the gear set relative to the

Ll A LUl LA - g =" ~- —_—— s e

casing and reshim accordingly. If bearznq; have
been replaced, shimming has to be measured and
suitable shims have to be installed.
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Remove shifting fork (32).

P N

Disassembling the output shaft (35) and inter-
el mdn emamenes £ e B Jg
liculiaLc yealoslial o \27)

Remove bearing inner races together with gears.

In the event of bearing damage, continuously
drive inner races off the input shaft with a
punch tool (away from gear).

[ = ~ N (S PN LIMIAY Arnm Aana
2.0d ENCIOSUre nmovv Sou-3bUA
- Micaaaa wmaloles ol s b
I UisSasseimnuly Ul inpul snain

Remove shifting f
Figure 1-1

Fig 11
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Remave grooved nut (item 1) with socket wrench “A*, \ :
Figure 1-2 \ /
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Insert tool "B (divided ring) beneath the outer disc carrier and
press out the input shaft with a suitable pin.

Tanar rallar haarina innar rasa fitam 1\
' Iw e uvuuug BN iave \neain v
2 Thrust washer (item 2)

3. Gear (item 3) AN 72 A = =% 8}
4. Needle bearing iner race (item 4) Bl | g 0 e
5.  Needle bearing cage, two halfs (item 5) = S

6. Spacer bush (item 6) /

7 Shims (item 7)

8 (=]

9

Fig

Fig. 13
1 Disassembly of input shaft
Remove keys (item 1), shim (item 2), support ring (2 halfs)
(item 3) and gear (item 4).
Remove spacer bush (item 5) and needie bearing cage (2 1 = L\
halfs) (item 6).
Figure 14

Press off thrust washer (item 1) using tool "C*" (divided ring).
Press off taper roller bearing inner race using tool "C*.
Figure 1-5
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2. Disassembly of shifting parte

Remove springs (item 1) with a screw driver.

Remove outer disc carriers (item 2) and balls (item 3).

Use a cloth to cover guide sleeve (item 4) and actuating

sieeve (item 7) in order io avoid ihe escaping of deient pins
ol Anslensan (Waee OV

{item 5) and €ih ).

f
£

Escaping of springs and detent pins
can cause injuries!

3. Removal of cup springs

Use tool "D* and load cup springs (item 1) untill the ring halfs
(item 2) can be removed.

Remove ring halfs (item
springs (item 1),

Figure 3-1

Decompress cup springs carefully!




5.6b Disassembling the input shaft (23)

5%165.7 Place input shaft (23) vertically on a vice
with the grooved ring nut (50) pointing upwards.

8 & 2 Dammnira mAy~ntrad ydirney mnds (ENY ke masne ~F =

- T A AVNTLANNS Y O 3LUVVCU .LLII\_’ LR R - N\ V) Ll}' LLLL =) B § ) L & L&
special socket spanner and take off outer bearing
race (44).
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Place face side of gear (49) against divided flange

and use pin of suitable size to press off the
shaft from threaded end.

Parts removed from threaded side of the shaft are

not interchangeable with the parts removed from
the flange side. Keep them separately.

emove
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K from input shaft and keep them
epa ce (4 keys)
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Attach divided flange between tapered roller

bearing (39) and thrust ring (62) and press off

spacers (57), needle bearing inner races (33),
ust ri {62) and shims (43 a-d) from the

£

Take care not to damage bearing cages (70, 39).

- e r

flange to face side of bearing
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If taper roller bearing.
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Remove internal and external clutch discs from
gears (48) and(49).

Disassembly of the gears

Compress cup springs (51) by means of dismantling
+nnl Ramnua ~iv~rldin (EA) amd dalba ~FFf bl oi
lllllllll VVE LAl 4l \J7]) Qiliivi Lane Ul L LIILUSGn
plate (53)

Dismantling the actuating members, detach springs
(68), watching for balls (47).

Remove disc carrier (53).

e oL -y SaTTVE

press out guide sleeve (56). Watch for de
and springs jumping off the guide sleeve.

Place actuatina cleeve (60) on a plane surface and
-~ - | e -~ & A A - Qi
ten s

It will be advisible to wrap a rag around the
dCtu1f1ng sleeve and the guide sleeve to catch any
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Reassembly

Note: For easy reference see illustration
General information
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The following poin should be observe

ts should be cgbhserved when
assembling the gearbox:
- Clean all parts thoroughly, especially sealing
surfaces, inspect for wear, damage and cracks,
and replace if required.

/

n

5
a

In the event of damage on the teeth of any
gears; always replace the damaged gear and its
mating gear.

- Check shifting fork (32) for wear. The contact

surfaces of this fork are provided with a
molybdenum coating. Should this coating be worm

away at any point, replace the snlrtlng fork.
Max. wear on guiding surfaces 0,2 mm on each
side

-t

- Thrust rings (62) require replacement if wear
exceeds 0,025 mm.

