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SERVICING AND MAINTENANCE INSTRUCTIONS

FOR THE

No. 3 UNIT CONSTRUCTION REVERSE GEAR TYPE 2

AND

REVERSING — REDUCING GEAR TYPE 3

WITH

1:962 : 1 or 2:960 : 1 RATIOS

IMPORTANT

The copyright of this manual or any portion of it is reserved. A copy of this
manual is supplied with every marine engine equipped with a reverse gear
unit. It must without exception be transmitted to the user irrespective of
any other literature accompanying the craft in which the gear unit is installed.

GARDNER ENGINES (SALES) LTD.

HEAD OFFICE AND WORKS:
BARTON HALL ENGINE WORKS, PATRICROFT, ECCLES,

MANCHESTER, M30 7TWA
Telegrams: Gardworks Eccles Manchester. Telex: 668023 Telephone: 061-789 2201

London Office: ABFORD HOUSE, WILTON ROAD, S.W.1
Telegrams: Gardiesel London SW1 Telex: 27717 Telephone: 01-828 3315

Glasgow Office: 124 ST. VINCENT STREET, C.2
Telegrams: Glasgard, Glasgow. Telex: 778513 Telephone: 041-221 0887




Twin 8L3B engines equipped with 3UC Reversing and 3 : 1 Reducing Gears operated by Gardner Single Lever Hydraulic
Mechanical Remote Control for gear and engine speed. Also visible is the sump emptying pipe arrangement for the
reversing and reducing gear cases.
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ARDNE

SERVICE

UNITED KINGDOM

GARDNER ENGINES (SALES) LTD.

HEAD OFFICE, WORKS AND EXPORT DEPARTMENT
BARTON HALL ENGINE WORKS, PATRICROFT, ECCLES, MANCHESTER, M30 7TWA,
Telegrams: Gardworks Eccles Manchester. Telephone: 061-789 2201, Telex: 668023

LONDON OFFICE

ABFORD HOUSE, WILTON ROAD, S.W.1.
Telegrams: Gardiesel London SW1. Telephone: 01-828 3315, Telex: 27717

GLASGOW OFFICE

124, ST. VINCENT STREET, GLASGOW, C.2.
Telegrams: Glasgard Glasgow. Telephone: 041-221 0887, Telex: 778513

REPRESENTATION IN NORTHERN IRELAND AND EIRE

GARDNER ENGINES IRELAND LIMITED, 27, SYDENHAM ROAD, BELFAST, BT3-9DH
Telegrams: Doxide Belfast. Telephone: Belfast 59522.

The following are officially appointed Service Agents or Recommended
Repairers who carry Stocks of Spare Parts. At these Depots are Practi-
cal Engineers from whom users of Gardner Engines can rely upon
obtaining assistance and advice regarding their Engines.

OFFICIAL SERVICE AGENTS AND DISTRICT

STOCKISTS
T h Numb
County Name and Address elephone Numbers - Telegraphic Address
Day Night

ABERDEENSHIRE ... | James Bowen & Sons Ltd., Ashgrove Engineering Works, Aberdeen 43332 ... — Boweng Aberdeen

Ashgrove, Aberdeen Telex 73137

J. S. Pirie, Harbour Road, Fraserburgh (Marzne only) Fraserburgh 3314 ... — Pirie, Engineer, Fraserburgh

AYRSHIRE ... «. | Armstrong & Marr, The Garage, Maidens. (Marine only) ... Turnberry 210 — Marr, Turnberry, 210
BEDFORDSHIRE ... | West Park Engineering Co. Ltd., 405 Dunstable Rd., Luton Luton 52372/3/4 ... Luton 52372/3/4 ... Luton 52372/3/4
DEVONSHIRE ... | Autopart Engineering Co. Ltd., Haven Road, Exeter Exeter 73429 — Exeter 73429
EDINBURGH ... | J.Bowen & Sons, Ltd., Wester. Hailes Works, Murrayburn Boweng Edinburgh

Road, Edinburgh, 11. 031-443 4091 031-443 4091 Telex 72424
GLAMORGANSHIRE Fairwood Garages Ltd., 708, Gower Road, Upper Klllay,

Swansea . " Swansea 23830 Swansea 23519 ... | Swansea 23830

|
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OFFICIAL SERVICE AGENTS AND DISTRICT STOCKISTS—Continued

County

Name and Address

Telephone Numbers

Day

Night

Telegraphic Address

GLOUCESTERSHIRE
LANCASHIRE

LANARKSHIRE

LEICESTERSHIRE
LONDON

MORAYSHIRE

NORTHAMPTON-
SHIRE

NORTHUMBERLAND

SHETLAND ISLANDS
STAFFORDSHIRE

Watts (Factors) Ltd., High Street, Lydney ...

Atkinson Vehicles Ltd., Service and Spares Depot, Club
St., Bamber Bridge, Preston
C.V. R (Engineers) Ltd., 37 Virgil Street leerpool 5

Gardner Engines (Sales) Ltd., 124, St. Vincent Street,
Glasgow, C.2., and
41, York Street, Glasgow, C.2.

Cossington Garage, Cossington, Leicester ...

Gardner Engines (Sales) Ltd., Abford House, }
Wilton Road, London, S.W.1. and

76 Gt. Suffolk St., Southwark, London, S.E.1
Boyes & Son Ltd., Blenheim Grove,

. ls.e.ckhan;.,
London S.E.15

Henry Fleetwood & Sons, Baker St., Lossiemouth (Marine)

Sellers & Batty (Sales) Ltd., Fengate, Peterborough

W. L. Payncer Ltd., 51/53 Melbourne St., Newcastle-on-
Tyne, 1 .

William Moore & Sons, West Shore, Scalloway, Lerwick...

Beech's Garage (Hanley) Ltd., Leek Rd., Hanley, Staffs. ...
S.A.SatterthwaiteLtd., Chester Rd., Streetly, nr. Birmingham

Lydney 2481 (7 lines)

Preston (OPR2) 36241
North 1808/9 .

041-221 0887

Syston 4345 & 2566
01-828 3315

01-928 7203

01-639 3111/2/3

Lossiemouth 3015 ...

Peterborough 67048/9

Newcastie 29594/5 ...
Scalloway 215
Stoke-on-Trent

23836 (4 lines)
Streetly 7290

Lydney 2481 (7 lines)

Preston (OPR2) 36241
Waterloo 5010 .

Merilee 2818
(by arrangement)

Syston 4345 & 2566

Peterborough 67048/9

Newcastle 650382 ...

Stoke-on-Trent
23836 (4 lines)
Streetly 78333

Watts Lydney
Telex 43161

North 1808/9

Glasgard Glasgow
Telex 778513

Gardiesel London SW1
Telex 27717
Gardiesel London SE1

Breakdown Peck London

Telex 23244
Fleetwood Lossiemouth
3015

Peterborough 67048/9
Telex 32164

Paynter Newcastle 29594/5

Moore Scalloway

Stoke-on-Trent 23836
Streetly 7290

ESSEX

GLOUCESTERSHIRE
HAMPSHIRE ...

HERTFORDSHIRE
HUNTINGDON
INVERNESS-SHIRE ...
ISLE OF MAN

KENT ...

LANARKSHIRE

LANCASHIRE

LONDON ..

OXFORDSHIRE

SUSSEX

YORKSHIRE ...

(Marine)

The Hazlemere Motor
Waltham Abbey, Essex

Bristol Motor Co. Ltd., Ashton Gate, Brlstol 3

Co. (Walcham Abbey) Ltd.,

Bevois Valley Enguneerlng & Motors Led., Ancasta Road,
Southampton .

C. & A. Roberts (Whltwell) Ltd Whltwell Hltchen
Ouse Valley Motors Ltd., St. Ives. Huntingdon

MacRae & Dick Ltd., Academy Street, Inverness ...
B. W. Kelly, Ltd.,

Robert Brett & Sons Ltd., Wincheap, Cancerbury
Fair Chance (Engineering & Construction) Co.
2-3, The Stade, Folkestone.

Shipyard, Ramsey
Ltd.,
J. Bowen & Sons, Ltd., 428 Helen Street. Glasgow, S.W.1

John N. Ward & Son Ltd., Wyre Dock, Fieetwood (Marine)

Horbick Diesels Ltd., Lancastrian House, off Bury New
Road, Sedgley Park, Prestwich, Manchester.

Normand Commercial Vehicles Ltd., Abbey Road, Park
Royal, London, N.W.10

Amey Englneerlng Ltd., Lower Wooten, Boars Hill,
Oxford OX1 5LA

Bailey & Noyce, Harbour Garages and Marme Works,
itchenor. (Marine )

Scarborough Marine Englneers L:d
Scarborough ..

Rodwell’s Motors Ltd., Woodslde Garage Wombweli

Spa Service Station, Horsforth Avenue, Bridlington.

The Whitehall Shipyard Ltd., Spital Bridge, Whitby.

60 Quay Street,

Waltham Cross 27321
Bristol 664013/7

Southampton
27847/8

Whitwell 326 & 327
St. lves 2641...
Inverness 1000
Ramsey 2322
Canterbury 63211 ..,

53413

Folkestone 55850

Goven 2611-2

Fleetwood 4411
Prestwich 4470

Elgar 7757

Oxford 44811
Birdham 374

Scarborough 5199 ...
Wombwell 2307 & 2308
Bridlington 3346
Whitby 141 ...

6642469

Kirk Michael 3040 ...

53295
Folkestone < 55146
52049

Cleveleys 2560

YORKSHIRE .., Pelican Engineering Co. (Sales} Ltd., Wakefield Road .
& Wood Lane, Rothwell Haigh, near Leeds v Rothwell 2181/3 Leeds 74693 Pelican 2181
Rothwell Leeds
RECOMMENDED REPAIRERS
Telephone Numbers i
County Name and Address P Telegraphic Address
Day Night
ARGYLL Thames Campbeltown Shipyard Ltd., Campbeltown. Campbeltown 2798 — —
CAERNARVONSHIRE | J. & A. Higginbottom, Ltd., The Quay, Conway Conway 3108 Conway 3108 Conway 3108
CORNWALL... A. & J. E. Polmear, Island Works, St. Ives. (Marine) St. Ives 6131 — Po(l:mear Elr;gineers St. lves
ornwa
DORSETSHIRE Wilkins & W||l.(.|ns Ltd., Quay S:de, Hamworchy, Poole Poole 174 _ Poole 174

Morservice Bristol
Telex 44176

Southampton 27847
Coote, St. lves, Hunts
Dick Inverness

Brett Canterbury 3211

Boweng Glasgow
Telex 77110

‘Ward’ Fleetwood 4411

Appoint Harles London

Oxford 44811

Birdham 374

Wombwell 2307 & 2308
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DISTRIBUTORS

AUSTRALASIAN FACTORY REPRESENTATIVE
H. S. Driver, Gardner Engines (Sales) Ltd., P.O. Box 24, Spit Junction, N.S.W. 2088. Phone: 969-1202.

