
THB DB HAVJLLAND AIRCRAFT CO. LTD. 
11urm No. J:~R 

·• 
J , 

THE RIVET HOLE CENTRFZ-1 m THE t.t: XT. :T ll <l.~ ~ ; . 5 "',lJ~J] Ir~ ; tJH~ ~ -;TJCH Tift~ ·r 

,. :,. WHEN THESE SilUNGS ARE USED ON 'Util'J J'LATE, 'dl! [•;';,··; 'l! O~ C>·~l'l'hE ;y j · l_i~) A!n> ~)J\~·:T JIC; rJ,;· 

~· . ~ . .; i4 ARE DIMPlE COUNTERSUf'.tX, Tl iERE IS DEJ.i"'JNJ.1'E IU'l't:!WU?<fJC J~ Jn·;T il <EU ·vi!.! 1 .!!~·~, 

:. ~ . . ,.,- RESUJ.,TING IN BADLY SEATING SffiiN~3 AND/OR CHf·_:;r : ~ IN 1'ili'! ·J'LATJ~~ 

. . 
· ~ · TO ELIMDiATE Tlf.1•!3E l41AUIJTS A Ni·:u 1 AliGii: 01•' 8 .S , )J l . t rf ;, ,) l1 t~ 1 r,-1·.~ . ··1 INTRODUCED, IN WHICH THE RIVET HOLE CEN'rRK3 I!;,v··: 1' •'l.;ti JNCIL:J )e;n mo l ~ 2 c.., ,, k., 

AGAllrJT 1:0 W EXI 31'lNG SlllnTGS .. 

A LIST OF THE OLD FAHT NtlhtB2l '.~ ~· Y1t:.r .' .. ~H W]','H 'l't '.r· • .• · fV s 1 •• J' .i:. ~ 

PART NUMBERS, IS GI.Vm BELOW. '!l{li~)g LA'I''f r·;r, Slli.JJ;\..:J MAY BE U. 'i~ 

e .. • Tr.PE S .5 s:mniG I S CALLED FOR ON DRA',.'fll~G.3, \'11Tl·IC 11rr FUJI:T:i .i ·.;'t h~~··· , '.I:' , '11 . •. D. o. 

V• 
.. " . • MODIFIED • 

I ~ 

•· '· 
. 
I 

OLD m-'E SPH:fNG tr~;r IJ('O ·.~~l'!G -

s.s -200 - D.l2 ~1 . ;5--125 - 2() r ~ 1) . ... 
~-·: A.5 - 225 - D.l2 ~.~. - l:. , • 2_25 - [J.Jl 

S. 5 -300 - D.l2 S .. 5 - 125 300 - D. l2 -
'! 

: .~ ·-' -325 .. D.l2 J.5 - 125 - 325 - D.l2 
~ .. ,, ~ 

I 



... . 

' 

.. 

THE DE HAVILLAND AIRC~ FT CO. LlTI. · 

D. 0 ' ·. No .. J..Q.3._,,_. 
Date ... v!: ... ~.~.~-~-~ .... ~t .. ~.~.~.~ ~ 

I rm :-.; .,, IJn E 

~. 2. 30th Aueu~t., 1956. 

DRAWING OFFICE INSTRUCTION 
Type of Machine ......... ~~-·~~!-~ ... }~~~ ~~~m1!:~~.f. ~ .... ~.~ ... A+. .~Q.~~.ET ... ITP.:T .. ~ ..... _ • .3 T · ... SL :~., D L. t.. . TUBES , HEAT· TRI-.;A TM!-1IT FOR BBP9 I l ·:; • SubJect ............ .. _. ..... .. .. ......... ............ ........ : .......... .. .. ................ ......... .. ... ............. .......... .............. .. ... ... ... .. ........ .. 

L. A. TUBES . YB _.,, .AJ:! t ubing t o 3pec i ficBtion D. H. A. 63 is annealed thereCore drawi.ngs callinG for this tubing need not s peC'i fy annealing. Tubi ng to Specification L.67 (T.9) must be annealed before us e and dra~ngs calling for thia tubing must bear a noto • I to this effect. . 
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, . 
·~ STEEL TllBES • 
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DRAWING OFFICE HANDBOOK 

INTRODUCTION 

This Handbook is the property of The de Havi 11 and Aircraft Co. Ltd., the contents are 
private and confidential and are not to be copied or communicated to any other person without the 
permission of the Company. 

Should the recipient leave the Company's service, the Handbook must be returned to the 
D.O. Standards Section (Ext. 550) to whom any queri~s regarding this publication should be 
referred. 

