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Thizs HEW manual has hean gmpnrnd for all thosa who have 1

FEAES B oRRA W BEE

Telas]

reversing gearbox units of the HEBW line, including models HBW 360, HBW 360
HBW 450 and HBW 630, in particular for

— power plant suppliers,

— shipyards,

— craft owners.
Tl‘l “ I:I'I.FJ rhnrp (=]

1 o

Ll fr =Ry
auestions that may arise in dal|'g' peration and i
repair of HBW transmlssions,

This manual contains:

_ = tarhaieal dacerimtioan AF tha nasrhaw sinite and a niimbar Af imaartant tacrhrniecal Aada
O Lo ucare.i IPLIUII LT LR L Hﬂﬂr AFAS WP QIS @ ) P TR Wf ) IRl LERT TR Rl B W PARR D Rl R
i in-:rn_ugﬁgng for proper installation gf the gearbox in the rraf[_:

— a detailed dmrrptlnn of all dlsassemblv and reassembly pr—::-cedures (with drawings);
— a troubleshooting table with possible causes of trouble and the required remedial
action;

3 ol
— I:.'iﬁ.l.lllelHE"U’lb'w LITEI'I\'IIIH:I Sy

Mo 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.

I aededidime DWW Coeiimn Crarimeme (Aleteibaitoare and Aaslarel ara susilahla far any ranaire
P aldQi i, raovy JETVIDE JLaLibiig 1 I LUl 2 ail id UTaici ) @il & avainicauineg vl gy @ cpan s
and for snnplyinn !he spare ,r:-arf_s required. The manufacturer will always be glad to name

All transmission units are covered by a worldwide guarantee given by the manufacturer,
The manufacturer’'s warranty will be subject to the condition that —
= IHE ms'[rui:tmns in IHIS r‘l"'IEII'ILIEI are E'n-'[rll':'ll"gqII DﬂSEWEEI in n.anuﬁng Lr'l trans TIiEEiﬂl"l u_'liii"

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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5. Disassembly
5.1 Removing output-flange
5.2 Removing of actuating lever plate and disassembly
T Separating the gearbox sections and removlng
the input, output and intermediate shafts
E A TDoamemtr: mer e ol d ke d e & oa oeala
- e E ] i ollLl L LIl LiAL A
5 § Meicascomam]l amm o svrberase el £ R L. [f T A LR )
= = et e AT TS & L L Lals Wl Lid L. Slid L L QAllid LISl lLl Led L I':;E' A S1tad L T
5 A3 Trirlmciirs HEW 260 _ FI50R
- b d b o b PAAL S LELIFY L LERS =R E R
E &l Miecacoamkhl {dmem delhoa 4 ememirdl  mie = £ L
4 & WAk FlodooSTIliLr L L LI J.ll}_..l L =lildl L
6. Reassembly
6.1 General 1nfcrmatlgn
6!2

Pre-assembling the intermediate gear shaft and
output shaft

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

en O T
LN e L

. Measuring the pre-assembled gears to determine
E.f—‘h'i-i"lnrr rralaas P =¥
CLLlily WO L T
h ha Trn e | mess g vmen
WoE WA Ll LA FDidl T
A Bl s L e, ixt, (T S T Y a
. D Fle—asEelblling tne actuating members
6.7 Reazsembhling the innut ohaFi
o d kg S LTIpSUWL SUldL T
6.8 P‘I.'E'EI.SSEIT[]D].}F of hgt_:,s_'i_ﬂn and cover
6.9 Final assembly of qearbcx
6€.10 Measuring the gear sets of input shaft, output

and intermediate shaft

6.11 Measuring the gearset of intermediate shaft
£ a7 e o S U o 3 s £, i
6.12 Mounting the actuating lever cover plate
B 13 Mannacsrt-inmn e bl e 'I'.-...-. ______
T LONNECTIONn O Tihe Neat HxLlldI!tﬂEI
5.14 Hgl_]___ting _thl:ll nil I ImTy
e 21l pump
£.15 Roagzemhling +ha mAntbrnnt chafi (UBEW IE£0 R
FANREIAS L Ldlig aa B A e o b =3I - A iy Vi1 EvY R FRY] el
6.6 Measuring bearing clearance of output shaft
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Spare parts list and tools
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360
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nsmission HEW
_____ utomaticall r ical g
transmi$sicns developed for use in pleasure craft
commercial craft. The servo-operated multiple-disc
clutch reguires only minimum effort for gear chan91ng
making the HBW transmission suitable for single-lever

a 1 = | T 2 alas = aa e b [P R T N

remote control via a rod linkage or Bowden cable.
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t reversing at full en

The torgque transmission capacity of the clutch is
exactly rated, preventlng shock loads from exceeding
a predetermlned value to ensure maximum protection

T Y =T & I e =

of the engine and thus [—PLUV-I-LFJ-II-H the effect of a
oy A ey ...n.'lnl-.--u'ln
sdlLeL CLUTC

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.

) nhninn ~F T ar L= N al=] 2 haimbh AfFFimdmnmir w234+ d e
e Rl L T L 'H a L 4 I,._Ll.‘l-:l’ (=19 I.I.J_'gll L= 8 J_.I.'L.-_L'EI.J.L.-_"' iy =1 L.-LI.I.\J
and low-noise operation are other predominent
features of the HBW gearbox units.

The transmissions are immersion-lubricated. Mainte-
nance is restricted to o©il level checks (see "Main-
tenance', chapter 4j.