ADEN: North & South Yemen & Somalia

ARABIAN COAST:
Saudi-Arabia, Qatar, Trucial States, Muscat

and Oman
ARGENTINA
AUSTRALIA: Western Australia
New South Wales, Papua, New
Guinea, New Hebrides, New
Caledonia, British Solomon
Islands and South-West Pacific
Islands
Victoria
South Australia
Queensland
Tasmania
BELGIUM
CANADA: British Columbia and Alberta

Eastern Canada, Newfoundland and
Maritime Provinces .

CANARY ISLANDS...

CEYLON

CHINA: The Peoples’ Republic of China, Hong
Kong, Kowloon, The New Territories and
Macao . .

CYPRUS

DENMARK

Bahrain & East Coasts of

The Arab General Trading Co., P.O. Box 4195, Aden. Phone: 3026 & 2479.

Ahmad & Abdulla Fakhro, P.O. Box No. 39, Bahrain. Phone: 353.

Banham Hermanos y Compania, S.A. Calle Peru 362, Buenos Aires.
Phone: 33-1325, 33-9044.

Diesel Motors Pty., Ltd., 1089-1095 Albany Highway, Bentley.
Phone: 68-2531.

Federated Industries Ltd., Engine Division, P.O. Box 21, Artarmon,
N.S.W. 2064, Phone: 43-3311.

Diesel Services Pty. Ltd., Cnr. Princes Highway & McNaughton Road.
P.O. Box 139 Clayton, Victoria. Phone: 544-2022.

Rasch Motors (S.A.) Pty., Ltd., 107-111 Wright Street, Adelaide.
Phone: LA 5371 & LA 5372.

Underhill, Day & Co. Pty., Ltd., 23-27 Lang Parade, Auchenflower, Brisbane,
Box 1164P, G.P.O., Brisbane. Phone: 70.2141.

A. G. Webster & Woolgrowers Ltd., 60 Liverpool Street, G.P.O. Box 333D
Hobart. Phone: 24031. (Also at Launceston).

Automobiles Miesse, S.A. 28-46 Rue des Goujons, Brussels.
Phone: 22.25.00 (10 lines).

Dodwell Diesel & Equipment Ltd., 645 West 8th Avenue, Vancouver, 9 B.C.
Phone: Mutual 874-1161.

Continental Transport Appliances Ltd., 6033 Hamilton Street, Montreal,
20, Que. Phone: Pontiac 6-7718.

Transportes Canarios, S.A. Perojo, 14-16 Las Palmas de Gran Canaria.
Phone: 19208.

Taos Ltd., Kew Road, Colombo 2. (Marine). Phone: 79629.

Dodwell & Co. Ltd., P.O. Box 36, Hong Kong. Phone: 28021.

Dion Drossos & Co. Ltd., 28 Carolou Street, Athens 107. Phone: 520-616
G. G. Pierides Ltd., P.O. Box 1011, Nicosia. Phone: 72024

Dansk Gardner Diesel, Uplandsgade, 72, Copenhagen, S. Phone: Sundby 6868.
Service Depot: Naerum Hovdegade 1, Naerum, Copenhagen.
Phone: 80 33 65
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EGYPT ... Port Said Engineering Works (S.A.E.), P.O. Box 17, Port Said. Phone: 2322.

Egyptian Fishing Equipment Co., 2 Mahmoud Azmey Street, Alexandria.
Phone: 30356-36765 (Fishing Boats only)

FRANCE ... Navigair, 5 Avenue Du 11 Novembre, Antibes-06. Phone: 34.67.90. (Service
Agents & District Stockists).
GIBRALTAR ... ... H. Sheppard & Co. Ltd., P.O. Box 130, Waterport, Gibraltar. Phone: 2183.
GREECE ... Dion Drossos & Co. Ltd., 28 Carolou Street, Athens 107. Phone: 520-616
(5 lines).
INDIA ... W. H. Brady & Co. Ltd., Brady House, 12-14 Veer Nariman Road, Post Box

No. 26, Bombay, 1. Phone: 251337.
Branches at Ahmedabad, Calcutta, Coimbatore, Kanpur, Madras and Delhi.

IRAN ... ... Dr. Ing Abutorab Ghaffari Limited, Avenue Ferdowsi, Aftab-Shargh Building
903, P.O. Box 3141, Teheran. Phone: 36452.

ITALY ... Cantiere Dell’Argentario, Porto Santo Stefano, (Grosseto) Italia. Phone: 72975.

JAMAICA ... ... Motor Sales & Service Co., 159 Harbour Street, P.O. Box 78 Kingston.
Phone: 3666-5135.

KUWAIT ... ... Al-Sabah & Fakhro Company Ltd., (W.L.L.), Commercial Centre No. 3
P.O. Box 319, Kuwait. Phone: 34138.

MALAYSIA ... ... Malayan Motors (PTE) Ltd., 14-20 Orchard Road, P.O. Box 394, Singapore.

Phone: 30321/3. (Automotive & Marine). Branches at: Malacca, Seremban,
Kuala Lumpur, Ipoh, Penang, Kuantan, and Jesselton, North Borneo.

NETHERLANDS ... Handelscompagnie, N.V., P.O. Box 5050, Rotterdam. Phone: 292055.

NEW ZEALAND ... ... Andrews & Beaven Ltd., Private Bag, 203-205 Cashel Street, Christchurch.
Phone: 60-559. (Marine, Rail Traction & Industrial).
Branches at Auckland, Dunedin, Invercargill and Wellington.

South Island & Wellington District Atkinson Vehicles (New Zealand) Ltd., P.O. Box 13017, Johnsonville, Nr.

of North Island ... e Wellington. (Automotive).
North Island excludmg Welllngton Fodenway Motors Ltd., 1010 Great South Head Road, Penrose, Auckland.
District ... (Automotive).
NORWAY ... ... Cato Holmsen & Co., A/S., Stortingstraat 8, Oslo. Phone: 41.11.69 (Marine
& Marine Auxiliary).
PAKISTAN ... ... Brady & Co. of Pakistan Ltd., Shernaz House, West Wharf Road, Karachi, 2
Branches: Dacca (East Paklstan)
PHILIPPINES ... ... T.E.L. Commercial, No. 2a North Bay Boulevard, Navotas, Rizal.
PORTUGAL ... ... Conde Barao, Industrias Metalicas e Comercio de Representacoes S.A.R.L.

Avenida 24 de Julho. 62-64, Lisbon 2. Apartado 2734. Phone: 671011/8.

RHODESIA & PORTUGUESE EAST AFRICA ... Samuel Osborn (Rhodesia) Ltd., P.O. Box 8097, Belmont, Osborn House,
26, Bristol Road, Light Industrial Site, Bulawayo. Branch at Salisbury.
Sub-Agents: The Beira Engineering Co. Ltd., (Marine). P.O. Box 363,
Beira. Phone: 2587-2687.
Octavio R. Lobo Ltd., Rua Consiglieri Pedroso, 85-87, P.O. Box
526, Lourenco Marques. Phone: 4579-4589.
Manual Antunes Lda., P.O. Box 529, Beira.

SAMOA ... L. H. Carruthers Ltd., Box P.O. 578, Apia, Western Samoa. (Marine).
Phone: Apia 88.

SOUTH AFRICA: Republic of S.A. South West Gardner Engines South Africa (Pty.) Ltd., 350 Main Reef Road, P.O. Box 25619,

Africa, Swaziland, Botswana & Lesotho. Denver, Transvaal, Phone: 25-8311 (10 lines).
SPAIN ... Mecanizacion De Obras Sociedad Limitada, Paseo de Onesimo Redondo,
32, Madrid-8. (Industrial) Phone: 2.47.17.07.
SUDAN ... El Laboudi Commercial House, P.O. Box 1338, Kartoum. Phone: 41204

SWEDEN ... ... Thos. W. Ward (Scandinavia) A/B, Birger Jarlsgatan, 131A, Stockholm Va.
Phone: 34.25.85, 34.25.86. (Service Agent and Spares Stockist only).

THAILAND ... ... The Ua Withya Phanit Company Ltd., 457 Chakrapadipong Road, opp Wat
Saket, Bangkok. Phone: 26694-7.

TURKEY ... M. Mustafa Cidam, Postbox 214, Beyoglu, Istanbul. (Automotive) Phone: 42.02
UNITED STATES OF AMERICA ... ... ‘Bill’s’ Diesel Service, 1616, Catherine St., Key West, Florida. Phone: Area
Code; 305 296-5537.

ZAMBIA ... Samuel Osborn (Zambia) Ltd., P.O. Box 1496, Kitwe. Phone: 2473. Branch

at Lusaka.
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FOREWORD

HE data contained in this manual is based upon
long experience and has been compiled in an endeavour
to facilitate efficient and durable operation of our reversing
and reversing-reducing gears. The instructions have been
written specifically for the Type 2 reversing gear and Type 3
reducing gear, but additional information has been provided,
which will enable the Manual to be used when servicing the
earlier types of gear units.

To ensure prompt attention to enquiries or orders for spare
parts it is imperative that the serial number of the engine
should be quoted in all communications. The serial number
will be found stamped on the upper surface of the crankcase
adjacent to No. 1 cylinder on the fuel pump side of the
engine.

Page
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8L3B MARINE ENGINE WITH 3UC REVERSING AND REDUCING GEAR
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No. 3 Unit Construction Reversing Gear Type 2

and

Reducing Gear Type 3

INTRODUCTORY NOTES

The No. 3 U.C. reversing and reversing-reducing gear is constructed as a unit with the engine, securing
permanent alignment, extreme rigidity, economy of weight and space and facility of installation.

The mechanical efficiency of the gear is of high order. When driving AHEAD it is not less than 99 9.
When driving ASTERN it is only slightly less, and continuous full power ASTERN can be demonstrated
without distress or excessive temperature rise.