. ·~ 

The Handbook comprises a number of separate sections dealing with specialised aspects 
of Design and Drawing Office Procedure. Details of each section are described below and an 
Index is included at the beginning of each section. Independent sections are also issued to other 
departments as necessary. 

SECTION I. DRAWING OFFICE PRACTICE 

General administrative instructions 'and D.O. procedure 

Information on the compi I at ion and issue of drawings and inter-department communi cations. 
This section will, also, include Data Sheets on the more commonly used Standard Parts such as 
Nuts, Bolts, Rivets, Pipe Coup ling, etc. and instruction sheets on de Ha vi 11 and Standard Tools 
and Processes. 

SECTION 11. DETAIL DESIGN PRACTICE 

This section wi 11 contain specialised information as applies to Detai I Design, e.g. Design 
of Castings and Forgings, Press and Foundry Technique, Design of Machined Fittings, Description 
and uses of Rubber and Adhesives, etc. 

SECTION Ill. TECHNICAL DATA 

Contains Data sheets and explanatory note.s on Strength of Materials and their uses, Rivet 
and Bolt strengths, Strut Curves, Tube Constants, Weight Data and specialised information required 
for strength cal cui at ions. 

The De Havilland Aircraft Company. 
Hatfi el d Aerodrome. Hertfordshire. 

Amendment No. 
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DRAWING OFFICE HANDBOOK- SECTION I 

TIME SHEETS 

The time spent on each job must be accurately recorded on the official Time Sheet. This is 
most important to enable the cost of each job to be analysed. Time Sheets must be available for collec­
tion by 9.30 a.m. on each Monday morning and should give the following information:-

(i) Aircraft Type 
(i i) Aircraft Project No. 

(iii) Identification letter for the component on which work has been performed. (See paragraph 2.4-
Part Numbering System for component letter). 

(iv) Description of work and day to day times and totals actually worked on that component. 

Project Nu~bers for Trial In sta !lotions, Design Development, etc., can be obtained from the Section 
Leader, or Designer in charge of the component. 

A facsimile Time Sheet is reproduced below and shouiCI be used as a guide when preparing individual 
Time Sheets. 

Form 128a HP. TIME SHEET Week Ending .. ~l_~~~-~~.:-... 19_, THE DE HA VILLAND AIRCRAFT CO .. LTD. 

N ameA.:.N .. : .. OT.:ae..& ... _, Ne._ST AJ: ... f:~: ........... Trade .... £~.f?. ....... ~.:_Q..~ ................. Rate ____ Per ____ 
·-

JOB LABEL DETAILS 
Mon. Tues. Wed. Thur. Fri.. Sat. Sun TOTAL JOB No. SER.IAL No. --------~---

T. 0/T. T. 0/T. T. 0/T. T. 0/T. T. 0/T. T,, 0/T. 0/T. T. 0/T. Ex. Pd. 
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DRAWING OFFICE HAND BOOK INDEX 

ALPHABETICAL REFERENCE INDEX DATA SHEET NO. OTHER REFERENeES 

• Denotes additional information retained in Standards Section 

ANTI· VIBRATION MOUNTINGS 

BEARINGS, Ball, Limits & Abutments 
Rod End (Ball Bearing) 

Self aligning (solid) 

Plain 

Sealing Washers- Sprung 

BENDING OF PLATES 
Minimum Bend Radii 

BLOCKS, Clamp 

BOLTS, General Notes 
Hexagon 
Slotted AS. Series 
DHS. Countersunk Head 

DHS. Countersunk Head (900 series) 

Phillips' Recess 

Holes for DHS Special CSK 

Drilled for Wire Locking 

Captive (Fusion welded) 

Strength of 
Shear Values - DHS. Bolts 

Identification of Special 

BEDDING TAPE (Bestobell J.29) 

BONDING FLEXIBLES 
BURRS - Copper & Alum 
BUSHES, Plain, Pressed in 

- ditto - for Line Reaming 

ditto Self Lubricating 

Shouldered Knurled - Tapped 

Knurled- Plain 
Shear Plain Parallel 

Plain Tapered 
Tapped 

Screwed Rod for AGS. 934 

For Ball Bearing Sealing Washers 

BULB ENDS (Pipe Joint) 