Mhka ashafire mara siirmmardbad e haassiraAidbiry Famarad

A di P B L N S R ) AL EHFFULL‘-GU J\.nl_'r II.'E-HVI’ \II.H\.F_" L-LI.LJK_‘-LK.‘-‘-J
roller bearings and the gearbox is designed to take
the axial propeller thrust (for permissible values

A1l transmission sizes are available for right-hand
{RH) and left-hand (LH} rotation of the input shaft,
hoa A4 erombkdAan AF smmakokdman hadrney ormasd Ed oaAd o = Ty
i [ B TR S =y WYY R LA ¥ i L e auril ul:J_J.I.l\:j .E:-J_J":I_J.J_ 4L T [ = -] a2TCiL -
an observer facing the input shaft. In gear lever

position A, the engine shaft and the propeller shaft
rotate in opposite directions, in pcsition B in the
same direction.

Engine manufacturers should note that the direction
of rotation refers to an observer facing the flywheel,
e +hatr Taf+r—hand =~tat+diarn ~F +ha arncmdPna cAarracrmanac
= A e B A4 & e o e b IR S= Ty L) e W e Bl b e WSRO L. L=y L= =i I':'.l-.il'ﬁ B-UJ-L'EBHI-'}I‘-I;
to right-hand rotation of the gearbox input shaft.
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1.1 Technical data and main dimensions
4 4 4 =] RN
e e § OBl W W Sl e
Power diagram
LAakd (2]
Li] Vig
220 —

e

h
c
1 I I - —
}
|
2

= —— A 150
§ 100 ! r/ 7

Eia—' 80 t _"c.}ff;__rf’ fxf .

2 80 e A

3 MmN — -"ﬁ/‘lf - aﬁc}$ e —'—'—'-"-!_1':}[)
5 A | L&

5 &0 _f/ Ir /"{ | 1

40 // f'f | “-55
o [ {11
1 2 3 4 b Ex10°
Gearbox input speed [1/ming

Farward gear ‘A, ratio i 1.58 213 295
Reverse gear '8, ralio i i.58 2.10 280
input iorue Mmas pieasure crafi MM 350
commarcial oraft Him 250
Power input P pleasure craft kWiho 1500 204)
commercial craf EWiho! 100(1386)
Input speed Nya. 1/min 5000
Propeller thrust Fyg, M 9300
Weight without il kg 28
Qil quantity | 1.4
Qil grade Automatic Transmission Fluid (ATF)
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Marine Transmissions

a) il dipstick and filler screw 17 mm

b) Cil drain plug 17 mm width across flats

<) SAE 20 teeth, DP 20/40 307 Flat Ront,
Class 1&

d) 2 tapped holes ME/12 deep for mounting
hrarket tor contonl cahle

e) Adapter omitted if cooler is used,
2 tapped holes 3/8" BSF/ 14 deep
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Rotation of outnut shatt n lever position

1 Minimum louar traual

4 bolt threads MB for mounting bracket
for contrel cable

A = Propelier rotating anti engine

B = Propelier ratating as engine
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1.1
1.1

Technical data

Forward agear 'A'. ratio
Reverse gear 'B', ratio
Input torgue Mmax

Power input Proax

Input speed fqna,
Propeilier thrust F e,
Waight without oii

FAEl s oo i
L) LIiniey

[+
O3k orada
Ll grade

e
Vo —=—
L= R TEN
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Technical data and main dimensions
.2 HBW 360A

Power diagram
LA hp
220 . T M
oo §— i ' . HH
| ) G BF S5 1 4250
170 . . . i
| H - 1
180 1 ! !
. ] EEEE:AN 200
130 H //- N
45 1 g i i
E' // 113 150
- 100 + i ;
z a0 u"?/'! / 14
= a0 - .ag/ — L.—-q i
a &%
E :r'fj Q‘*’ .é‘;‘,_ H LB 11} I .! (LT
=i .JZJ-'P/
[} / o
ﬁﬂ ,.-' ¥ 1:’_ f/f i 1 t ——
0 | A /1|// , Z T8
/ // |
40 j_.f _f/ 55
"4 /"
an L / | |
30 ! i ! |
1 2 3 4 5  Bx10°
Gearbox input speed [1/min]
HEW 360A-1.5 HBW 360 A-2 HEW 360A-3
i 1.65 222 205
i 1.64 219 3.14
pleasure craft Nm 350
commercial craft Nm 250
pleasure craft KWihp) 150{204)
commercial craft kWihp) 100(136)
1/ mim. 5000
M 89300
kg a0
i i.5

Automaiic Transmission Fiuid (ATF)
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g) full profile
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a) Ol dipstick and filler screw 17min b} Oil drain plug 1 7mm widith across flats €) SAE
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1.1 Technical data and main dimensions

1.1.3HBW 450
Power diagram
KWW ho
220 | —— T e
§ i i } { Il L1 " tad
200 I S S 5 I | _.7......_._.
- - + 4 . +ad
170 — | ;/+4—250
L EE NP 0
150 ! /, 1 ! 1 200
130 — =
_ 4 + l.g}\_ / - / 4
3 L L 4 150
2 & e
L—‘ 10— mc?é/_\-ﬂ‘/ﬁ._... |
g == B - .4 |
i o0 ?:f o
< B0 B e 5 o
£ 10 Wl i =10
&
] 50 J/ //,
L Ly
if jf"' H-75
=7y =
et "_f / = = "1
40 — / - T-hh
r’/
II 3D | - S
1 2 3 4 5 6&x10'
Gearbox input speed |1/ min]
Technical data HBW 450-1,5 HBW 450-2 HBW 450=-3
Forward gear "A’, ratio [ 158 2.04 295
Reverse gear 'B', ratio i 1.55 2.08 am
Input torque Mmax pleasure craft Nm 440
commercial craft Nm 350
Fower inpul P, pleasure craft kWihp} 200(272)
commercial craft kWihp) 132{180)
Input speed Ny, 1/min 5000
Fropelier thrust Fapa. N 13 500
Weight without nil kg 35
Ol quantity i i6
Ol grade Automatic Transmission Fluid (ATF)
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1.1 Technical data and main dimensions
1.1.4 HBW 630