Lubrication of the reverse gear is effected by a self-contained pump system, isolated from the engine. All
parts, including the locomotive type contracting brake used for ASTERN engagement and the ferrous/non-
ferrous multi-plate AHEAD clutch, are continuously supplied by it.

Permanently true alignment of the four ball and roller bearing mounted epicyclic bevel gears is ensured by
a continuous main shaft which is relieved of any displacement due to torque reaction from the astern clutch,
and there is provision for free thermal expansion of case and running gear independent of the engine crankshaft.

The reducing-reversing gear is adequately air cooled for all conditions by a small fan mounted on the output
shaft. It is enclosed in a cast aluminium cowl which directs the cooling air around the thrust bearing, reducing
gear case and the reverse gear case. Air thus circulated is additionally useful for bilge ventilation under the whole
unit.

The design of the ahead and astern clutches incorporates large areas at large effective radii and secures long
life, infrequent adjustment and low operating load. Engagement of clutches is smooth and entirely free from
shock. The standard adjustment of clutch operating load is such that more than twice the torque of the engine
can be transmitted without clutch “slip”.

Ahead and astern propeller thrust is carried by adjustable double taper roller bearings having a design
average useful life in excess of 60,000 hours. They are lubricated continuously from the gear case and protected
by double synthetic rubber sealing rings on the output side.

The design of the reduction gear assembly embodies profile shaved, nitrogen hardened, moderate single
helical tooth form gears, of low unit tooth load carried in high capacity bearings in rigid accurate mountings
and secures extreme durability with inaudible operation. The load carrving capacity of the gears to British
Standards is in excess of double the rated output of the engine.
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LUBRICATING OIL SPECIFICATIONS

Reverse Gear.—The grade of oil used is the same as that recommended for the lubrication of the engine
and for specification details, reference should be made to the appropriate Engine Instruction Book.

Reducing Gear.—It is recommended that an extreme pressure heavy gear oil of mineral base be used, to
the following specifications :—

Viscosit (‘at 100°F. not greater than 3,500 secs.
R “do Ofa No. 1 < at 140°F. not less than 700 secs.
tawood No. [at 200°F. not less than 160 secs.

Specific gravity about .. .. .. 910 at 60°F.
Pour point not above . .. o . 25°F.
Flash point (closed) not below .. . . 450°F.

Periodically, observe by dipstick that the oil remains fluid. Do not mix one make of oil with another.

The output shaft is equipped with an efficient dual seal, nevertheless it is desirable that the level of bilge
water be kept to a minimum at all times.

If there is any indication that water may have entered the gear case, immediately drain and flush out
repeatedly with engine oil until all traces of water have been removed. Run the engine for a period of approxi-
mately half a minute after each filling with flushing oil. Replenish with new heavy gear oil.

OIL-CHANGE PERIODS

Reverse Gear.—Drain and replenish the sump with fresh engine oil at intervals of 2,000 hours working.
See para. 2 and 5.

Reducing Gear.—Drain and replenish the sump with fresh gear oil every four months; under normal
working conditions. See para. 3.

QUANTITY OF LUBRICANT REQUIRED FOR INITIAL FILLING (approx.)

Reverse Gear Reducing Gear
Quantity Gear Ratio Quantity
6 pints
2:1 or
14 pints 3+41 litres
or
7-95 litres % pints
3:1 or
4-26 litres

CAUTION
DO NOT OVERFILL WITH OIL

This will cause overheating and loss of power.



2163/1

6L3B Engine equipped with No. 3UC Reversing and Reversing Reducing Gears. Lower picture shows the Gardner Hydraulic
Remote Control for reverse gear operation with “‘push-pull’’ cable pulley for gear position indicator, whilst above can be
seen the interlocking of engine speed and reverse gear controls.
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SECTION 1.

DESCRIPTION AND MAINTENANCE

Lubrication System.—At the aft end of the hollow main shaft of the reverse gear is mounted a ram pump,
the lower half of which is submerged in the oil sump. This pump delivers oil to the hollow shaft from
whence it is distributed by means of small radial holes to all the bearings and other working parts of the
reverse gear. A small hole is also provided in the cap of the pump and this directs a fine jet of oil onto the
mainshaft aft bearing.

The oil, after lubricating the various parts, drains into the dirt sump and flywheel sump, where it is picked
up by the flywheel and centrifuged into a trough which returns it to the main oil sump. This return oil
flow may be observed through the filling plug orifice. A trough is provided on both sides of the gear case
to cater for clockwise or anti-clockwise rotation of engines.

Caution.—Since the oil pump is not in operation with the gear in the “Neutral” position it is not
advisable to run the engine for prolonged periods without engaging either the “Ahead” or “Astern”
clutches for a short period to ensure lubrication of the working parts.

Sump Filling: Reverse Gear.—Before filling the oil sump for the first time, the three drain plugs must
be removed to ensure that the three sumps are quite empty. (See Fig. 2.)

After replacing the three drain plugs, pour through the filling hole the correct amount of oil required by the
gearbox. It will be noted, on completion, that the oil level is well above the upper mark on the dipstick.
This level will fall after the engine has been run, due to some of the oil being transferred to the dirt sump
and the flywheel sump as explained para. 1.

If sump emptying pipes are fitted in lieu of drain plugs, the sump emptying pump should be connected
to each pipe union in turn and the pump operated until satisfied that all oil has been extracted from each
section of the gearbox.

After draining has been completed the dust covers must be replaced on the pipe unions. (See Fig. 1.)

Sump Filling: Reducing Gear.—Remove the combined oil filler and breather from the top of the gear
case and pour the required amount of oil through the filler orifice until the level reaches between the
MAX. and MIN. marks on the dipstick.

The oil must never be allowed to drop below the MIN. mark. Check regularly before running the engine
when the gear is cold.

First Running of Engine.—When running the engine for the first time, or after prolonged periods of
rest, set the engine speed at about 500 r.p.m. for two or three minutes with the “Ahead” or “Astern”
clutch engaged. This will ensure a full distribution of oil to all the working parts of the reverse gear.
Whilst the engine is still running the oil level will be found to be between the upper and lower marks on the
dipstick.

After this, the engine and gear may be put to work.




REDUCING GEAR CASE
i BREATHER AND FILLER

)
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Fig. 1. Reversing and Reducing Gear Case Qil Filling and Draining Points
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ASTERN CLUTCH LEVER

ASTERN CLUTCH
BRAKE SHOES
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AND ADJUSTING SCREW
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MAIN OIL SUMP
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Fig.2. 3UC Reverse Gear with upper half gear case removed, showing installation of running gear with Ahead and Astern
clutches also inset a matched pair of 3:1 ratio Reducing Gears.
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DESCRIPTION AND MAINTENANCE—continued.

5. Maintaining Oil Level.—With the reverse gear lubricating system, where the flywheel returns the oil
to the main sump, it is not possible to give a definite oil level mark on the dipstick, because the oil level
in the main sump varies according to the R.P.\. of the engine, and to the oil temperature in the gearbox.
There are two Iines on the dipstick, upper and lower, and if the gear case has been filled in accordance
with para. 2, the oil level should be about £ in. below the upper line with the engine running at about
900 r.p.m. and the oil temperature about 90°F. (32°C.).

Minimum Oil Level.—If the oil level falls below the lower mark or minimum level, with the engine
running at 900 r.p.m. as above, oil should be added to the gear case to bring the level up to about half-way
between the level marks.

Excess Oil Level.—If, when running at 900 r.p.m. as above, and due to over filling, the oil-level reading
is more than £ in. above the upper mark on the dipstick, the surplus oil should be drained from the sump.

NOTE.—That it is undesirable to overfill, as the churning of this excess oil absorbs a little power.
Maximum and Minimum Oil Level.—Finally, it may be said, that if the oil at any engine r.p.m. does
not fall below the lower mark on the dipstick, there is sufficient oil in the gearbox. Also if the oil, at any
engine r.p.m. does not rise more than § in. above the upper mark, there is not an excess of oil in the gearbox.

6. Lubricating Oil Pump.—The pump has two rams or plungers, the lower being the pump ram submerged
in the oil, and the upper being the balancing ram, which serves as a pressure relief valve and also feeds oil
to the aft bearing. The ball suction valve is carried at the lower end of the pump body, and the ball delivery
valve is carried in the upper end of the pump ram. Flats are provided on the pump ram so that it can be
held in a vice or spanner when removing the screwed valve seats. A special screwdriver is provided in the
tool kit for this purpose.

With the pump submerged in the oil sump, it is extremely improbable that it will fail. Nevertheless it is
prudent to check its action from time to time by observing the return oil flow through the filler orifice.

7. Removal of Oil Pump.—If the pump should fail, it must be removed from its shaft to find the cause of
failure, and to do this, proceed as follows:—

Place the gear lever in the “Neutral” position and remove the gear case cover. Disconnect the
“Astern’ clutch lever link from the cam plate shaft. Release the setscrew in the cam plate and slide
the cam towards the crank as far as possible to disengage the bow] on the lower shaft. Unlock the nuts
and release the pivot screws on each side of the case. The cam plate and its shaft can then be lifted out.
Next rotate the main shaft until the pump eccentric lies with its maximum throw at T.D.C. Remove
the two cap bolts of the pump, and take off the cap. Just above the gauze strainer will be found a
knurled collar. If this is lifted upwards against the action of the spring and held upwards, the pump
body can be lowered or disengaged from its shaft. VWhen in this position, the pump can be moved
sideways to clear the gear shaft, whilst lifting it from the gear case. When replacing the pump it is of
vital importance that the pump body is replaced on the same side of the main shaft from which it was
withdrawn. 'This will ensure that the oil hole in the cap is facing aft when the cap is reassembled.
Note that the “Aft”’ marking must face to the rear.

NOTE.—When replacing the cam plate shaft on reassembly, make sure that the cam plate bowl
is in place on the lower shaft, before sliding the cam plate into its working position.