(73) have a sintered metal
If the surface
...... |, R |

appear "glazed",

- Internal discs

11 o w wm e

Tra v.-:alu.ug;
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L

~ W
(D rt

- Immerse cleaned antifriction bearings in oil
before installation.




6.2 Pre-assembling intermediate gearshaft (37) and
output shaft (35)

Heat gears to a temperature of 80 - 100°C and
slide them on shaft (35) and (37). Ensure proper
e

L34 .. 2t | Tift e emem  smimmem om am d om o

T
fit by lignt hammer blOWS OF pressing.

6.2: Heat bearing inner races (61) and (39) to a
temperature of 80 - 100°C and press them on to
shaft (37).

6.2.2 Heat bearing inner races (36) and (42) to a
temperature of 80 - 100°C and press them on to
shaft (55).
(Reassembling the output shaft on HBW 360-A see 6.15)
Important:
Repress after cooling down, so that no gap is left.

6.3 Pre-assembling the actuating lever cover plate
Use punch tool to press sealing ring (75) into
cover plate (5). Spread antifriction bearing grease
between sealing lips.

6 2 Tnesert acrtnating cam accoemhlu [([E5) int Ao nlata

Ve w0 - AART N A N WA W AR WA L e \wVoy i NV | o -
(5).

6342 Fit actuating lever (6).
Important:
Clearance between actuating lever and cover plate
0,5 mm.

6:3:3 Clamp actuating lever by means of retaining screw
(72), using a 13 mm spanner (wrench).
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5.4 Pre-assembling the gears (48) and (49) with cup
snrinags 51) and clutch digsces (54) and (£9)
springs (51) and clutch discs 54) and (69).
Important:
If previously disassembled parts are used, make
certain that only mating and associated parts are
reassembled.

6.4.1 Join two cup springs (51) face to face (external
diameters in contact) and place them on the
centering collar of gears (48) and (49).

6.4.2 Place thrust ring (53) on cup springs.

5.4.3 Place circlip (59) on gear hub and use mounting
tool and press to fit circlip into groove on hub

6.4.4 Attach clutch discs (54) and (69), first internal

disc (54), then alternatively external disc (69),
internal disc (54) etc.
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proceed as follows

ositions witho

any measuring operation.

If measuring is reqguired,
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6.6a Enclosure

D & Pre-assembiy of input shaft

Prece tanar rallar haarinn innar rara fitam 1) Anta tha ine o
TN AR VI WUy WIS 1QVT (IS 1) Uil e il 18

«
shaft up 1o the stop using bush "E".

Figure 1-1
Pregs thritst washar onta innut shaf un 15 tha stas sing
T TR RERE LAY WYLALSE 1§ " UL STIGIL U TV LT SV USH
bush "E*
Figure 1-2

Assemble gear (item 1), needle bearing cages (2 halfs) (tem
2), spacer bush (item 3) and support ring (2 halfs) (item 4).
Figure 1-3

= =

S ===
— B //
B —al

Fig 1-1 .
| | -
I = |
| Il A =
| |

S— 0
L ) =)
i5—o
—
=
[
.
)
(\ 3= )
e
=
Fig. 13

_1
)
[

ANING




-
)
)
'
D
i
|
-
5

Adjustment of clutch disc clearance

Measure with a depth vemier from the support ring (item 4,
Figure 1-3) to the end disc (item 1).

Dimension 15.20 mm (0.598 in.) plus minus 0.10 mm
(0.003337 in.) musi be achieved by adding or removing
S,

Figure 14

Fit shims (item 1) ont

(item 2 and 3).
Figure 1-5

o sunnor rina and insert kevs
0 supnort ring and inser keys

- Assembly of shifting parts

Knock in drive pins (item ).

Insert springs (item 1) and detent pins (item 2) into the guide
sleeve (item 3).

Align drive pins with the grooves in the actuating sleeve
(item 4) and push detent pins into the holes until they snap.
Push guide sleeve uniformly into actuating sieeve untii detent
Figure 2-1
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insert baiis (iiem 1) inio ihe baii-pockeis of ihe sieei disc
Anrrine and 8 obuiflie samrmbabo
Lalie aing i LI TRy,

Fiaure 2.2
rigure -2

x

~
ning asse

Insert the retaining springs (item 2) and fit them into the
holes.
Figure 2-3

3. Adjustment of ciuich disc ciearance

3
>

a nlana nlata fannrav Adia G /) 6 in and Cmm/
Vot @G PRIT PRALT ([GTVA. UKA, UV TIIITIVFL..JV L. Gl Vi
0.197 in_ high) and match the parts the following:

Thrust washer (ttem 1)
Gear (item 2)

Needle bearing inner race (item 3)

Needie bearing cage (2 haifs) {iiem 4)

Cranar hisak fidam £\

opalLel UuSi (nEiii J9)

and the shims {removed at disassembly) (item 6}

igure 3-1
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Fig. 2-2

Fig 23
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Measure with a depth vemier from the shims (item 1) to the
end disc (item 2).