KW ho
00 T =1 1 400
250 AR a8

: A e
200 . LTt

I M- 250

Lo S Amsmeaa e

i '@G/ f/ 1
130 I— AR

f i i

100 Ci bedd L LU L L L)
30 // //' I | T :
80

Gearbox power inpul

50 VAR N N B EEEN NN SN AE e
|
ap — S | |l _i. i LI 155
| |
3:}1 J. | |
1 2 3 4 5  &x10°

Gearbox input speed [1/min]

Forward gear ‘A’ ratio i 1.58 2.04 305
Reverse gear '8 ratio i 1.58 205 an
Input torgue M., pleasure craff Mm 630
commercial craft Hm 4470
Power input Pya, pleasure craft kWinp) SROAAO
commercial crafl Wi hp) 17T 2400
Input speed Nna, 1/min 5000
Propelier thrust Feg. N 17 000
Weight without oil kg 48
Qil quantity | 20

Oil grade Automatic Transmission Fluid (ATF)
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Installation
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HURTH HBW marine transmissions leave the 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
shaft, perpenticular to the input shaft. Changes

of lever positions are possible.
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plastlc caD. The bright aurfaccs of the counlinu
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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raeliable protectlan agalnst corrosion for at least
one year if the units are properly stored.

Care should be taken when transporting the gearbox
or the engine-gearbox assembly to prevent undue
shocks and impacts. This applies particulary to
the input and output shafts.

nmn!:r:1 A ™o
ANLoERILS WLl & s 4

Use a suitable sclvent for removing the anti-
corrosive agent, but never emery cloth or paper,
since otherwise the sealing elements might be
damaged.

Painting the gearbox

Always cover the running surfaces an& seailng

v ot
t+ EF




Connection of gearbox with engine

momre = v cdimemalactdee dAammiaog ] adea hoatuiooan
il L L a | S P A O e d e L‘.Hlllt-lJ.l].ﬂ EJ.“ [ ) =) AT LW ST
enaine and the transmission to compensate

71y an
or minor alignment errors and protect the input
shaft from external forces and loads. Radial
clearance should ke at least 0.5 mm.

If the flywheel housing of the engine is of suit-
L o PRI [ L, O, aee d b slhmanT A e AL wemmdTer
aoie Qeslgil, uTie JgearpOX UNlit S5NoUla oE GireCis
Fral+ad +a curh hoatiedina ke means nf +he tanned

ORI TEe0 TO SUC NOUsSIng O mgans 0L TIEe Ldppels
holes provided in the gearbox. Make certain to use

baolts of appropriate length and tighten them to
the correct torque.

The radial anﬂ axial runout values hown in the

— Flywheel housing
| - %
engine | V77777777777 7%= carbon
flange | 1;;;;;;44444;;?§: oy £ aras
-‘T\ N N W N N, %, Vj;_r._'_.__-—r':-:{:_::d-
} ;“:\:\\E\\“r TR
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GCearbox Involute spline profile of shaft
gsize
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ALEFTE o W

HBW 260 A SAE 26 teeth DP 20740
HBW 450 3o* Flat Root Class t 6
HBW &30
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We recommend a flexible connect
gearbox and the propeller shaft if the engine is
flexibly mounted, in order to compensate for angu-
lar deflections. The installation of a special
prapeller thrust bearing 15 not requlred, since

t t k n by tne trans~

<
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Sk T
ted £

|runﬂu
E

Mo

- W
= E 10 o rom add
tional lcads. 5pec1al 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 coupling reduces stresses in gearbox

bearings caused by hull distortions, especially
in wooden boats or where the distance between
aearhny Attrnnr Flanae and etarmerland e Tas e
HretE E RS AW LR L L LD T Qiila ST LA Riitid LS LTSS
than about 800 mm.

2o Suspension of engine-gearbox assembly in the boat
Special care should be taken to protect the gearbox
o T A L W Sy | e [ | P a E ke e ewa e o
4 L WU L L LIRS dl L = LlTSooo GAllid Lidallds L L LIS 1Yy LIIe
transmission assembly is not elastically suspended
in the boat or craft.

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 beoat

The inclination of the gearbox unit in the direc-
tion of the snarts should not permanently exceed

an angle of 15 degrees {(see illustrationj.

The gearbox can also be mounted with the output

shaft in the unward position. Interchange the oil
ses.
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2.9 Operation of gearbox
The gearbox is suitable for single lever remote
control. Upon 1GﬂHEﬂ1ng the retaining screw, the
ardtnnatrdms 1 atras ome 1'% I L L I o |
R e WL ol LAY AW DL L=l = = J-J..J.H‘.:rLLﬂLJ.LFI!I all e LY Rl
to any position required for the control elements
(cable or rod linkage). 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.
The control cable or rod should be arranged at
ikt arnoglac b Fha ac+iiatrine 1omgraes 47 eho meoiees=a )
e e T AR A s "j-l-\-l-ul Bt e d R Bl b Lo hdCA I_J_J.l\_-l' AT YT L AL LE i IiCuiLiLaaa
pmslt;an of the lever. The zero position of the
operating lever on the control console should
coincide 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
mozitinn and and macisrimnme &8 amd B eha111Ad ha ase
T e e alie WAL A ek L Lk el s l-l'\J'I-JJ- L =1 i Arand ) E B LN I N L L= iy
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.
Dt rmarm e 5 E ke T mwr Ao ww 1] & I
LW WIS L § 4L LRIES LoVCL LLavel 1= SI L LEL , PLLRMEL
goar onaacement micoht he imnmadsd which im F1rn
g gag might be impeded which, in turn,
would mean premature wear, excessive heat gener-
ation and resulting damage.
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The position of the cover plate underneath the
actuating lever is factﬂry-adjusteﬁ to ensure
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If this cover is removed in exceptional cases,
reajustment should only be made by factory
authorized personell.