8. Dirt and Flywheel Sump.—This dirt sump is provided to trap any dirt particles that may collect from
the wear of the clutch surfaces, etc. It is therefore advisable to drain this, and the flywheel sump, at intervals
of say 1,000 hours, in order to remove any dirt that may have collected therein. The oil removed may be
re-used after filtering. When draining this sump, take note of the oil quantity removed, and afterwards
restore a similar quantity through the filling hole.
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DESCRIPTION AND MAINTENANCE—continued

Ahead Clutch.—This clutch is of the plate type, having alternate sintered bronze and steel plates. Clutches
fitted to 8L.3B engines have nine sintered bronze plates and eight steel plates, whilst clutches fitted to the
6L3B engines and later L3 series engines have seven sintered bronze and six steel plates.

The plates are loaded by four clutch levers, each having an adjusting screw that transmits the pressure by
means of spring plunger assemblies.

To accommodate the extra thickness of the four additional clutch plates on 8L.3B engines, the collar on the
plunger assemblies are shorter than those for the other engines. It is important, therefore, that the correct
type of plunger assembly be fitted in each case otherwise the basic settings for the clutch levers will not be
achieved. See Fig. 8 (Page 32).

Prior to the introduction of sintered bronze plates, L3 series engines were equipped with clutches containing
7 bronze plates and six steel plates ¢ in. thick and incorporated solid clutch pins with helical springs. These
are no longer available and if replacement becomes necessary they can be exchanged as complete sets for
the later 45 in. sintered bronze and steel plates together with the appropriate plunger assemblies which
have a longer collar to compensate for the reduced thickness of the new plates.

Replacement plunger assemblies are also available for use with the } in. thick bronze clutch plates and in
this event, are supplied with a shorter collar to accommodate the extra thickness.

If replacement of the original clutch springs is necessary, it is recommended that they be exchanged as
complete sets and not singly.

The plunger assemblies are adjusted at the Works to a pre-determined loading which ensures that the
pressure applied to the clutch plates is evenly shared by all four clutch levers.

This pre-loading is governed by the quantity and thickness of spring discs and by the special manner in
which they are arranged on assembly. For this reason, the plunger assemblies are obtainable only as
complete units and should not, under any circumstances, be disturbed or dismantled.

In the event of a plunger assembly being inadvertently dismantled, the following procedure must be
adopted when reassembling to ensure that the designed loading is maintained.

The standard spring disc is -032 in. thick and it is necessary before assembling the unit to measure with a
micrometer the thickness of each disc in order to identify the non-standard discs which may have been
incorporated in the original assembly for the purpose of obtaining the desired nip.

Having identified the non-standard spring discs, if any, assemble the discs on the plunger pin in four
opposing groups of five discs each, ensuring that there is not more than one non-standard disc in any one
group. Position the first group of five discs so that the outside edge abuts against the head of the plunger
pin, followed by the second and subsequent groups, each reversed as shown in Fig. 3.

Having assembled the discs as illustrated, fit the

plunger collar and check with a depth gauge

that the end of the plunger pin is -010 in. below SLIDING COLLAR SPRING DISCS PLUNGER PIN

the recess in the collar. This will ensure a
-010 in. nip on the discs with the setscrew fully
tightened.

Finally, when fitting the setscrew, see thatitisa
stud fit in the plunger pin to prevent in-
advertent loosening. Works practice is to
apply a torque load of 50 lb. in. for final
tightening when the setscrew head is within SET SCREW 2186
1 in. of contact with the pin. Fig. 3. Ahead Clutch Plunger Assembly

Adjustment of Ahead Clutch (Refer to Fig. 4).—\love the clutch collar so that the lever rollers rest on
its smaller diameter. Withdraw the adjusting screws until the ends are flush with the inside face of the
levers.

Move the clutch sleeve to bring the rollers into contact with its larger diameter. Turn each screw by hand
until it exerts slight but definite pressure on each plunger assembly and lightly lock in position, taking care
not to disturb the screw when doing so.
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DESCRIPTION AND MAINTENANCE—continued.

Next move the clutch sleeve so that the rollers are again in contact with the smaller diameter. Then holding
each screw in turn, unscrew the lock nut and screw the setscrew a further 1% turns inwards (estimating this
by the screw driver slot) and firmly re-tighten the lock nut, taking care not to turn the screw when doing so.

If this procedure has been carefully followed, the levers will be adjusted equally. Do not adjust more than
the 12 turns and when so adjusted it should require a pull of 95 to 100 Ib. at 2 ft. radius of the operating
hand lever to engage the clutch. The pull can be measured by a spring balance and cord looped round the
hand lever.

When the reversing gear is fitted with a wheel control instead of hand lever proceed as directed above.
When so adjusted it will require a pull of 68 to 72 Ib. af a 5 in. radius of the hole in the operating hand
wheel to engage the clutch. In this instance the load can be measured by looping the cord through the hole
in the hand wheel rim.

CAUTION.—Do not exceed the loads specified above, it is unnecessary and might
cause damage to the mechanism.

¢ = m— -
CAM PLATE SET SCREW ——L > LOCKING CLIP A LOCEIDITG cLip
INDEX LINES\ L] BOLT PROVIDED FOR
ASTERN CLUTCH LEVER 4 ADIUSTING CLUTCH ADJUSTMENT
T NUT ADIUSTING NUTS
BOLT SLOT CAM PLATE F SHOE WASHER
LOCKING CLIP LOCKING CLIP / /f Y -
[ / J l BOLT }
INDEX LINES 5 L W SLOTS B screw
el CAM PLATE INDEX LINES\ /S v ) I )~ SHAFT
SHAFT OR CRANK & LTS
M\ - =en )|
i |__AHEAD CLUTCH /
N SHAFT .
T AL 0 ’-\CONICAL RECESS SHAFT PIVOT
. S / SCREWS CAM PLATE
1B -1 CAM BOWL
CLUTCH SLEEVE = ol M HF— 2 - \\“
A 4 . D/ 8 ]
CLUTCH LEVER A4
ROLLER P PUME CaP
| — ™Y
PLUNGER — © ol cLuTeH
ASSEMBLY A L
R =S | B
k 1 SPRING
- = ~KNURLED COLLAR
™~ GAUZE STRAINER
2187
vy ADIJUSTING SCREW
Fig. 4 Fig. 5
11. Astern Clutch or Brake.—This clutch takes the form of a brake having a pair of cast iron brake shoes lined

with friction fabric. The shoes are anchored and hinged at the bottom of the gearbox and their upper ends
are contracted by means of a right and left hand screw shaft which is held endwise between two adjustable
pivot screws in the upper part of the gearbox.

It will be seen from Fig. 5 that if the two adjusting nuts are set equally no disturbance of alignment of the
rotating gezrcase and mainshaft can take place. For this reason it is very important to adjust the two nuts
so that the brake shoes make equal and simultaneous contact with the drum when contracted.
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DESCRIPTION AND MAINTENANCE—continued.

12. Preliminary Setting of Astern Clutch Brake Shoes.—Put the gear into ‘‘reverse” and remove the
gearcase cover. Slacken the bolts of the two locking clips (see Fig. 5) and unscrew the adjusting nuts clear
of the shoes. Note that one has a right-hand and the other a left-hand thread. Insert the long bolt, provided
in the tool kit, in the slots at the top of the brake shoes and lightly clamp the shoes on to the drum by
tightening the nut and bolt. Turn one adjusting nut until it is in contact with the shoe washer and holding
it in this position tighten the locking collar. Repeat the same operation on the other adjusting nut. With the
two adjusting nuts equally positioned and the brake shoes centralised, final adjustment of the astern clutch
can now be effected.

13. Final Adjustment of Astern Clutch.—Remove the bolt from the slots in the brake shoes and turn the
cam plate until the astern clutch lever is in its highest position (see Fig. 4).
On each locking clip will be found two lines and the distance between these defines the amount of adjust-
ment necessary to load the brake shoes. Make a mark with a scriber on both adjusting nuts to coincide with
the Jower line on each collar. Do this carefully.
Release the nut on one of the locking clips just enough to enable the adjusting nut to be prised round with a
screwdriver. Engage the screwdriver in one of the slots and, using the brake shoe as a fulcrum, lever the
nut round until the scribed mark coincides with the top line on the locking clip. Tighten the locking clip
nut to the correct torque of 500 Ib. in. and repeat the operation on the other adjusting nut.
This completes the astern clutch adjustment

On earlier 3UC gear units, a dot was used in place of the lower line, but the method of obtaining final
adjustment is identical to that described above. Do not exceed the above adjustment.

The operating hand lever should require a pull of 85 to 90 Ib. at 2 ft. radius to engage this clutch, when
the reversing gear is cold.

When the gear is warm (about 110°F.) the above pull will be a little less, owing to the expansion of the
brake shoes, but the clutch or brake will still carry its load.

When the reversing gear is fitted with wheel control proceed as directed in paragraphs 11, 12 and 13.
When so adjusted it should require a pull of 62 to 66 1b. at the 5 in. radius of the hole in the hand wheel
rim to engage the clutch, when the reversing gear is cold.

14. Clutch Mechanism.—The three shafts of this mechanism, i.e. the astern clutch screw shaft, the cam
plate crank or shaft, and the ahead clutch shaft are carried by adjustable pivot screws, see Fig. 5. All
three shafts are made so that they can be located endwise between their bosses on the gear case walls. To
adjust these shaft pivots, proceed as follows:—

Unscrew the lock nuts, apply a little lubricant at the points of contact between pivot screws and shaft;
Molybdenum Disulphide and Tallow is a good lubricant. Then holding the shaft in position with
one hand, tighten one of the screws with the fingers of the other hand sufficiently to push the shaft
end into contact with the inside face of the boss on the opposite side of the gear case.

Again using the fingers only, tighten the other pivot screw. With the shaft thus supported by the
pivot screws adjust both screws to centralise the shaft between the two bosses, tightening with
the fingers only. The shaft will now be a little stiff on its pivots, but the act of locking the nuts will
withdraw the screw pivots a little and thus free the shaft. Hold the pivot screws with a spanner so
that they cannot turn, when locking the nuts.

NOTE.—It is important that these shafts are closely adjusted, and at the same time, are
free on their pivots. If not, the ahead clutch trunnion blocks will continue to rub on the
face of the clutch sleeve after the ahead clutch is engaged.

15. Lever Control Travel.—The travel of the gear operating lever is limited by two adjustable stop screws,
situated in the gear case cover. These abut against the ends of the operating quadrant when the lever is in
the “Ahead” or “Astern’ position. The stop screws are correctly adjusted before leaving the Works and
should not require attention unless the original adjustment is disturbed during internal inspection of the
gear, or in the event of excessive wear taking place after prolonged service.
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DESCRIPTION AND MAINTENANCE—continued.