Flight refuelling Pipe Joints 

CADMIUM PLATING, Allowances for 

CHROMIUM PLATING, Hard. Allowances for 

• ditto - Exterior Bolt Heads 

CAPS Filler 

Blanking 

CANVAS 
CHAINS, Attachment 

Attachment Tags 

CHAINS AND END CONNECTIONS 

CIRCLIPS 
CLIPS Miscellaneous 

'P' Plain, Rubber Covered and Bonded 

'P' Nylastic 

1/13 
1/13B Hoffman OF & 

CM Series 

1/13B Hoffman CJ 

Series 

1/130 
DHS. 905, 934, 937 

1/26A 
1/26B 

DHS. 761 to 766 

1/4A 
1/4B 
1/5 
1/5A 

1/5F 

1/5B 
DHS. 526 - 556 

1/4A-1/29A DHS. 514 

DHS. 140/1, 157,859 

III/43B 859 

III/43G 
1/4A 

* 
AS.3360 

1/4D 
1/130 DHS. 419 

1/130 DHS. 418 
B.S. 1131 * 
Oilite Catalogue 

1/310 DHS. 183 

AS. 2371 

AS. 3119 
AS. 484 
AGS. 934 

AGS. 575 

DHS. 94 6 & 948 

DHS. 509-510 

DHS. 539-541 

1/20 
1/20 

DHA. 369 

See SDM Index ~ 

1/19A 

* 
* 
* 

DHS. 180 

1/14 

AGS. 2030-1 

1/12A 
1/12B 

AS. 4580-1 



DRAWING OFFICE HAND BOOK INDEX 

CONDUITS - Electrical, Belled & Expanded 

CONTROL CABLE General 
Swaged Ends BS. SP. 3 3-3 9 
Swaged Ends 45 cwt. & greater 
Anchorage 

CONTROL HAND KNOBS 

CONVERSION TABLES, Decimal Equivalents, S.W.G. etc. 

CORD 

General 
Temperature 

(String) 
Rubber Shock Absorber 

COUNTERSINKS - Machine Spin Dimpled 
DHS. Bolts, Flush Finish 

COUPLINGS, Pipe 

CUTTERS, . Milling, Spotface, Counterbore 

DE-BURRING Holes for Bolts, Rivets 
Edges of plate etc. 

DECIMAL EQUIVALENTS 

DATA SHEET NO. 

1/16A 
1/16B 
1/16C 
1/18 

1/1C 
1/1A 
1/1B 

1/40A 

1 /19A-B 

1/39 

1/44A-B 

OTHER REFERENCES 

DHS. 546 

DHS. 218-9, 513 

SDM. 185 

• 
F16, F51 

DHS. 526 & 556 

DIMPLING FOR SOLID & CHOBERT RIVETS, ALSO BOLTS 

1/1C 

1/40A 

DISTANCE TUBES Ordinary 
Close Tolerance 

D.O. SYSTEM & DOCUMENTS 

DRAIN V AL YES 

DRILL SIZES 

DRILL HOLES FOR PLUG ENDS 

EXTRUSIONS, USE OF HIGH STRENGTH- L.A. 

EYELETS, Sail 

P.V.C. Ferrules 
Drain 
Special (For Soundproof Lacing) 

FASTENERS 'Dzus' Self Ejecting 

FELT 

FERRULE, 

FLANGES 

FORK ENDS 

FORGINGS 

GASKETS 

GREASE 

GROMMETS 

HAND NUTS 
HINGES 

'Dzus' Round & C'S'K. Head 
Self aligning 

Toggle 

Hook, Elastic Cord 

Standard 

Screwed 

Swaged 

• Issue of Drawings 

Rubber & Cork etc. 
Cork 
Rubber, Rubberbonded, aluminium 

Nipples 

1/4F 
1/18 DHS. 329-30 

Index of Text Prefaces Sec. 1. 

1/1C 

1/30 

Section II, Design Note 4 

1/43A 
1/43B 

1/17 

1/16B 

Design Note 1 

1/4G & H 

1/21 

1/25 

SDM Index 

AGS. 232 
DHS. 117-118 
DHS. 83-5 
DHS. 493 

DHS. 185 & 397 
DHS. 460 - 890, 891 

DTD. 590 * 

AGS. 897 

SBAC. RS. 300 etc. 