When installing the gearbox, make certain that
shifting is not impeded by restricted movability
of the Bowden cable or rod linkage, by unsuitably
positioned guide sheawves, too small a bending
radius, etc.
Tan o] e deom oo amas e — L ilessm misw i - E P p—— | .
411 LWide L LU Ul SUPEiIL L RDLdlbREZL UL CUNILLWL Lalle
connection kit uge the two threaded holes
MB x 12 deep located next to the shift cover
on top of the gear housing, see technical data,
main dimensions point d).

2.10 Cooling
Mairdmo Myramomd oo oo LI fal T E M de em LTLD fad i R |
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additional cooling, if they are continuously

operated in lever position "B", or if the power
input (kW/hp) is above the limit for continuocus
operation in position "A". The cooling unit

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

y UL, [pftree
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with the drawing below.
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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 canacity.
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Installation of gearbox heat exchanger in the
bypass line of sea water pump is necessary if
pump capacity is higher than heat exchanger
capacity.
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2. 11 Selection of the heat exchanger
The amcunt of heat in kW:; which needs to be
absorbed by the heat exchanger, is shown in the
Follmwinag ~har+s
following chart:
RPM and Lever position
e B Application 2000 3000 4000 5000
at M max. A B A B A B A E
PC 350 Nm 1,4 245 1,8 3,1 2,4 3;6 3,2 4.3
HEW 360
CC 250 Nm 1.7 A8 1,5 2,5 2,7 2,4 2,9 3,7
PC 35‘U Nm 1;3 2;4 1’? Zfa 2’5 315 4}3 4[?
HEW 360 A
CC 250 Nm 1,0 1,7 1,4 2,1 2,2 2,8 4,0 4,6
PC 440 Nm 1.7 2,8 2,2 3,2 3,0 3.8 4.2 4,8
HBW 450
CC 350 mNm 13 20 i,B8 2,4 2,6 3,0 3,8 4,13
PC 630 Nm 2,3 3,9 2,9 4,5 4,2 5,5 5,5 7.0
TR EF EEﬂ
CC 440 Nm Vel Bl 293 33 Bub6 423 4.9 5B
PC = pleasure craft; CC = commercial craft
2.711.1 The o©il pump on the gearbox delivers 2,3 1/min
at 1.000 RPM and the quantity increases with
the RPM in a linear ratio.
RPM 2000 3000 4000 5000
AT Y 4,6 6,9 9,8 11,5
1/min

== TRV




Power input -

- -

cooling reguirements

for continuous operation (engine — kW/HP)
Lever position HEW 360 HEW 360A EBEW 450 HEW €30
58 kW 55 kW 60 kW 65 kW
A and abovel and aboveland abovel and above
B use heat exchanger

suitable heat exchangers for HEW 360 up to

HEW 630 e.q.

Type DC 60 of Bowman

In border line cases please contact our After Sales

Service Department.
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2.12.1

2,123

2.12.5

2.12.7
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The heat exchanger should be installed with the
©il line connections on the top, in order to
prevent ©0il drainage when the engine stops.

P O N O puu =l

f cooling water and transmission oil
t exchanger should lead in opposite

The min. flow quantity of the cooling water

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

mentioned under para. 2.10.

Those fiqures may vary when using other
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The ©il circuit of the gearbox is closed by a
connection piece, which is mounted on the il
outlets on the housing.

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

7 A e P SR LI S e £ i e r—
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to keoep nil ~lToaan Af immari+diac

P Oii Cagall COF IMPpUricies.

During storaqe of the boat (i.e. in winter) it is
recommended to drain the ceooling eircuit for the
gearbox. For this purpose disconnect the water
hose on the pressure side and clean the opening

| T RS, e

of the heat exchanger, if necessary.
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All HBW marine transmissions are test=run on
a test stand at the factory prior to delivery.
For safety reasons the o0ll is drained before
shipment.

Toms s =l
L4l A0 L

Fluid (ATF) as recommended. The oil level
should be up to the index mark on the dipstick
{see illustration).
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do not screw in. Retighten the hex screw with the
dipstick after the o0il level check. Do not forget

seallng ring.

Do neoet screw in for

oil level checks
BERB //
casing surface — ﬁ/
wzd| | Bz
|—Dipstick
|
oil level _ﬁ
":“'—-:__"'I h':—'_-Er—"-ﬂa' T ‘:’_——_—-;—-. Automatic
— — — — — Transmission
11 [ —— Fluid (ATF)
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The maximum permissible temperature of the
transmission oil is 110°C.

Operation of gearbox

The zern rmoeitimnm nf #he Arnerasrinog 1oatrar Am +he
The zero position of the operating 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 red linkage

via the actuating lever and an actuating cam. The
compLet;cn of the gear changing operation is servo-
automatically controlled.

oar chancd ne cehmnii1Ad ha emomdh s Tt 4—-'-;.4-1. e" o} ™) =
R m s L L | e A - A L kL R L et = L L= A
continucous (without interrupt i_cm] . Dlr{:r_'t Phanupq

multiple-disc clutch permits gear changing at high
rpm, including sudden reversing at top speeds in
the event of danger.

Sailing nd movino i + e
d moving 1h COow

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.
Tnetallatimm ~AF 23 mromon]l Toars Avdsran o roamoavademe 4o

A Bl L AT AW e b L S = =R il L Ll HWElloLd LU L A3
possible.