If, for any reason, the settings have been disturbed the control lever stop screws must be re-adjusted as

follows:—
Slacken the lock nuts and unscrew the two stop screws. Push the gear lever forward to the limit of
its travel; this will now be governed by the cam bowl striking the end of the recess in the cam plate.
Hold the lever in this position and screw in the rear stop screw until it is in contact with the quadrant
and a slight movement is felt at the end of the lever. Turn the screw a further quarter turn and tighten
the locknut, taking care not to turn the screw whilst doing so. Repeat the operation with the gear
lever in the astern position by adjusting the front stop screw in the same manner. The lever control
travel will now be correctly set.

16. Meshing of Internal Operating Quadrant.—It is important that the quadrant on the handlever cross-
shaft be meshed correctly with the pinion on the cam cross-shaft, so that the quadrant abuts against the stops,
situated in the cover, in both “Ahead” and ““Astern’” positions. If the meshing is not correct either the
Ahead or Astern clutch will not be fully engaged, in addition, the stopping of the lever or remote control
mechanism (if fitted), will be transferred to the internal operating mechanism, which is not capable of
withstanding the shock loads.

To ensure correct meshing of the quadrant, set the internal mechanism in the neutral position, with the line
through the conical recess on the cam plate coinciding with the line on the top face of the casing. Before
placing the cover in position, set the hand lever so that the line on the lever socket coincides with the line
on the extended boss of the cover.

Check the meshing by noting that these latter lines are coinciding exactly when the Neutral locating plunger
is fully engaged.

17. Remote Control (if fitted).—If a remote control of local or proprietary manufacture is installed for reverse
gear operation, it is essential that a sufficient amount of travel be provided on the remote control lever to
ensure full and complete engagement of both Ahead and Astern clutches.

Incomplete or partial engagement of these clutches will generate heat and induce rapid wear of the friction
surfaces which is both undesirable and detrimental to the working parts of the gear.

It is strongly recommended therefore, that in the event of this type of control being fitted, the linkage or
mechanism be so arranged that full movement of the internal operating quadrant is assured between its
fore and aft stops in the gear case cover, and provision be made to incorporate adjustable stops for the
remote control lever in order to avoid overloading the control linkage, with possible damage to the gear
mechanism.

When adjusting the remote control linkage or mechanism it is essential that, with the remote control lever
in the “Neutral”’ position, the datum line on the reversing gear cover coincides with that on the operating
lever socket (refer to para. 16). With the linkage adjusted accordingly, the fore and aft stop screws for the
remote control lever can then be adjusted to synchronise with those in the gear case cover.

It is advisable to periodically inspect the remote control linkage or mechanism for any lost motion which
may arise due to wear of the working parts and which, if allowed to become excessive, would result in
incomplete engagement of the clutches.

18. Reducing Gears.—These gears are matched in pairs and carry a number inside a blue circle. These
numbers, which appear on both the large and small gear, lie at the same side. Works practice is to assemble
the gears with the numbers facing aft.

Renewal of gears can only be effected in pairs. Under no circumstances must a new gear
be matched with a worn one.

19. Reducing Gear Seals and Glands.—The aft thrust bearing housing of the reducing gear embodies duplex
synthetic rubber seals to prevent rapid entry of bilge water in an emergency.
These seals are self-adjusting and do not require grease cup lubrication. Use oil-can occasionally on the aft
seal.
It is important that the surface finish of the metal parts which operate within any of the synthetic rubber
seals must be of the highest quality and free from any bruises, scratches or imperfections.
Earlier L3 type reducing gears were provided with a packed gland to prevent entry of water.
With this type of seal, the gland nuts should be followed up regularly but not tightened sufficiently to
generate heat. Use gland grease cup daily, applying a water insoluble mineral base grease.
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DESCRIPTION AND MAINTENANCE—continued.

Dismantling of Reverse Gear.—Should this be required at any time, the main shaft and rotating gear
assembly can be withdrawn by removal of the following:—

1. Cooling Fan and cowling
Vh .
2. Reduction gear and case }“ en fitted

If subsequent dismantling of the complete running gear is anticipated, it is advisable at this stage
to slacken the driving pinion retaining nut, using the engine as a brake by engaging the ahead
clutch.

Caution.—When dismantling the Direct Drive Reverse Gear, the propeller shaft coupling must
be withdrawn by inserting three £ in. B.S.F. draw-bolts in the holes provided in the boss of the
coupling after first removing the three blanking screws. Withdrawal of this coupling by any other
method or by imposing a load on the flange is not recommended and may result in distortion of
the flange face.

When assembling the coupling on a Direct Drive Reverse Gear ensure that the three blanking
screws are replaced and firmly tightened in the coupling boss in order to prevent oil leakage from
the reverse gear aft bearing.

Ahead and astern clutch operating gear (cross-shafts, etc.).

All nuts and upper three bolts from main ball bearing housing at aft end.

Upper half reverse gear case.

Astern brake shoes.

Nuts and bushes from main drive spider lugs.

I R

Lubricating oil pump. See para. 7.

(MAINSHAFT ASSEMBLY MUST NOW BE PUSHED AFT ABOUT 1 in.)
9. The six nuts which hold spigot sleeve to flywheel.

These nuts can be seen between the aft face of the flywheel and the main spider. The spigot
sleeve should now be levered aft out of engagement with the flywheel. For this purpose the
outer diameter of the spigot sleeve is provided with relief to receive a large screwdriver or
equivalent tool.

Before the mainshaft has been pushed aft sufficiently to withdraw the aft bearing bush from
its housing and the forward end spigot sleeve from engagement with the flywheel, the shaft
and running gear assembly must be chocked or slung to take its weight, otherwise damage
would occur when it loses its register at either end.

When drawing the running gear away from the engine it will be found necessary to slightly
lift the aft end of the shaft so that the clutch case passes the forward wall of the oil sump.

It is to be noted that the large diameter internally screwed collar fitted to the mainshaft immediately
forward of and in contact with the aft ball bearing should, if removed for any purpose, be refitted
in its precise original position. For the older type collar, this can be determined by the pointed
setscrew countersinks. On later type collars of the split type, the collar must be set to its original
position by measuring its distance from the oil pump eccentric before dismantling. Alternatively,
if this measurement has not been taken, it must be positioned so that its aft face is 23§ in. from the
forward face of the driving spider lugs.

Alignment with Tail Shaft.—It is of the utmost importance that the reverse gear or reduction gear is
maintained in perfect alignment with the tail shaft. Malalignment may cause failure of shafts, couplings,
bearings, gears, etc. Inspect frequently after a new installation has been carried out, until the craft has
“settled,” and when fully seasoned, inspect at regular intervals. The alignment of gear unit and tail shaft is
effected by shimming between the engine ‘gear unit feet and the engine bearers. The quantity and sizes of
shims supplied for each engine and gear unit is as follows:—
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DESCRIPTION AND MAINTENANCE—continued

. . . D . Total number of shims supplied
. . Dimensions of shims rawing per engine
Location of shims No. and reverse gear unit
Size Thickness 613B 8138
ENGINE
Fore and Aft -003” J 7247 16 16
Supporting Feet 94" X 2% 007" J17248 12 12
61L.3B and 8L.3B 032”7 ] 7249 8 8
ENGINE
Centre :003” J 7244 - 8
Supporting Feet 8” x 2% 007" J 7245 - 6
8L.3B only -032” J 7246 - 4
REVERSE GEAR -003” J 7250 8 8
Supporting Feet B x 23 007" J 7251 6 6
032”7 J7252 4 4

22. Table of Alignment Shims.—T'o obtain alignment within -003 in. and to obtain a total thickness of shims
between -003 in. and 4 in. with steps not greater than -003 in., it is necessary to have available, shims of the
thickness and quantity quoted below for each individual foot on the Engine/Reverse Gear Unit.

4 off shims -003” thick
3 3 b2 ‘007” R
2., ., 0327

With the above shims it is possible by selection to make up the aggregate thicknesses given in the table
overleaf,
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TABLE OF ALIGNMENT SHIMS

Section 1
L5

Quantity of shims to be used Quantity of shims to be used
Total thickness Total thickness
of shims -003” 0077 0327 of shims -003” -007” 0327

-003” 1 - - 035”7 1 - 1
-006” 2 - - -038” 2 - 1
0077 - 1 - 039~ - 1 1
-009” 3 - - 041" 3 - 1
-010” 1 1 - 0427 1 1 1
0127 4 - - 044" 4 - 1
013" 2 1 - 045" 2 1 1
014”7 - 2 - -046” - 2 1
-016” 3 1 - 048" 3 1 1
0177 1 2 - -049” 1 2 1
-019” 4 1 - 0517 4 1 1
020" 2 2 - 052" 2 2 1
-021” - 3 - 053" - 3 1
023 3 2 - 055" 3 2 1
-024” 1 3 - 056" 1 3 1
026" 4 2 - -058” 4 2 1
0277 2 3 - 059 2 3 1
-030” 3 3 - 062" 3 3 1
032" - - 1 064" - - 2
033”7 4 3 -
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1. Mainshaft end plug 10. Mainshaft aft bearing
2. Mainshaft front bearing 11. Secondary shaft front bearing
3. Spigot sleeve 12. Locking plate
4. Driving spider 13. Thrust washer
5. Driving bevel 14. Ball bearing
6. Planet bevel 15. Roller bearing
7. Driven bevel 16. Roller bearing outer race
8. Lubricating oil pump 17. Planet bevel
9. Locating collar 18. Gear casing
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Clutch sleeve

Mainshaft aft bearing
Synthetic rubber oil seal
Flanged distance collar
Driving gear

Distance collar

Driving gear end bearing
Retaining nut

End plug

Fig. 7

10.
11.
12.
13.
14.
15.
16.
17.
18.

Retaining nut

Half coupling

Duplex oil seals

Thrust bearings

Driven gear

Ahead clutch lever

Ahead clutch lever adjusting screw
Clutch lever balance weight

Gear case cover

Page 29
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SECTION 2.
ASSEMBLY AND INSTALLATION

The following assembly instructions are based on normal Works procedure and the clearance figures
quoted are those specified for new gears. After the gear has been in service these clearances may be found to
be slightly greater due to initial “bedding-in’’ and providing the gear teeth do not reveal signs of excessive
wear or fretting, such slight increases are acceptable.