Dimension 15.20 mm (0.598 in ) plus minus 0.10 mm
(0.003937 in.) must be achieved by adding or removing
shims.

4.  Final assembly of input shaft

Fit steel discs (item 1) and friction discs (item 2) alternately
onto the gear, starting with a steel disc.

Figure 4-1
Ml nensn
vVuseIive
ara nn
P TR
4. Final assambly of input shaft

Fit shifting assembly on input shaft, observe that the grooves
in the guide sleeve are aligned propery with the keys.

Press shifting assembly onto input shaft using bush *F,

ol asein MMond Linae afble adaal doce memad Moe meamisan af Shaa
OUSETve inal Ill(Jh Q5 N SIeal iS0S mieaet e groove: LB (5]
steel disc carrier,

Figure 4-2

A

The shifting assembly has to be mounted onto
input shaft according to the input rotation.
Rotation clockwise the thick lug must be at the

right hand side (viewed from top),
Rotation counterclockwise the thick lug must
be at the left hand side (viewed from top).

Fig.3-2

/[ 2D g\
V e\ I
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Fig. 41




Figure 4-3

insert input shaft info gear.

(item 3).
Prace noadla haarinn innar rara (fam
LR A= = A LA S "'s AL A= ‘l‘vlll

to the stol

Figure 4-4

P 5
i S

The sintered brown coloured side of the
thrust washer must point to the gear.

4.  Finai assembiy of input shaiit

wirnnnh
wiinan,

Tiahtenina tormue: 95 Nm (70 I1h)
hahtening torque; 95 Nm (70 1 1h )

Figure 4-5

4\ nntn 1N
S OTR0 PR Sada upY

Fit steel discs and friction discs (item 1 and 2) alternately onto
the gear (item 3), starting with a steel disc.

are opposit the lubrication holes in the gear.

Observe that lugs of steel discs meet the grooves
of steel disc carrier.

Insert shims (item 1) and spacer bush (item 2) into gear

inmit chaft

Insert needle bearing cages (2 halfes) (item 5).
Press thrust washer (item 6) and taper roller bearing inner
race (item 7) onto the input shaft up to the stop.

Screw on grooved nut (item 1) and tighten it with a torque

After tightening stake the nut to the input shaft.
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6.6b Pre-assembling the actuating members

ing pins (45), springs (71) and detent
)

uide sleeve (56).

P
Q
0

ress. plate,

6.6.3 Place guide sleeve (56) on top of actuating
sleeve (60) with the three driving pins (45) in
alignment with the three grooves in the actuating

sleeve. Watch for correct position of detent pins
- Rt
[

.-‘-
<‘
m
I
C
B
L
£
@
vl
H
T
C
C
7
t
[
L4
C
2
w
+
T
m
<
)

6.6.5 Insert balls (47) into ball pockets of guide
sleeve, attach disc carrier (63), then fit balls

On opposite face side and attach second disc

6.6.6 Attach springs (68) with closed part of spring

windings pointing outwards.

6.7 Reassembling the in

6.7.1 Pre-heat inner race (39) of taper roller bearing
up to 100°C and press on to shaft (25).

- Attach outer race (39) of taper roller bearing.

6.7.3 Fit thrust ring (62) in such a way that sintered
surface (brown colour) faces gear.

inner race
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Attach needle cages (70) and completely pre-
assembled gear (48)with clutch discs (54) and (69).

Fit spacer (57) and shims (43 a-d) to gear (48).
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Press pre-assembled actuating members (see item
6.6) on input shaft (25).

Important:

AV 2 ovem murkhomemmal ~lizbals Adaoame wadiall vyalasiva +n
l\J.Lle cALELIIAal CAiLuUuLLl Ui idAQUiGiay iv it L e v -
disc carrier

' HBW 360

- -




6.7.10

6.7.11
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6.7.14
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Attach shims (43 a-d) to gear (49).

- 4 SDssaan

Attach spacer (57) to gear (49).

Use tubular tool to press on inner race (33) of
needle bearing for gear (49).

Attach pre-assembled gear (49) with needle cage
(70) and clutch discs (54) and (69).

Align external discs for proper engagement with
actuating member.

Attach thrust ring (62) in such a way that
sintered surface (brown colour) faces gear.
Pre~heat inner race (44) of taper roller bearing

to a temperature of approx. 110°C and press on
shaft, with larger diameter adjacent to thrust ring.