Imoortant

Important

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

Locking of the propeller shaft by an additional
brake is not required: use the gear lever position
AanmrmciEa vy Alracrtinn nf Eraval Frr +hie miirmeos
l_F'Err'l_ll-n.!_l_I_L I\_FMJ. d L B S LW ALL A e i W O A e ot e LS S HULFUJE-
Never put the gear lever in the position corres-
pcndlng 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

mo e P | P = P ——— . | -
witn ©1l1 ©f the same grade to prevent EDI‘IDSIOH.
Dw¥mbamd Fha drnmée ochafier aed &kha ~asdemas b p [ .
LU0l Lo 1NOPpUT Shaic 40 chngE OUTpudc J.J.culgn: uy
meang of an anticorrosive ecpating ifF reouired
means O an ant ting if reguired.
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ee operation of the clutch
‘ransmission Fiuid (ATF).

0il guantity

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

= (fill oil quantity of above liter

- run engine until pipes and cooling device is
d with oil

1 il quantity up to the index mark on the

b
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0il level checks

Change the oil for the first time after about
25 hours of operation, then at intervals of

1600 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:
When changing oil, also drain cooling device, clean
it 1f necessary.

The Bowden cable or rod linkage should be checked
at shorter time intervals. Check the zerac position
of the operating lever (on the control console)

and of the actu atlnq lever (on the gearbox) on this

positiﬂn to operating positions (0-A = (0-B) shauld
be 35 mm for the ocuter and 30 mm for the inner

pivot point. Make certain that these minimum values
are safely reached. Check the cable or rod linkage
for easy movability.
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5 Disassembly

5 Removing output-flange
I T U T T Sep—— | P — doa A e a e & =1
nEMOVEe NeX nedaa screws (14) M 12 x 40 and
digec (28) talra ~AFF Flamemea (A sofdil 2TV iomee Aoerl e

P r RIS AL L L lGiligie [ ) WA LIL RPULLLily UEVLILEET.

B Removing of actuating lever cover plate and
disassembly

Sl Always set actuating lever in neutral position.

5.2 2 Remove hex head screws (9) from cover (5}, using
13 mm spanner wrench and take off spring washers
(10) .

5.2.3 Remove cover plate assembly (5) with seal (12)
lever (6) and actuating cam (65).

E 2 A Deoarmryirm ocmrone 77940 Foemnm 1 awraw= 21 Tien1 1 mEE 1 mvres e

Fow e W VSIS ¥ T ol LA = ) & LW LEVEL L L ruiLlL L L LT VEL
{6) and actuating cam {(65).

5.3 Separating the gearbox sections and removing the
input, output and intermediate shafts

[ = 2| 1 | P ——— omome  smesm d A i % 4% (R WY s e am s as o= omm ——

R | OEllLVE HeA WIILLs [ 11) WsldIly 12 mm spallllEl WLELILI,
4= "_'Ibﬂ n‘F‘F E'F"“‘I haTai Try Eh.ﬂ"ﬂ ﬂ'l‘hu!q ammtras (= ol o -1 J -]
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5.3.2 Semarate ~oivor i1\ from oceoearhmw Mmine 1 mey 7y Favs

- o owr w e e T e W har e g L L == I = e e | N o= =3
light hammer blows on cover.

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

5.3.4 Remove shims (36 a-d, 38 a-d) from input, output
S ATt armodd atrs chafFféb arnd bbase dhoam soaecosea b =Ta
Witd Lt ildicalLiE SlUGl - alid vl WHGCHH oOTpRPalad LTLY s
For proper reassembly it is advisable to note
down the thickness and location of each of the
shims in order to obtain correct bearing play.
If none of the bearings on the 1nput (23), out-
put (35) and intermediate shaft (37) have been
changed, the shims can be reused in the same
rmcd tian Ty ic hnwrotraw T P o | o Al sl
tlu-—!J-LJ-UJ-J-Il A e B AART WY b W Lok F J_'E-'L.-LH.I.I.I.II.I:J.I.LJ.I:LI. [N LT
the dimensions of the gear set relative to the
casing and reshim accordingly. If bearings have
been replaced, shimming has to be measured and
suitable shims have to be installed.
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smioving the shifting fork (32)
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Remove shifting fork (32).

!’:’

s ing output shaft {35) and inter-
2 ars {37}
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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).
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Figure 1-2

Fig. 11

{Hmn 1) with sockel wrench "A”, 1 P

Fig 1-2




Insert tool "B" (divided ring) beneath the outer disc carrier and

press out the input shaft with a suitable pin.
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Thrust washer (item 2)

Gear (item 3)

MNeedle bearing iner race (item 4)
Meedle bearing cage, two halfs (item 5)
Spacer bush (tem 6)

Shims (item 7)

Erlaid i meeld mbonl Adieme (o O s O
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Press off thrust washer (itern 1) using tool *C* (divided ring).

Press off taper roller bearing inner race using tool "C".
Figure 1-5
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Hemove springs (item 1) with a screw driver.

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

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

siseve umm 7) in order to avoid the escaping of detent pins
e | E}-

{item 5) and springs

-
=
-

Escaping of springs and detent pins
can cause injuries!

3. Removal of cup springs

Use tool “D* and load cup springs (itemn 1) untill the ring halfs
{itam c}canne removed.
D amruin rrn hale fdoarm 9% amd diaes | - -
II'UIIM"H'IHIH Ilﬂllﬂ“l Il ‘1 |u ¥ 1I."' fﬂjﬂul

sornas (tem 1)
DAnas (dem 1),
Figure 3-1

Decompress cup springs carefully!
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5.6b Disassembling the input shaft (23)
P T Place input shaft (23) vertically on a vice

with the grooved ring nut (50) pointing upwards.
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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.
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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),
thrust ri (62) and shims (43 a-d) from the
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Take care not to damage bearing cages (70, 39).