If, however, the above defects are apparent, or if noise is generated through maladjustment or malalignment,
both driving and driven gears must be replaced and the source of trouble rectified.

When re-assembling existing parts ensure that they are replaced in precisely the positions they occupied
before dismantling so that continuity of contact between matching parts is maintained.

It is important that correct torque loadings are applied when tightening certain nuts, whether slotted or
current plain type, and these are specified in the table below.

Split pins formerly used with the slotted nuts may be omitted in these applications as any additional
locking device is unnecessary on a correctly tightened nut.

NUT TIGHTENING TORQUES

No. 3UC Reversing Gear Nut Tightening Torques

Description Size "Torque

P Ib. in

Planet Bevel Bearing Bolts 11” BSF 3,000
Bevel Gear Case Cover Bolts 3" BSF 600
Mainshaft Locating Collar Bolt 31" BSF 1,200
Spigot Sleeve Flywheel Studs 1" BSF 550
Driving Spider Coupling Bolts §” BSF 1,400

23. Assembling the Bevel Gears.—Before assembling the running gear it should be noted that both the
driving bevel and the four planet bevels have a number stamped on the end of one of their teeth. This
figure will be between -002 in. and -008 in. and represents the backlash obtained when that particular gear
is meshed with a master gear. Works practice is to select a set of gears which will give a total backlash of
-006 in. when assembled in the gear case; this total being the sum of the two figures on the driving bevel
and planet bevel.

Having noted this figure, fit the ball bearing into its housing in the bevel gear case. This bearing is a light
driving fit, both into its housing and onto the driving spider. Fit the feather key into the driving bevel and
by entering the driving spider from the outside of the case and the driving bevel from the inside, the two can
be drawn together, Screw on the retaining nut and tighten firmly with a hammer. With a suitable size drill
transfer the setscrew hole in the retaining nut into the driving spider and insert the 1 B.A. setscrew, finally
locking the setscrew by lightly punching metal from the nut into the screwdriver slot.

To facilitate assembly of the planet bevels and check backlash, the gear case should now be placed with its
open end uppermost on a suitable stand, to permit free rotation of spider and bevel gear.

Fit the two bearings into the planet bevels ensuring that the roller race is inserted first and the ball race last;
this is important.

Insert the planet bevel bolts into the case from outside and place the distance washers over the bolts,
followed by the planet bevels. Tighten the nuts and check that the backlash agrees with the sum of the figures
stamped on the driving and planet gears. This clearance should be checked at various positions around the
driving bevel. Having ascertained that the backlash is within the limits specified, i.e. -006 in. + -002 in.
tighten the nuts of the planet bevel bolts to the correct torque of 3,000 lb. in. then proceed to set the back-
lash between the planet bevels and the driven bevel. This backlash must agree with the sum of the two
figures on the driven bevel and planet bevels, but it need not necessarily correspond to the backlash between
the driving bevel and planet bevels. The amount of backlash is determined by the length of the thrust
collar interposed between the driving and driven bevels.

When fitting a new set of gears the length of thrust collar required to maintain correct backlash must first be
ascertained. To do this, place an undersize collar on a distance piece of known length centrally on top of the
driving bevel, add paper washers of known thickness to the top of the collar or distance piece and pack up
the driven bevel until the appropriate backlash is obtained.
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When assembling an existing set of gears it is a simple matter to check the backlash by using the existing
collar. If the backlash is below the figure required a replacement collar, machined to correct length, must
be fitted.

24. Checking End-Float of Reversing Gear Main Shaft.—Having obtained the desired backlash in the
bevel gears it is necessary to check the end-float of the main shaft in the bevel gear case. This is governed
by the length of the boss on the driven bevel which is machined to give an end-float of -004 in. to -006 in.
To check this end-float proceed as follows:—

With the driven bevel resting on the paper shims and undersize thrust collar, as described in para. 23,
place a distance piece on the boss of the driven bevel of identical thickness to the ball race which fits in
the gear case cover, but slightly undersize in diameter to allow free entry into the bearing housing.
Place the gear case cover in position over the distance piece and measure the gap clearance between
the cover flange and gear case rim. Increase this gap by raising the cover say a further ‘012 in. and
insert four sets of feeler gauges of suitable thickness diametrically opposite one another between cover
and case. Tighten down the cover on to the feeler gauges by inserting four bolts through the holes
adjacent to the gauges and measure the clearance that remains between the distance piece and cover at
the mainshaft aperture. It should be noted, when all 12 bolts are tightened to the correct torque of
600 Ib. in. the centre of the cover will be depressed a further ‘003 in. This fact must be allowed for
when calculating the adjustment necessary to obtain corvect end-float.

Having ascertained the clearance between distance piece and cover, subtract this figure from the gap
clearance between cover and case. To the resulting figure add ‘004 in. for end-float, plus ‘003 in for
final tightening of cover, and the sum of this will be the total amount that is required to be removed
from the boss of the driven bevel in order to obtain the correct end-float on final assembly.

When re-assembling an existing set of gears, together with the existing collar, it will be found un-
necessary to insert feeler gauges between the cover and the gear case rim since a clearance will already
exist between the distance piece and the cover with the latter bolted in position. A direct reading,
therefore, may be taken at this point to determine the amount of end-float present. Account must
be taken of the ‘003 in. allowance for final tightening when measuring this clearance.

25. Assembling the Running Gear and Ahead Clutch.—Having checked the backlash of the bevel gears

and the end-float of the main shaft in the bevel gear case, the running gear can be assembled as follows:—
Bolt the clutch plate hub to the driven bevel, press the ball race onto the mainshaft against the shoulder
and fit the feather key for the driven bevel. The driven bevel and hub assembly can now be pressed
onto the shaft. This should require a load of approximately 8-12 tons. Place the thrust collar on the
face of the driving bevel and lower the end of the mainshaft, complete with driven bevel, through the
thrust collar and driving bevel until the gears are in mesh.
It is advisable at this stage to re-check the backlash, finally lubricating all the gears and bearings
liberally with engine oil.

The clutch plates may now be assembled. The lower or first plate is of steel and has six radial grooves

machined on one face and a bevel on its inner circumference. These grooves must face upwards or away

from the bevel gears and lie against the friction plates when assembled.

The thinner sintered bronze and steel plates are then assembled alternately over the hub; each plate

surface being lightly oiled as it is assembled. Clutches fitted with bronze plates containing £ in. offset holes

must be assembled so that the offset holes in each consecutive plate are positioned 180° to each other

throughout the assembly, i.e. the hole positioned nearest to the perimeter of the plate must be placed

diametrically opposite its previously assembled counterpart.

NOTE.—On clutches fitted to L3-type engines and early L3B engines the thick steel plate was not
machined with radial grooves. When assembling this tvpe of plate in the casing the bevel edge must
face upwards or away from the bevel gears.
Fit the bevel gear case cover and ensure that the numbers stamped on cover and case coincide. Fit the
12 bolts and tighten down evenly to correct torque of 600 Ib. in. Slide the clutch sleeve over the shaft.
With the clutch sleeve pulled back to the “Ahead” position, there must be a minimum clearance of 025
in. between the operating diameter of the sleeve and the clutch lever rollers, see Fig. 8. Fit the spring
plunger assemblies before making this check. If the clearance is below -025 in., a small amount of metal
may be removed from the abutment face of the levers until the desired clearance is obtained.
Similarly, with the clutch sleeve in the “Neutral” position there must be a minimum of 025 in. clearance
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Fig. 8. Basic nominal settings for ‘‘Ahead’’ clutch lever rollers

between the rollers and the smaller diameter of the sleeve; if this is not obtained it is recommended that a
replacement lever be fitted.

Final assembly of the clutch levers, balance weights, retaining springs and locking screws can now be carried
out, completing the assembly by locking the spring retaining screws with locking wire.

26. Completing the Mainshaft Assembly.—When fitting a replacement mainshaft or a new flywheel-end
ball bearing (Item 2, Fig. 6) check before assembly that the inner race of the bearing is a correct fit on the
mainshaft.
1t is imperative that interference between these two components is no greater than a tight skding ov push fit.
Any excessive tightness must be relieved by careful lapping of the shaft end with a fine abrasive until the
desired fit is obtained.

Fit the lubricating pump eccentric on the mainshaft and lock in position with setscrew. Check that the
lubricating oil hole in the eccentric coincides with the oil hole in the shaft; this is vitally important.
Screw the locating collar (Item 9 Fig. 6) on to the mainshaft and position so that its aft face is 233 in. from
the forward face of the driving spider lugs. This will ensure a clearance of § in. between the driving spider
and the aft face of the flywheel on final installation in the reverse gear case. This clearance is necessary to
allow for linear expansion of the running gear.

With the locating collar correctly positioned, tighten the clamping screw to a torque load of 1,200 1b. in.
It should be noted that this entails considerably more pressure than would normally be applied to a spanner
of this hexagon size ($ in.).

On earlier L3 type reverse gears the position of the locating collar is determined by a pointed setscrew
and countersunk hole in the shaft.

If, for any reason, the blanking plugs at either end of the mainshaft have been removed, care must be
taken to ensure an oil tight seal when the plugs are replaced. Examine the shoulders for signs of damage
and remove any particles of dirt which might impair their seating: a leaking plug, item 9 Fig. 7, can cause
dilution of the gear oil with engine oil by transfer of oil from the main shaft pump system.

Fit the ball race into the spigot sleeve and slide the sleeve over the forward end of the mainshaft at the
spider end until it just enters the driving gear assembly, but do not push fully home. It is advisable to leave
the sleeve in this position to facilitate fitting the nuts to the retaining studs on the flywheel when the unit is
finally installed in the reversing gear case.

27. Assembling the Mainshaft Aft Bearing.—The type of aft bearing to be fitted to the mainshaft depends
upon whether the final drive is direct through the propeller shaft or through a reducing gear.
With direct drive installations, the aft bearing assembly on the mainshaft takes the thrust of the propeller
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and comprises adjustable double taper roller bearings and a single synthetic rubber seal. The end-float of
-002 in. to -004 in. in this bearing must be checked before the running gear and mainshaft is installed in the
gear casing. For detailed instructions, reference should be made to para. 36.