Important:

- € x s - - 2 1 £
Prepress after own, so that no gap is left.
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Screw on grooved ring nut (50) by means of special
socket spanner. Tighten to following torque:

HBW 360 - M - Nm
HBW - M, = Nm
A
HBW 630 - MA - 150 Nm
Secure ring nut by punching outer rim into groove
of shaft.

Check gears (48) and (49) for free movability in
an axial direction.

Attach outer race (44) of taper roller bearing.
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Pre-assembly of housing and cover

Press outer races of 3 tapered roller bearings
(42, 44, 61) into housing (2) seats.

Press input-shaft sealing ring (24) into cover
{1} input shaft opening, by using punch tool.

Press outer races of 3 tapered roller bearings (3
22, 41) together with appropriate shims. (36 a-d,
38 a-d) into cover (1) seats.

Final assembly of gearbox
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Place pre-assembled input-shaft (25) together
with shifting fork (60) into gearbox section.

Place pre-assembled output shaft (35)and
pre-assembled intermediate gear shaft (37) to-
gether into gearbox section (2). (Watch for gears
to be in mesh).

Insert shifting rod (30) through bores in gearbox
and shifting fork (60).

Slide pre-assem

b
_____ D assemb
over input shaft

secure it with 2 screws (11) on housing (2).
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Measuring the gear sets of input shaft, output
shaft and intermediate shaft

s
intermediate shaft. If no
(as mentioned in section 5.3.4), the prevxously
disassembled shims (36 a-d, 38 a-d) can be re-used
in their previous arrangement and positions. It
is, however, necessary, to measure the bearing
play and adjust it.

Place spring washers (10) underneath the screws
(21) and tighten screws to a torque of 22 Nm,
using a 13 mm spanner (wrench).

Tap output and input shafts sliightly in an axial
direction while rotating the shafts by hand, to
ensure freedom of movement,

Axial play of input and output shafts is 0.05 b

0.02 mm, measured by means of a dial indicator in
contact with the end faces of the shaft (see
illustration).
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Insert bolt with tool No. 220.429 into housing
opening at position 19 and thread it into center

hole of intermediate shaft (37). Tap intermediate
shaft sliqhtly in axial direction, while rotating
by means of tool. Axial play of intermediate
shaft is measured by means of a dial indicator in
contact with end face of the tool-bolt-head. Mo
bolt head in axial direction by a lever.

Axial play for intermediate shaft: 0.05 - 0.02 mm.
Plug hole in housing with screw 19 and use
Tevrmsdi4+mn 247 Fryr cnalinee
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After the adjustment of axial plug for input, out-

put and intermediate shaft remove cover (1) by
opening screws (11). Use Loctite Special 510 to
seal mating areas of cover and housing. Refit cover

PN Y

agaln and aajust seatlnq Dy poszl.tlonlng pLUgS {13) .
MhAan rafi+ crravoo [(1T1) wieh ornvrina woachnro (74)
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and finally tighten them with a torgue of 22 Nm.
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14 Bolt
fo——f Tool -Nr.
/W ' 220.429
HBW 450
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Mounting the actuating lever cover plate

Place seal (12) on nre-ascsemhled cover plate (5)

. NV I LT QooviuasaTsae - A 7

and attach cover plate to gearbox. Watch for
proper engagement of actuating cam and shifting
fork. The cover plate can be mounted when the
shifting fork is in the middle (neutral) position.
It is important to adJUSt the actuating lever to

e omde Ve wns o Adeemas P I S - -

PN | - sl a1
CAQ\—LLy miuway puUsi1LiIiULL Lll iCcuLial.

™

The lever travel from 0 to A and from 0 to B
should be equal. After a lever travel of 28 to
31 mm the transmission should be in gear. Screw
the cover plate in place in this position.

e 2V, Py [ s, Togpn - 44~ - ] 4y .

ric spring wasners (i10U) and screws (Y) using a

17 mm crmannar (cream ol Mialdbmem e o bmsrriie

P2 diun oyQiiucTo ITWLEIILL) LiYiiLEll WU a LwuiLyue Ul

14 Nm. Check actuating lever for proper operation.

Connection of the heat exchanger (if required)

All HBW 360, 360 A, 450, 630 transmissions are

equipped with a connection piece (20), which is
situated above tne oil pump on the housing and
ot e Fha A4 ocu 1 Aadsn
Nl Co “o \-ll‘: UJ. wu bLCbD.

When using a heat exchanger (see information
about cooling) Lhe connection pliece (20 is re-

are connected. The threads are R 3/8 i4 mm déc‘zp.
Ar ASvvmrr Arm Fha A4 ity 1A ~abas bhAa o rmvyAas oty a
18} SAAVw ik LSS B A A A y“llly Adlldai v uTo Ll y;cuau;c
outlet of the oil. The connection of the heat
exchanger is illustrated.
To . From
heat ‘ 1 heat
exchanger | Y exchanger
i | — Connection
piece (20)
vl | I |

The oil pump (2) is fixed to the housina with

Vg e meoamdt e W weane  aane WS aaa =5 oA aa

t&o screws (29) and is driven by an end groove
in the input shaft.