Attach divided flange to face side of bearing
outer race (39) and press off taper roller bearing.
I
I
43a, 43h, 43c, 434
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Remove internal and external clutrch dises from
gears (48) and(49).

Disassembly of the gears

Lompress cup springs {51} by means of dismantling
tﬂﬂl. Rﬂmﬁll’ﬂ. =1 el 9 TG e Fmlean o~ FE bkl i

SRR W D - bk e A L e (=S ELE Lot UHL L LIIL UXS.
plate (53).

Dismantling the actuating members, detach springs
(6B) , watching for balls (47).

Remove disec carrier (53).

Place actuating sleeve (60) on a plane surface and
J SRR T e VW wral e Akl LR = P diid
press cut guide sleeve (56). Watch for detent pins

t will be advisible to wrap a rag around the
Ctu1r1ng SLEEVE and the guide sleeve to catch any
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Reassembly

Note: For easy reference see illustration
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The following point
assembling the gearbox:

- Clean all parts thoroughly, especially sealing
surfaces, inspect for wear, damage and cracks,
and replace if required.

- Trn +ha ssrand AF Jamowes e Lo beomdkl ~F meer
L+ Lae evenit Ol gddage O tile ceecn on aly
gears alwave ranlarmao he Aamared asary and ito
aEdlis; 4dlwWa Y8 replace the damageq gea¥ anc 1T5
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 snlrtlnq fork.
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= Thrust rings (62) require replacement if wear
exceeds 0,025 mm.

= Internal discs (73) have a sintered metal
coating of 0,3 mm on each side. If the surface
structure {after cleaning) appear "glazed",
replace the discs.

- Immerse cleaned antifriction bearings in oil
before installation.




output shaft (35)

Heat gears to a temperature of 80 - 100°C and
slide them on shaft (35) and (37). Ensure proper
fit by light hammer blows OF pressing

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

G.2.2 Heat bearing inner races (36) and (42) to a

e

temperature of 80 = 100°C and press them on to
snaft (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.

AT 1 Thneart artrnnating ~am accamhly ([RG) intm cover mlata
6.3.1 Insert actuating cam assembly (£53) intoc cover plate
(5).
6.3.2 Fit actuating lever (6).
Important:
Clearance between actuating lever and cover plate
0,5 mm.
G323 Clamp actuating lever by means of retaining screw
I S 1 vvmAd e o 1T mrn e e e e PR TRty
Vr&j p Wodkily a2 V< B O RQALLLITL ITWLIELLL-1LF =
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gonrvinags (51 and clutch diges (54 and [(69)
springs (20 and CIlulon J1ECE foa) o ana (BE)
Important:

I1f previously disassembled parts are used, make
certain that only mating and associated parts are

Join two cup springs (51) face to face (external

diameters in contact) and place them on the
centering collar of gears (48) and (49).

Place thrust ring (53) on cup springs.

Attach clutch discs (54) and (69), first internal
disc (54), then alternatively external disc (69),
internal disc (54) etc.
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follows

proceed as

If measuring is reguired,

any measuring operation.

their former arrangement and positions without
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6.6a Enclosure

1. Pre-assembiy of input shafi

Horm 1% mudes dhes b o
1] ] it

Prace tanar rallar hoarinn innar racsa |
PR Sl ARARSAT § RIS RATEDE R 6N e |l|:|.l:|I I ALY
shaft up to the stop using bush "E"

Figure 1-1

Prass thriiel wachar anda inma it chaft sim e the aboe s mine
TESS WITUS WaASHET OTRD NpUl Snan Up W0 N 310D Usii
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
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ﬁ.l_ijl_glmgnf of clutch disc claarance ~ M
~ |

Measure with a depth vemier from the suppaort ring (item 4, : H ] —_"—:‘31

Figure 1-3) to the end disc (item 1). i T L

Dimension 15.20 mm (0.598 in.) plus minus 0.10 mm \ a ! "'\\ 0

(0.003337 in.) must be achieved by adding or removing

Fig. 1-4

Fit shims {item 1) onto suppod ring and inser keys
(item 2 and 3).
Figure 1-5

2.  Assembly of shifting parts

K nrwle in driva nine (itam )
Knock in drive pins {tem ).
Insert springs (item 1) and detent pins (item 2} into the guide m

sleeve (item 3).
Align drive pins with the grooves in the actuating sleeve / fj/ ,.J m \‘%
(item 4) and push detent pins into the holes until they snap. ! J j 'IH Il n \1

Push guide sleeve uniformiy into actuating sieeve until detent ' ﬂ ‘:‘ \ y f:
pins snap. l ﬁ

Figure 2-1 VO T Dy
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insart baiis {fem 1) into the bail-pockets of the steel disc
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and fit the second steel disc camer,

Insert the retaining
holes.
Figure 2-3

springs (item 2) and fit them into the
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Adjusiment of ciuich disc ciearance

)
fic

e A rlata lamnmrAavy Aia B e B8 e &
R ﬂ.l—"m ¥ Fﬂl‘g kﬂ'—*l\'h- AR, WA FPENEW Lo ). R IR
0.197 in. high) and match the paris the following
1. Thrust washer (item 1}
2. Gear (item 2)
3. Meedle bearing inner race (item 3)
4, Meedie bearing cage (2 haiis) {iiem 4)
E Cmmmmr bsmk o EY
=8 SAaiLEN Ul (el )
G, and the shims (removed at disassembly) (item B)
Figure 3-1
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Fig 23

Fig 31




Measure with a depth vernier from the shims (item 1} fo the
end disc (lem 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 steal discs (itam 1) and friction discs (ilem 2) allernalely
onto the gear, starting with a steel disc.

Figure 4-1
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4.  Final assambly of input shaft

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

Press shifting assembiy onio input shaft using bush “F",
obsanve that liigs of the steal discs meat the g ;
steel disc carrier.