When a reducing gear is employed, however, the aft bearing on the mainshaft comprises a single large
diameter ball race which is housed in the bearing bush. There must be a nip of -0015 in. to -002 in. on the
outer race of this bearing when the end plate is bolted to the bearing bush. The correct nip being obtained
by machining the appropriate amount off either the spigot or the flange of the end plate, depending upon
the gap being greater or smaller than the specified amount.

It is important to ensure that the oil drain groove in the end plate and the oil hole in the bearing bush are in
alignment when assembled. To facilitate this, zero marks are stamped on the flanges of both end plate and
bush and these must coincide at the top when the complete unit is finally bolted to the reverse gear case.
Having checked that the correct amount of nip is present, fit the sealing ring into its housing in the end
plate with its open side towards the ball race. Slide the end plate onto the flanged distance collar and fit
the distance collar into the ball race. Ensure that the fit is not too tight, since excessive tightness will cause
shrinkage of the collar bore and thus prevent its assembly on the mainshaft.

Finally slide the complete bearing and bush assembly onto the mainshaft until the inner race of the ball
bearing is hard against the mainshaft locating collar. This completes the assembling of the running gear
and it will now be ready for installation in the reverse gear case.

Assembling the Lower Half Gear Case.—The lower half gear case is located by the spigot on the end
plate and by two special bolts which are a light driving fit in their holes. Each bolt is located in the second
hole from the top on either side of the gear case and, when fitted, ensure that the supporting feet on the
gear case are in alignment with the feet on the crankcase.

To fit the lower half gear case, apply jointing compound to the flange faces, lift the gear case into position
on the end plate and insert the top bolts, one each side.

These should be just nipped to hold the case against the end plate. Lever upwards on the underside of the
case until it is fully home against the spigot. The locating bolt holes should now be aligned. Insert the
locating bolts and tighten firmly. Fit the remaining bolts and tighten in pairs, one each side of the case from
top to bottom, to ensure alignment is maintained. Finally place a jack or other firm packing under the
aft end of the gear case to prevent sag and relieve it from stress until the top half of the case is fitted.
After completing this operation, it may be noted that although the gear case feet are in alignment with the
crankcase feet, they are not on the same horizontal plane. To remedy this difference in height, steel packings
of correct thickness must be pegged to the undersurface of the gear case feet to bring all feet on to the
same level.

BEVEL GEAR
CASE

BRAKE SHOE

REVERSE
GEAR CASE

HINGE PIN g A N\ ,006” CLEARANCE
LOCATING PIN @ STUD FLANGE 2184

Fig. 9. Brake Shoe Hinge Block and Stud Assembly
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29. Fitting the Hinge Block Stud.—When the Astern clutch brake shoes around the bevel gear case are
released, a drop of -006 in. is required to ensure that the heels of the friction linings are clear of the revolving
gear case, see Fig. 9.

To check this clearance, fit the hinge block stud in the base of the gear case, ensuring that there are no burrs
or particles of dirt under the stud flange, and tighten the nut. Fit the hinge block over the stud and note
that this is stamped “TOP” to prevent incorrect assembly., Lift the running gear and mainshaft into
position in the gear case. Place the brake shoes in position and couple to the hinge block, using the hinge
pins. Clamp the shoes round the bevel gear case by inserting the long bolt (supplied with the tool kit) in
the slots at the upper end of each shoe.
With the shoes firmly clamped in this manner, measure the clearance with feeler gauges between the hinge
block and the flange of the hinge block stud. If the clearance is Jess than <006 in. an appropriate amount of
metal must be machined from the top surface of the stud flange to obtain the correct clearance. Conversely,
if the clearance is excessive, shims must be inserted between the flange and the casing to pack up the stud
and thus reduce the clearance.
NOTE.—New studs are supplied with an oversize flange thickness and if a new stud is required,
proceed by first checking the clearance with the old damaged or worn stud in position. Then by
measuring the thickness of its flange and checking the clearance, the amount of metal to be removed
from the new stud can be quickly established.
Having checked the clearance and adjusted the hinge block stud accordingly, fit the steady peg, re-tighten
the nut and lock with a new tab washer.

30. Installation of Running Gear.—Before lifting the running gear into position check that the flywheel-end
ball bearing is a correct fit on the shaft-end (see para. 26). Place the ball race retaining ring in its recess
in the flywheel, and as mentioned previously, see that the spigot sleeve is not pushed fully home in the
driving bevel.

Lift the running gear into position and guide the spigot sleeve over the studs, push the complete assembly
forward just enough to allow the driving spider to engage with the studs on the flywheel and the aft bearing
bush to rest on the extreme edge of its housing. Fit the nuts on the spigot sleeve studs and tighten to the
correct torque of 550 1b. in. The running gear assembly can now be pushed fully forward. Fit the steel
bushes over the driving spider studs and tighten the nuts to correct torque of 1,400 1b. in. Check that the
4 in. clearance has been maintained between the flywheel and spider lugs, and test to see that the running
gear rotates freely.
NOTE.—On earlier type gears the spider and spigot sleeve were matched to the flywheel studs and
were not interchangeable with other units. When assembling these units, it is important to check that
all the numbers stamped on the flywheel, spigot sleeve and driving spider coincide with one another
and that the numbers on the steel bushes correspond with the numbers on the lugs of the driving spider.
Fit the lubricating oil pump as described in para. 7. Assemble the brake shoes on the hinge block and fit
the astern clutch screw shaft, complete with astern clutch lever and springs, onto the brake shoes. Place
the two spherical thrust washers on the screwed shaft, one each side, followed by the left and right hand
adjusting nuts and locking collars. Place the long bolt across the slots provided at the ends of the brake
shoes, using the slots furthest from the flywheel, and clamp the shoes lightly to the bevel gear case.
At the aft end of the mainshaft, check that the zero stamps on the end plate and aft bearing bush are at the
top. The assembly is now ready to receive the upper half gear case.

31. Assembling the Upper Half Gear Case.—Before lowering the upper half gear case into position, ensure
that the pivot screws for the astern clutch cross-shaft are fully withdrawn. Apply jointing compound to the
faces of the forward and lower flanges and lower into position. Fit the two bottom bolts one each side at
the end plate end, and nip these sufficiently to pull the gear case against the end plate, but do not tighten.
Next, fit two bolts, one each side through the flange of the upper and lower half cases at the forward end
and tighten up firmly. Fit the remaining bolts around the end-plate and flanged joints and tighten in pairs,
alternating from one side of the case to the other, to ensure a good joint all round.

Bolt up the aft bearing bush and end plate and again ensure that the “‘zero” stamp is at the top. Centralise
the Astern Clutch screw shaft between the bosses on each side of the gear case and adjust the pivot screws
as described in para. 14.
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Fig. 10. Rotation of Cam Plate engaging ‘‘Ahead’’ and ‘‘Astern’’ clutches

32. Setting the Ahead Clutch Crank.—Refer to Fig. 9.
With the clutch sleeve in the neutral position a clearance of -025 in. must be obtained between the clutch
lever rollers and the shoulder of the operating sleeve. This safeguards against the possibility of the ahead
clutch being partially engaged when the gear is set in Neutral, see Fig. 8. At the same time it is essential
that the rollers on the clutch Jevers have a sufficient run on the operating diameter of the sleeve.
Both these conditions are governed by the setting of the eccentric pin which is a tight driving fit in the
ahead clutch crank, see Fig. 10.

To check the clearance and ascertain the amount of travel of the roller on the operating diameter of the
sleeve, fit the trunnion blocks in the crank of the lower shaft and place the bowl on the eccentric pin.
Assemble the crank in position, adjusting the pivot screws as described in para. 14. Next, fit the Astern
clutch crank, or upper shaft. To do this, slacken the setscrew in the cam plate and push the cam plate
along the shaft against the crank. Centralise the crank between the two bosses in the casing and adjust the
pivot screws. Slide the cam plate along the shaft to engage the bowl in the cam recess, and finally, tighten
the cam plate setscrew.

On the joint face of the upper casing, which receives the gear case cover, will be found a scribed line. Also,
on the periphery of the cam plate will be found a line scribed across the conical recess which receives the
spring loaded plunger. With these two marks in alignment the clutch sleeve will be in the Neutral position
Check the 025 in. clearance between the clutch lever rollers and the shoulder of the clutch sleeve. Rotate
the crank and cam plate until the bowl is at the “AHEAD” end of the cam and check the position of the
clutch lever roller on the operating diameter of the clutch sleeve.

By removing and rotating the eccentric pin in the Astern clutch crank it is possible to obtain the best position
for these two conditions.

With the eccentric pin adjusted to the correct position, reassemble the two cranked shafts and adjust the
pivot screws of the upper shaft, so that the Astern clutch link swings freely between the fork ends. Finally
connect the clutch link by fitting the link pin and split pins.
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The adjustment of the “Ahead” and “Astern” clutches can now be carried out. This procedure is fully
described in paras. 10, 12 and 13.

Fit the gear case cover and control lever and ensure that the quadrant teeth are correctly meshed as described
in para. 16. If, during overhaul, the eccentric pin carrying the cam bowl has been disturbed, check the
lever control travel and adjust the stop screws as described in para. 15.

Finally, if the gear installed is for direct drive, the coupling can be pressed on the end of the main shaft.
This will require a load of 1 - 2 tons and a drive of about -0005 in. on the feather key to obtain the correct
fit. Screw home the locknut and tighten firmly; lock by clamping the split halves together with the
setscrew.

Check, with a dial indicator, that the aft face of the half coupling is running true (see Fig. 16).

33. Preparation for Reducing Gear Assembly.—When a reducing gear is to be installed, the mainshaft or
the reversing gear must first be checked to ensure that it runs in true alignment and is square to the aft face
of the reverse gear casing. To do this proceed as follows:—

Fit the feather key to the shaft and remove the end plug, if fitted. Next, fit the jacking tool in position
and press the driving pinion onto the shaft with the engraved number in the blue circle facing aft.
A load of 5 - 8 tons will be required to press the pinion onto the shaft,

Fit the distance collar on the shaft with its radial grooves facing aft, making sure that the internal oi:
seal ring is in good condition and correctly bedded in its annular groove, before doing so. Fit the end
roller bearing (or ball race in the case of earlier L3 type gears), and tighten up the retaining nut firml
with a long spanner. Do not tighten the locking setscrew at this stage, since this screw will be required
later to retain the locking plate for the fan spindle.