6.15 Reassembling the output shaft

{applicable for HBW

6.15.1 Preheat gear (40) up toc 160°C and ccol down output
shaft (35) to -40°C prior to assembly. Position
gear on shaft according to a distance of 183,5
0,2 mm measured from the splined end of the shaft

to the face of the gear hub.
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6.15.2 Tapered roller bearing (41) should be preheated
to 120°C and pressed on shaft.

6.15.3 Press bearing races (41, 42) into housing

= 15 A DYlama chafse 1251 vt-J—h ancsamih]l A A nsvd mar A1)

Ue I Ja™ L i L — 21l o \=22) WL Ll asSosoCciiiiLcu UCQLLII‘J \=11)
and gear (40) into housing openings.

6.15:5 Preheat tapered roller bearing (41) up to 120°C
and assemble on shaft (35) from output flange
side by retaining shaft through center bolt. Output
flange has to be pulied and hoid in position until
roller bearing has cooled off.

']

6.16 Measuring bearing clearance of outnut shaft

6.16.1 Remove center bolt (14) and disk (28).

Measure difference between rlange face and disk
support in flange (measure b} and difference
haturtanarn Fflarmma Ffarma anA farma Af chafyr (masciiya al
N Wi L AALiYS A AN N SAdiNa AN A e VIR A O VA S A ] .
According to the difference a minus b the thickness

of washers (27) is determined and pl;ced in
position. Place disk (28) in position and tighten
with center bolt (14).

6.16.2 Measure bearing clearance on the fiange face
rradbh A3 a1 —-q...-‘-. Ml amcvanmama chaia1ad o
WililLIll Ulal Yyauye.,. fLaTalralve silivuiaiu e
0,05 + 0,02 mm)

6.16.3 Final Assembly of gearbox

6.16.4 Remove flange

= 4 r | = MNT o meres 1O0nMnY red bl N and en e 19041 -l o omm

D.1D,.D riace CuOuvel ftou) WilLlLilli uU~=11 lg 1ol dlltl SEal
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ring (82).

6.16.6 Use Loctite No. 245 to secure flange on splined shaft
and tighten central bolt with the disk, the washers
and the 0O-ring for final assembly.
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7. Spare Parts List

Preface

The spare parts list is only valid for the type and versions of transmission. as shown

below

You will find the transmission type and version on your transmission name plate

If the type and version indicated differs from that printed in this Manuai, the reiaiive Spare
€

ordered from ZF HUTH MARINE GEAR.

MNadal intd abumail - -
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The indicated dimensions and standard are as such not enough for ordering parts.

Cr v

When ordering parts, please siate.

« item no. part name, ident no. and quantity of parts required

The spare paris iisi is refernng io ine iollowing versions

HBW 360 H versions 09; 10; 11; 12
HBW 360 A versions 07; 08; 09
HBW 450 versions 09:10; 1
HBW 630 Versions 04: 05, 06
Name Plate

The name plate is mounted to the transmission

Transmission ratio
Shifting position «A

Transmission version -

el mmeinl s
Al iy Seial nuniuen

Transmission type

Transmission ratio
Shifting position «B»