Figure 4-2

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

Figure 4-3
I**’*W‘“I
Obsearve that the E_QTG-D'UlS in the friction disc

are opposit the lubrication holes in the gear.

insert input shafi info 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
{item 3).

rocc rooclo arina innar raca {fam 4} anta inoet shsi on
eSS NEelE Deanng inner face (Rel 5 OO NPl San up
fo the stop.

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.

Figure 4-4

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

4. Finai assembiy of inpui shaifi

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

Tiohtening lomus: 9f
lghtening torgue; 9

Nm (70 fLIb.)

After tightening stake the nut to the input shaft.
Figure 4-5
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6.6b Pre-assembling the actuating members

pins (45), springs (71) and detent
to gulue sleeve (56].
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nating sleesve (60) on press 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 Lhe actuatlng

6.6.4 Press guide sleeve (56) into actua

{47) intc ball pockets of guide
sleeve, attach dise carrier (63), then fit balls
i & si ach second disc

6.6.6 Attach springs (68) with closed part of spring
windings pointing outwards.

6.7 Reasgsembling the input shaft

4 18kg EEpS L e WTad

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

LT

5 ~
ress after coocling down.
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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

B.6) on input shaft (23).

Important:
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6.7.10

6.7.11
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6.7.14
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Attach spacer (57) to gear (49).

Use tubular tool to press on inner race (33) of

needle bearing for gear (49).
i | P [l [
I 1=Ecale
i
!

§ A
| e =
]

o
O o

A e
a ge
[l 20 |
- T

U s
-

. 1
L I
a4 A
CLULC () na .

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 con
shaft, with larger diameter adjacent to thrust ring.
Important:

Prepress after cooling down, so that no gap is left.

Screw on grooved ring nut (50) by means of special
socket spanner. Tighten to following torgque:

HEW 360 - Mg = 700 Nm
HEW 450 - M, = 150 Nm
M
HEW B30 - M = 150 Nm
A
Sariure rino nnt kir miimnchdneg siidbmas dm d bk ream e
e e Ll A A | EEAD N By pARIIRL 0L B By (LR A LN L Llwry ld].l_li.,jl\l'ld
of shaft.

Check gears (48) and
an axial direction.

{49) for free movability in

Attach outer race (44) of taper roller bearing.
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b.8 Pre-assembly of housing and cover

6.8.1 Press output shaft sealing ring (26) into housing
1721 outout ehaf+y mrmandne hir o iemdmno maimeh ool
= S el e b e (=L = Sy UFEJL.LJ.J. u}r LI.ELI.L\:I Eullh-li et e w

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

6.8.3 Press input-shaft sealing ring (24) into cover
i1} input shaft opening, by using punch tool.

6.8.4 Press cuter races of 3 tapered roller bearings (39,
22, 41) together with appropriate shims. (36 a-d,
38 a-d) into cover (1) seats.

0.9 Final assembly of gearbox

6.9.1 Place pre-assembled gearbox ction (2) on bench
with opening upright.

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

Ly [n] g | AT = = - s s g A TprmeaL, My gt P a1 o = O & fFIAEL =

[ # - iddie pIEeTdssiEllirled QULPUL Sllalt (aa)and

£.9.4 pre-assembled intermediate gear shaft (37} to-
gether into gearbox section (2). (Watch for gears
to be in mesh).

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

6.9.6 Slide pre-assembled cover (1) with seal ring (24)
over input shaft and

6.9.7 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

Put corresponding shims into the bearing seats of
covar 1Y irn mavder +0 acrhimrrs amn awvwi=asl s 1= P
""‘-"'"\H'Jl-+_'| LI el e ek N s -l LTV T il O L3 L l_nlJ_ﬂr L
0.05 - 0.02 mm on input shaft, output shaft and
intermediate shaft. If no parts had to be replaced

(as mentioned in section 5.3.4), the prev10u51y
disassembled shims (36 a-d, 38 a-d) can be re-used
in their previous arrangement and positions. Tt

13, nawever, necessary, to measure the bearing

FaTe ] Adiiod 4§
FLHI u.“u. ou Wwo .1..!..
Place spring washers (10) underneath the screws
(21) and tighten screws to a torgque of 22 Nm,
using a 13 mm spanner [(wrench).

4 | e . - i - | "

rap output and input shafts siightly in an axial
AT et 1o rh 4 ‘I.n b e d e s sl Ebls ke oo ol b
LQLIBCTLOND Willie LUI.-CII.-J.I.I.H LIV Slild L LS I..J}" LICELIML [,
ensure freedom of movement

+

Axial play of input and output shafts is 0.05 -
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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a gearset of intermediate shaft
Jearset ol 1

b T Insert bolt with tocl No. 220.429 into housing
opening at positicon 19 and thread it into center
hole cof intermediate shaft (37). Tap intermediate

shaft $llgﬂtiy 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. Move
bolt head in axial direction by a lever.
Axial play for intermediate shaft: 0.05 - 0.02 mm.
Flug hole in housing with screw 19 and use
Loctite 242 for sealing.

6.11.2 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
again and adjust seating by positioning plugs (15}).
Then refit screws (11} with spring washers (74)
and finally tighten them with a torgue of 22 Nm.
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6.12
6.1
6.13
6.14
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Mounting the actuating lever cover plate

Place seal (12) on te (5)

- =
and attach cover plate to gearbox. Watch for
proper engagement of actuating cam and shifting
fork. The cover plate can be mounted when the
shiftinq fork is in the middle (neutral) position.
It is important to aﬂ]USt the actuating lever to
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The lever travel from 0 to A and from 0 to B
should be egqual. After a lever travel of 28 to
31 mm the transmissicon should be in gear. Screw
the cover plate in place in this position.