Place the outer race of the roller bearing over the rollers and mount the Dial Indicator support on the
aft face of the reverse gear case, positioning the indicator so that the button rests on the periphery o
the outer race as shown in Fig. 11. Rotate the shaft and check that it runs perfectly true.

Next mount the D.I. on a suitable rigid bracket attached to the end of the mainshaft as shown in Fig. 12
and take readings on the machined surface of the reverse gear casing by rotating the shaft and bracke:.
A tolerance of not more than -002 in. is permissible on this aft face. This completes the initial checks
prior to fitting the reducing gear.

Fig. 11. Checking Mainshaft Alignment Fig. 12. Checking Rear Face of Reverse Gear Czse



Section 2 G%

3UC .o
vzpsy 0>

ASSEMBLY AND INSTALLATION-—continued.

34. Assembling the Reducing Gear Case.—Before fitting the reducing gear case to the reverse gear case, the

35.

36.

outer race of the secondary shaft front bearing must be lightly tapped into its housing in the reducing gear
case, with the makers’ markings facing aft, followed by the spring circlip. Apply jointing compound to the
forward face of the casing and position the casing on the end of the reverse gear case so that the locating peg
holes are in alignment. Fit the locating pegs and tighten the stud nuts. With 3:1 ratio reducing gears it is
important that the two bolts attaching the casing to the strengthening webs of the reverse gear case, form
an oil-tight seal. Ensure therefore, before fitting, that the abutment surface of these bolt heads are in good
condition, apply jointing compound to the shank and head and insert each bolt from the inside of the
reducing gear case. Tighten by turning the nut only,
whilst holding the head firmly with a spanner.

Having fitted the casing and tightened
up all nuts, check the rear cover joint
face for squareness to the mainshaft with
a D.I. as shown in Fig. 13. This may
have a tolerance of not more than -002 in.

Assembling the Reducing Gear Case Cover.—The driven
gear is pressed onto its shaft at approximately 8 - 12 tons load,
with engraved number in the blue circle facing aft. To maintain
alignment of the feather key with the keyway in the driven gear
during this process, it is advisable to fit a dummy key in the first
keyway which will then act as a guide for the driven gear as it is
pressed into position against the shoulder on the shaft. Fit the
inner section of the forward roller race onto the smaller diameter O :
of the secondary shaft, with the makers’ markings towards the Fig. 13. Checking Rear Face of
driven gear, and secure in position with the locating plate, locking Reducing Gear Case
plate and four setscrews.

Press the outer race of the mainshaft rear bearing into the upper housing in the gear case cover, with makers’
markings facing aft in assembled position, and fit the oil thrower and retaining plate to the inside of the
cover, locking the heads of the two setscrews by bending over the ends of the retaining plate.

Press the outer race of the front taper roller bearing into its housing in the gear case cover, with its smaller
diameter facing the engine in the assembled position, then press the outer race of the rear taper roller bearing
into the bearing end plate with its smaller diameter facing aft.

Checking End-Float in Thrust Bearing.—It is imperative that the correct amount of end-float is main-
tained in the taper roller thrust bearings and it is therefore essential that the following instructions be
carefully followed when assembling these components.

With direct drive installations the method of adjusting the end-float of the thrust bearings is similar in all
respects except that the bearing bush in the reverse gear case takes the place of the end cover in the reducing
gear case.

The permissible end-float in these bearings is ‘002 in, to -004 in. and is governed by the quantity and
thickness of shims interposed between the end cover and the flange of the end plate.

These shims are available in -002 in., ‘005 in. and ‘008 in. thickness and, when the unit is assembled, the
amount of shimming required is normally between -030 in. and -040 in.

In order to check and adjust the end-float it is necessary to first obtain a dummy coupling or suitable
distance sleeve which can be placed on the shaft under the retaining nut when tightening the assembly
together, thus avoiding the necessity of pressing the half-coupling on and off the shaft whilst adjusting
the end-float. :
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To assemble the gear and shaft in the end cover, proceed by first fitting the forward taper roller bearing
into its outer race in the cover and placing the aft roller race centrally on top. Next place the shims in
position over the studs to a total thickness of approximately 037 in.
It is desirable, during this initial assembly, to fit a sufficient number of shims so that an end-float in excess
of the specified amount is obtained. It will then be a simple matter to determine the shim thickness which
is to be removed in order to provide the correct end-float.
With the estimated amount of shims in position, fit the end plate (complete with outer race but without the
oil seals) in position and tighten all six nuts evenly and firmly. Check with the fingers that the roller races
are free to rotate. If not, further shims must be added until freedom of rotation is attained then add one
further -005 in. shim to ensure there is a margin of end-float.
Next press the end cover and end plate assembly onto the driven gear shaft, using a tubular distance piece
against the inner race of the aft bearing. The distance piece must be Jong enough to receive the shaft end
as the cover assembly is pressed fully home. A load of approximately 2% tons will be required.
Complete the assembly by fitting the dummy coupling or distance sleeve, previously mentioned, and tighten
up the retaining nut firmly to ensure that the assembled components on the shaft are tlghtly locked
together.
To check the end-float a suitable rigid stand must be improvised to which the end cover can be bolted with
the shaft in a vertical position and the coupling end uppermost. With the assembly in this position, a simple
form of leverage can be devised which will raise and Jower the shaft in relation to the end cover.
Normal practice at the Works is to use a special rig for this purpose, see Fig. 14, to which the lever arm is
hinged in such a manner that weights may be added to one end of the lever in order to counteract the weight
of the driven gear and shaft, etc., at the other end. 'The fulcrum of the lever is designed to providea 3:1
ratio at the lifting end. Thus by adding weights of
88 Ib. for 3:1 ratio gears and 57 Ib. for 2:1 ratio
gears to the operating end of the lever, the reducing
gear shaft can be lifted to the limit of end-float in the
thrust bearing.
By mounting a dial indicator so that it is positioned
over the end of the shaft, the end-float can be
ascertained as the shaft is raised and lowered, as
shown in Fig. 14.
NOTE.—The reading must be taken with the
button of the D.I. on the centre line of the shaft
and not on the face of the coupling. This can be
done by inserting a setscrew into the end of the
shaft.

Fig. 14. Checking End-Float in Thrust Bearings
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Having established the end-float, support the shaft, withdraw the dummy coupling and the end-plate, and
adjust the thickness of shims as necessary; applying a thin coating of liquid jointing compound on each
face of the shims upon reassembly.

Final assembly may now be carried out. Fit the oil seals in the end plate back to back and fill the space
between with heavy grease, scraping away the surplus grease to a depth of 75 in. below the internal diameter
of the seals to allow for increase in this diameter when the coupling is entered. Fit the end plate to the gear
case cover and the feather key to the shaft. Press the coupling into position and tighten up the retaining
nut, locking with the setscrew and tab washer.

NOTE.—It is important to ensure that the surface finish of the metal parts which operate in any of the
synthetic rubber seals is of the highest quality and free from any bruises, scratches or imperfections.

Checking Backlash of Reducing Gears.—The gear case end cover, complete with secondary shaft,
driven gear and half coupling, is fitted to the gear case as a complete unit.

To do this, apply jointing compound to the joint face and lift the cover assembly by attaching a sling under
the boss of the half coupling. Guide carefully into position to avoid damaging the gear teeth and ensure that
the secondary shaft front roller race enters a squarely into its outer race in the gear casing. This operation
can be facilitated if an extension arm is screwed onto the end of the secondary shaft in place of the retaining
nut. With the weight still taken by the sling, fit the locating pegs, screw on the nuts and tighten evenly to
ensure a good joint.

The design backlash between the driving and driven gears of the reducing gear is -010 in. to -022 in. and
should be checked at this stage.

To do this, obtain a suitable steel bar and bolt this to the end of the shaft. See Fig. 15. Scribe a mark
on the edge of the bar at a distance from the centre of the shaft equal to the radius of pitch-line of the
driven pinion, as follows:—

7-47 inches for 3:1 ratio gears
5-35 inches for 2:1 ratio gears

Mount a D.I. on the gear case so that the button
contacts the scribed mark on the bar. By rocking the
coupling back and forth, the amount of backlash can
be determined. After checking the backlash, finally
check the rear face of the half coupling with a D.I.
for perfectly true running, see Fig. 16.

2180

Fig. 15. Checking Backlash in Reducing Gears Fig. 16, Checking Shaft Coupling for True Running
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38. Installation of Cooling Fan and Cowling.—Screw the fan spindle into the blanking plug hole in the aft
end of the mainshaft, making sure that a good oil-tight seal is maintained between the shaft and spindle.
Tighten firmly and secure with the locking plate which is fitted under the head of the setscrew that also locks
the driving pinion retaining nut. Check that the spindle is running in true alighment by mounting the dial
indicator support on the cover of the reducing gear case. Maximum permissible error is -002 in. with the
reading taken at the end of the spindle.

Fit the dust cover over the fan spindle, locating the dowels in their holes in the gear case cover. Screw in
two bolts, one each side, and tighten. Using feeler gauges, check the clearance of the fan spindle in the
bore of the dust cover. This must not be less than -004 in. all round, i.e. total diametral clearance -008 in.
If the clearance is insufficient the bore of the dust cover must be enlarged by scraping until the required
clearance is obtained. Having checked and obtained the correct clearance, the dust cover can be finally
bolted in position after applying jointing compound to the joint face.

Thoroughly soak the dust excluding felt washer in engine oil and fit this into the recess in the dust cover.
Fit the fan to the spindle with the embossed arrow facing aft and lock in position with the setscrew making
sure that the point of screw registers in the countersink on the spindle. Fit the spring around the periphery
of the blades and see that it is correctly positioned in the grooves.

The fan cowling is insulated from the gear casing by anti-vibration rubber mountings and to assemble

proceed as follows:—
Taking the top attachment bolt first, place the washer against the head of the bolt followed by the
rubber rings and insert the bolt through the top hole in the cowling. Thread the second rubber ring
onto the bolt followed by the distance piece and the third rubber ring, then screw the bolt into the
reducing gear case, two or three threads only. Repeat the same sequence of assembly with the two side
attaching bolts. Tighten all three bolts until there is a gap of g in. to 45 in. between the washer and
the cowling, then secure by locking the heads of the bolts to the lugs on the cowling with locking wire,
Care must be taken not to tighten sufficiently to make the assembly metal to metal.

Finally fit the fan guard and secure in position with the setscrews.