Marine Reversing Unit HBW 360 | , 5 Marine Reversing Unit HBW 450 | , 5 Marine Reversing Unit HBW 630 5
ftem  Denomination 23 = iE. = g ox
Spare Part-No. Ident-No. ol Spare Part-No. Ident-No. 8. Spare Part-No. Ident-No. &3
1 Cover, Housing 947.56.001.04 388639 | 1 947.36.002.03 344603 | 1 §47.81.002.02 344701 | 1
2 Housing Assy 947.56.002.02 387700 | 1 947.36.701.05 344691 | 1 947.81.701 .02 345188 | 1
3 Ol Pump 947.82.016.04 344828 | 1 947.82.016.04 344828 1 947.82.016.04.3 344828 | 1
4 Flange, output 947.82.014.01 305752 | 1 947.82.014.01 305752 1 ©947.82.014.01 305752 | 1
5  Shifting Cover 947.41.003.02 388242 | 1 947.41.003.02 388242 1 947.41.003.02 388242 | 1
6  Shifting Lever 947.23.006.01 195062 | 1 947.23.006.01 195062 1 947.23.006.01 195062 1
7 Sealing Ring 947.41.016.01 326578 | 2 947.41.016.01 326578 | 2 947.41.016.01 326578 2
Drain Plug 947.41,008.01 228566 | 1 947.41.008.01 28566 | 1 947.41.008.01 228566 1
9 Nut 006.101.0036 455785 | 4 006.101.0036 455785 | 4 006.101,0036 455785 | 4
10 Spring Washer 011.103.0041 442372 | 16 011.103.0041 442372 | 6 011.103.0041 422372 | B
11 Screw Hex. 016.102.0097 360757 | 10 016.102.0271 357086 | 10 016.101.0090 320200 | 12
12 Seal 947.41.011.01 254716 | 1 947.41.011.01 254716 | 1 947.41.011.01 254716 | 1
13 Seal 947 82.029.01 345228 | 1 947.82.029.01 345228 | 1 947.82.029.01 345228 | 1
14 Screw Hex. 016.111.0092 320201 | 1 016.111.0092 20201 | 1 016.111.0092 320201 | 1
15  DowelPin 014.101.0073 104664 | 2 014.101.0073 104664 | 2 014.101.0073 104664 | 2
16 Ring Support (i=2 ONLY) 947.32.020.05 326820 | 1
16 Ring Spacer (i=3 ONLY) 047.57.016.02 345684 | 2 947.32.020.05 326829 | 1 947.32020.05 325829 | 1
19 Plg 016.107.0120 442373 | 2 016.107.0120 442373 | 1 016.107.0120 442373 | 1
20  Oi Bridge compi. 947.36.703.02 345190 | 1 947.36.703.02 345190 | 1 947.36.703.02 345190 | 1
21 Cage Needle Bearing 005.104.0165 376100 1
22 Bearing Bevel Roller 005.101.0017 106669 | 1 005.101,0218 20203 | 1 005.101.0021 334354 | 1
24 Sealing Ring 001.107.0004 105156 | 1 001.107.0006 105159 | 1 001.107.0006 105189 | 1
25  Shaftinput 947.57.003.01 345005 | 1 947.37.002.01 305817 | 1 947.82.002.01.2 305764 | 1
26  Sealing Ring 001,107.0007 105165 | 1 001.107.0007 105165 | 1 001.107.0007 105165 | 1
27 O-Ring 001.105.0127 105571 | 1 001.105.0127 105571 | 1 001.105.0127 105571 | 1
28 Dk 947.82.015.01 305754 | 1 947.82.015.01 305754 | 1 947.82.015.01 305754 | 1
29 Bolted Screw 016.103.0112 320202 | 2 016.103.0112 320202 | 2 016.103.0112 320202 | 2
30  Shifting Rod 947.53.002.01 288673 | 1 947.53.002.01 208673 | 1 947.53.002.01 288673 | 1
31 Dipstick + Exhaust. Assy 947.56,701.01 345289 | 1 947.36,702.02 344871 | 1 947.81.702.02 245189 | 1
32 Fork Shifting Assy 947.53.700.02 1 947.53.700.02 327374 | 1 947.53.700.02 327374 | 1