™2 L cas e nneat M ean Nepel W i M . | §oe i

FltL Spring washers (10 and screws (Y] using a

17 mm ocmammaes  feres o ol b Mt aledme ks = dmaeeaas -
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14 Nm. Check actuating lever for proper operation

Connection of the heat exchanger (if required)

All HEW 13160, 360 A, 450, 630 transmissions are

equipped with a connection piece (20), which is
situated above the o0il pump on the housing and
connects the cil ogutlets.

When using a heat exchanger (see information
abnut cnoling} Lhe CDnnE¢tiOn piece (20 is re-

are connected. The threads are B 3/8" 14 mm déﬂp.
Tirm =rwrmis mra Fha ~1 1 miamre TrnAteraersacs 2hoa mesasciiea
LRk b B ode A WY A=Y ed b S LS t-l'\-l.l.l.lh.-' ddltl LW O LT o il h-'J_'EuELJ.I.E
outlet of the o0il. The connection of the heat
exchanger is illustrated.

To . From

heat ‘ l heat

exchanger | v exchanger

[ | — Connection

zﬁ$=£===¥=E¥H piece (20}
L 3R R

B T\NT 1

T — 0il pump

The oil pump (3) is fixed to the housing with

il
two screws (29) and is driven by an end grocove
in the input shaft.




6.15 Reassembling the output shaft

{applicable f BW 360 A - Down Angle only)

6.15.1 Preheat gear (40) up to 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.

Twren moeal moea L o | A L Y SLS e Sey e =y s ias e e e | i, TP g 1
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& T5.2 Tapered roller bearing (41) should be preheated
to 120°C and pressed on shaft,

6.75.3 Press bearing races (41, 42) into housing
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and gear (40) into housing openings.

G155 Preheat tapered roller bearing (41) up to 120°C
and assemble on shaft (35) from output flange
side by retaininq shaft thrﬂuqh center bolt. Output
tiange has tD be ﬁuLlEd and hold in p051t10n until
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6.16 Measuring bearing clearance of outnut shaft

B.16.1 Remove center bolt (14) and disk (28).

Measure difference between rlange face and disk
support in flange (measure b) and difference
hoatirmaarn Flarmas Fama anmd Ffarcsa ~F cehafd imascnvra sl
AT e W SR e e e bl e e kbR e Gl S B Lt A AR de e LR O B T L
According t thc difference a minus b the thickness

of washers 7) is determined and placed in
position. Place disk (28) in position and tighten
with center bolt (14).

6.16.2 Measure bearing clearance on the flange face
rrd -l A3 =1 ke IMTamecameams a1 o
WALl Widl YWaALllgs . Th- LT L Al ol L] R
0.05 + 0,02 mm)
Yiw2 T Mpue I

6.16.3 Final Assembly of gearbox

6.16.4 Remove flange

P a4 o = Y o rreww e wn FOMAY rod bl A wmd e e =1 1 [ e

. 13,3 Flalls VW eEL Py Wi LllL W=LLIlY L= B ALl SEiadl
ving (PR inte heutsing and sociira wit cTF i naT
Ting f22) iA0DL0 OOusllly ala SeCure WilLll sSRILInDY
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 snare parts list s only valid for the type and versions of transmission, as shown
balow

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

If the: type and version indicated differs from that pnnted in this fdanuai, the reiative Spare
Ml tn | int ok el b aesdnead feam 7TE RHTTTH BMABIME EAR

Ay LISl SF U LS LNURSH T 1 o PR ) IR I T il e

The indicated dimensions and standard are as such not enough for ordering parls.

When ordering parts, please silale:

= fransmission ype
+ sanal number
« item no. part name, ident no, and guantity of pans required

The spare paris st is refernng io the iolowing versions

HBW 360 H VErsions 09, 10; 11;12
HBW 360 A Versions o7, 08; 09
HBW 450 Versions 09: 10; 11

el

.
YErSHMIS L

]
Uh
| &n

Mame Plate

The name plate is mounted to the transmission

Transmission ratio o I
Shifting position «A»——

j-Ser. No.  [SEEsIil Lol
Transmission version -~ o Tk

e tals Bor=1s - Ba P is
Al L ST bl 1L LIS

Transmission type

Transmission ratio
Shifting position = B-
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Marine Reversing Unit HBW 360 A H E

Item  Denomination e

Spare Part-No, Ident-No. af
1 Cover Housing 047 66.001.02 388 640 i
2 Housing Assembly ) Q47 66.002.03 407 408 i
37 Gear Intermediate, 32 1.5 R MT.E?.GIE.-(-}-B- 345 B45 1
a7 Gear Intermedinte, 24 20 R 247.67.018.01 345 843 1
37 Gaar intermiediate, 20 30R B47.67.018.01 345 A4t 1
5 Output Shaft 047 57.013.01 345 037 1
40 Gear5115R 947 67.014.06 407 360 1
40 Gear 51 20R 947 67.014.05 407 358 1
40 GearB1 3.0R 94?.5?.{!14.04 407 356 1
41 Bearing Bevel Roller 005.101.0022 145 413 1
a7 i Baanng Bevel Roller 005101 0024 233 230 1
| 27 - G-Hing 001 105.0127 1055 1
28 Sealing Ring 001.107 0007 05 65 i
i5 Dowel Pin 014.107.0073 104 664 2
36 Washar 010 M?.Hlillji #h] 244 9490 1
d6a Washer 0.15 847 57.001.02 .'C-!-I-I oM 1
a8k Wiazhar 11 20 E_M?__s?.l:ﬂ;ll 03 344 902 1
" 36c | Washer 0.50 g47.57.001.04 244 g3 1

The remaining pars positiones are the same as with HBW 3&0.
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