327 374




Marine Reversing Unit HBW 360 E Marine Reversing Unit HBW 450 E Marine Reversing Unit HBW 630 £
Item  Denomination — g % - ——— —— g ‘E : —_ g =§
Spare Part-No. Ident-No. o Spare Part-No. Ident-No. a8 Spare: Part-No. Ident-No. g
33 Ring Inner Needle bearing 965.01.037.01 304 148 1 965.01.037.01 304 148 1 965.01.037.01 304 148
33a Ring Inner Needle bearing 965.01.087.01 304 148 1 947.82.021.01 305 767 1
34 Stopping Pin 947.22.011.02 187 840 3 947.22.011.02 1B7 840 3 947.22.011.02 187 B840 3
35  Shaft Qutpul 947.57.013.01 345037 | 1 947.37.001.02 344863 | 1 947.82.001.02 327381 | 1
36  Washer 0.1mm 947.57.001.01 344990 | 1 013.101.0238 147921 | 2 658.021.005.01 305737 | 2
36  Washer 0.15 mm 947.57.001.02 344 991 1 013.101.0239 147922 | 2 658.021.005.02 305738 | 2
36 Washer 0.2 mm 947 57.001.03 344 992 1 658.021.005.03 305 739 2
36  Washer 0.5 mm 947 .57.001.04 344 993 1 013.101.0240 147 923 2 658.021.005.04 305 740 2
36  Washer 1.0 mm 947.57.001.05 344 994 1
37  Gear Intermediate, 24/25/27 2,0R| 947.57.018.02 5073 | 1 947.37.014.02 345980 | 1 947.82.027.02 345195 | 1
37  Gear Intermediate, 32/30/32 1,5R 947.57.018.03 345074 | 1 947.37.014.01 345078 | 1 947.82.027.03 345196 | 1
37 Gear Intermediate, 21/19/20 3, OR 947 57.018.01 345 071 1 947 37.014.03 345 982 1 947.82.027.01 345194 1
38  Washer 0.1 mm 947.57.002.01 344995 | 1 965.02.022.01 277213 | 2 947.82.018.01 305758 | 2
38  Washer 0.15 mm 947.57.001.02 344996 | 1 965.02.022.02 277214 | 2 947.82.018.02 305759 | 2
38 Washer 0.2 mm 947.57.002.03 344 997 1 965.02.022.03 277 215 2 947.82.018.03 305 760 2
38 Washer 0.5 mm 947.57.002.04 344998 | 1 965.02.022.04 277216 | 2 |  947.82.018.04 305761 | 2
38  Washer 1.0 mm 947 57.002.05 344999 | 1 965.02.022.05 277217 | 2
39 Bearing Bevel Roller 005.101.0019 106 662 1 005.101.0218 320 203 1 005.101.0021 334 354 1
40 Gear, 49/48/52 1,5 R 947 .57.014.03 345 028 1 947.37.006.03 325 807 1 947 .82.006.03 305 808 1
40 Gear, 59/53/57 2, OR 947 .57.014.02 5019 1 947.37.006.02 325 805 1 947.82.006.02 305 BDS 1
40  Gear, 49/59/64 3, OR 947.57.014.01 345 021 1 947.37.006.01 305826 | 1 947.82.006.01 305795 | 1
41 Bearing Bevel Roller 005.101.0022 145413 | 1 005.101.0375 106654 | 1 159847 | 1
42 Bearing Bevel Roller 005.101.0024 230 230 1 005.101.0268 106 664 1 320 206 1
43 Washer, 0.4 rnm 947.22.033.01 195714 2 947.22.033.01 195714 2 947.22.033.01 195 714 2
43 Washer, 0.5 mm 947.22.033.02 195715 | 1 947.22.033.02 195715 | 1 947.22.033.02 195715 | 1
43 Washer, 0.6 mm 947.22.033.03 195716 | 1 947.22.033.03 195716 | 1 947.22.033.03 195716 | 1
43 Washer, 0.7 mm 947.22.033.04 195717 | 1 047.22.043.04 195717 | 1 947.22.033.04 1965717 | 1
44 Bearing Bevel Roller 005.102.0164 277 074 1 005.102.0243 277 059 1 005.102.0130 320 211 1
45 Driving Pin 947.22.029.01 195 271 3 947.22' .029.01 195 271 3 947.22.029.01 195 271 K
46 Pressure Spring Pin 014.102.0074 104 55¢ | 1 014.102.0074 104559 | 1 014.102.0074 104559 | 1




] Marine Reversing Unit HBW 360 | , &= Marine Reversing Unit HBW 450 ¢ Marine Reversing Unit HEIW 630
Item  Denomination § i!-' ‘ § 3 — ig E
Spare Part-No. Ident-No. L :g Spare Part-No. ldent-No. L i Spare Part-No. Ident-No. L i
a7 Ball 012.101.0052 106732 | 6 012.101.0052 106732 6 012.101.0275 106717 | 6
48 Gear,T. 34/36 947.57.012.01 345014 | 1 947.37.004.02 326652 | 1 947.82.004.02 326921 | 1
49  Gear,T.20/21 3, OR 947.57.015.01 345023 | 1 947.37.003.04 326649 1 947.82.003.04 326918 | 1
49  Gear,T. 23/26/28 2, OR 947.57.015.02 345026 | 1 947.37.003.05 326650 1 947 82.003.05 326919 | 1
49  Gear,T.31/3315R 947.57.015.03 345030 | 1 947.37.003.06 326651 1 947.82.003.06 326920 | 1
50 Nut 947.83.022.01 325874 | 1 947.82.022.01 325874 1 947.82.022.01 325874 | 1
51 Cup Spring 947.32.012.03 270175 | 4 947.32.012.03 270175 4 947.32.012.03 270175 | 4
52 Key fitting 947.32.018.01 206121 | 2 947.32.018.01 206 121 4 947.32.018.01 206121 | 4
53  Starting Disk 947.37.011.01 326841 | 2 947.37.011.01 326841 2 947.37.011.01 326841 | 2
54 Disk Outer 947,32.024.02 326380 @B 947.32,024.02 326380 10 947.32.024.02 326380 | 14
55  Carrier Left 947.57.010.02 407 429 | 1 947.52.013.04 327128 1 947.82.012.03 387975 | 1
56  Socket Guide 947.57.008.02 439604 | 1 947.32.004.05 327126 947.82.011.03 387973 | 1
57  Spacer 947.57.006.01 345008 | 1 947.37.008.01 325785 1 947.82.007.01 305768 | 1
58  Spacer 947.57.011.01 345013 1 947.37.009.01 325786 1 947.82.020.01 305783 | 1
59  HALF Ring 947.37.012.02 459341 | 4 947.37.012.01 326830 4 947.37.012.01 326830 | 4
60  Abutment Ring 947.32.005.03 407 436 1 947.32.005.02 206809 1 947.82.030.01 387972 | 1
61  Bearing Bevel Roller 005.102.0161 215874 1 005.101.0019 106662 1 005,102 0242 207339 | 1
62 Disk 965.01.004.03 327305 1 '965.01.004.03 327395 1 965.01.004.03 327305 | 1
63  Carrier Right 947.57.009.02 407 428 1 947.32.010.07 327127 1 | 9478201303 2387974 | 1
64  Bearing Bevel Roller (05.103.0160 215873 1 included in item 61 005.103.0241 207338 | 1
65  Cam Control 947.53.703.02 a07211 1 947.53.703.02 407211 947.83.701.02 388067 | 1
66 Bearing Bevel (05.103.0163 277073 | 1 005.103.0222 334115 1 005.103.0134 320210 | 1
67  Disk 947.57.004.01 345006 1 965.01.004.03 327395 1 947.82.009.02 344530 | 1
68  Pressure Spring 947.57.020.01 408260 3 947.57.020.01 408269 3 947 57.020.01 408269 | 3
70  Cage Needle Bearing 005.107.0166 353855 1 005.107.0166 353855 1 005.107.0166 353855 | 1
7Ca Cage Needle Bearing 05.107.0166 353 855 1 320 207 1
71 Pressure Spring 947.22.012.02 287401 3 947.22.012.02 287401 3 947.22.012.02 287401 | 3
72 Screw Hex. 016.101.0084 109807 1 016.101.0084 199807 1 016.101.0084 199807 | 1
73 Disk Inner 965.01.035.01 408265 B 965.01.035.01 408265 10 965.01.035.01 408265 | 14
74 Spring Washer 011.103.0041 444372 | 16 011.103.0042 442371 10 011.103.0042 442371 | 12




Marine Reversing Unit HBW 360 2 E Marine Rever.slim,g 6 nit HBW 450 @ § Marine Reversing Unit HBW 630 '8 s
tem  Denomination i: & —— - ig = 8 =
Spare Part-No. Ident-No. | i Spare Part-No. Ident-No & Spare Part-No. Ident-No. a8
75  Seal Ring C01.106.0155 106 8554 1 001,106.0155 106 864 1 001.106.0155 106 864 1
7€ VentCap 06.9 875.46.005.02 344 65 1 875.46.005.02 344 605 1 £75.46.005.02 344 605 1
77  Distance ring half(only HBW 360) 947.57.007 01 345009 | 2 B R
78 Gear, T. 35(360)-33(450)-35(630) 947.57.017.01 345 059 1 947.37.015.01 345 983 1 £147.82.028.01 345 207 1
7¢  Washer 0.10 mm 965.02.022.01 277 213 1
7¢  Washer 0.15 mm 965.02.022.02 277 214 1
7¢  Washer 0.20 mm 965.02.022.03 277 215 1
79 Washer 0.50 mm 965.02.022.04 277 2186 1
79 Washer 1.00 mm 965.02,022.05 277 217 1
120 Stud 017.101.0123 396330 | 4 017.101.0123 396330 | © 017.101.0123 306330 | 4
127  Needle Bearing 005.105.0193 268 620 2 005.105.0193 2168 620 005.105.0193 268 620 2
130 Shift Cover Assembly 947.43.610.03 408 039 1 947.43.610.03 408 099 947.83.610 .02 388 066 1




The remaining parts positiones are the same as with HBW 360.

Marine Reversing Unit HBW 360 A 38

Item Denomination &%

‘ Spare Part-No. ident-No. ag
1 Cover Housing 947.66.001.02 388 640 1
2 Housing Assembly 947 66.002.03 407 408 1
37 Gear Intermediate, 32 1.5 R 947.67.018.03 345 845 1
37 | Gearintermediate 24 20R 947.67.018.01 345 843 1
37 | Gear intermediate, 20 30 R 047 87.018.01 345 a1 1
35 Output Shaft 8947 57.0i3.01 345 037 1
40 | Gear5115R 947.67.014.06 ' 407 360 1
40 | Gear5120R 947.67.014.05 407 358 1
40 Gear613.0R 947 6701404 407 356 1
41 | Bearing Bevel Roller 005.101.0022 145413 1
a2 Haanng Bavel Boller 005 1010024 233 230 1
27 O-Ring 001.105.0127 10557 1
26 | Sealing Ring 001.107.0007 105 165 i
15 Dowel Pin 014.101.0073 104 664 2
36 Wash;ro 10 54;57 001.01 344 990 1
36a | Washer0.15 047.57.001.02 344 991 1
268 | Washer 020 947.57.001.03 344 992 1
36c | Washer 0.50 94757.001.04 344 993 1
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