DTD. 762 
DTD. 789 

See Treatment Chart 
SP. 21 

AS. 2160-63 



V 

HOLES 

HOSE 

Standard Slotted 
Standard Lightening (Rubber Press) 
Standard Lightening ~langed (Drop Hammer) 
Clearance Drill 
For Locking Wire 
De-burring 

Pipe connections 

IDENTIFICATION OF PIPE LINES 

INSERTS, WIRE THREAD (AS SERIES) 

JOINTS, Universal 

KNOBS 

LABELS 

Ball 
Clamp Type 

Control 
Rotating 

Anodised 
Engraved - Etched 

LAMINATED FABRIC Bar L.F .B. 82, 89 

Sheet L.F.S. 21, 23, 26 
Tube L.F.T.40,-42, 45, 48, 49 

LIMIT SYSTEM 
Workshop 

LOCKING Bolts 

Other Components 

MATERIALS 
EXPLANATORY NOTES 
SHEET Steel, Non-Stainless 

Steel, Stainless, Brass & Copper 
Titanium & Titanium Alloy 
Aluminium Alloy 
Aluminium Alloy & Aluminium 
Aluminium Alloy Plate 
Magnesi urn Alloy 

BAR Steel, Non-Stainless 
Steel, Case Hardening 
Steel, Stainless 

Titanium - Titanium Alloy 
Brass & Bronze 

BAR & EXTRUSION 

TUBES 

Al umini urn Alloy 
Aluminium & Magnesium Alloy 
Properties of Light Alloy Rectangular Bar 

Steel, Non-Stainless 
Steel, Stainless 
Light Alloy & Magnesium 
Copper Brass & Tungum 

FORGINGS & STAMPINGS 

Steel, Non-Stain1ess 
Steel, Stainless 

Titanium & Titanium Alloy 
Light Alloy 

CASTINGS Classification & Design Stresses 
Li,ght Alloy 

Magnesium Alloy 
Bronze & Steel 

SPRING Materials & Design Data 

DRAWING OFFICE. HAND BOOK INDEX 

DATA SHEET NO. 

1/27 
l/32A 

1./32B 
1/1C 
1/29A 
1/44A 

1/4 K & L. 

1/24A 
1/24B 

1/2 A,B,C 
1/2 D,E 

1/4A-l/29A 
1/29A,B,C. 

Section III 
III/1A-B-C-D 
III/2A 
III/2B 

III/3A 
III/4A 
III,14B 
III/4C-D-E-F 
III/4G 
III/5A 
III/5B. 

III/5C 

III/6A 
III/8A 

III/7A 
III/7B 
Ill/7C 

III/9A 
Ill/9B 
III/llA 
III/12A 

III/13A 
III/13B 
Ill/14A 
III/15A & B 

III/17A 
III/17B & C 
Ill/17D 

Ill/16A 

ID/20A-23 

OTHER REFERENCES 

DHS. 159, 160, 401 

DHS. 518-9 

Mollart-Willcox* 

AGS. 385 
DHS. 407-413 
DHS. 473 & 884 

dDM.185 * 
AS. 2311-14 

SBAC D.O. 

Handbook 

Vol. 2 Plastics 



DRAWING OFFICE HAND BOOK INDEX 

NUTS Use of 
Hexagon & Wing 
Drilled for Wire Locking 

Union 
Stiff Nuts 
Stiff Nuts DHS. & Packing Plates 
Nut Plates 
Inverted Anchor 

OILITE BUSHES 

OIL SEALS 

PERSPEX 

PINS 

PIPE 

Sheet 
Label Attachment Bush 

Split 
Ground Steel 
HTS Shouldered 
'Pip' Quick Release 
'Pip' Push Type -with Handle 

Couplings 
Bends - Standard Radii 

PLUG ENDS Radiused Drill Holes 

PULLEYS Cable 

Standard Cable Groove 
Cable anchorage 

PUNCHES Standard Circular 
PROTECTIVE TREATMENT 

RIVETS Solid 

Solid Light Alloy - Strength of 
Solid Steel & Monel - Strength of 
'Chobert' 
'Pop' (Monel) 
'Chobert' Strength of 
Countersinking Machine Spin Dimpled 
Tubular 

ROD END BEARINGS 

ROLLER BEARINGS 

RODS TIE 

SCREWS 'Phillips' Recess 
Wood 

Grub & Slotted 
Parker Kalon 

SCREW THREADS 

SEALS Rubber, Rubberbonded, Aluminium 

SERRATIONS Shaft & Hole (obsolete use 1/31D & E) 
Flat Surf aces 

SHACKLES 

SHIMS 

Straight sided BS. 2059 Pt. 2 

Brass Washer 
Materials : Brass, Spec. Attewell L.B.2 

L.A. Spec. AtteweU L.A.3 

DATA SHEET NO. 

III/43A 
1/4C 
1/29A 

1/19A 

1/6A 
1/6B 

1/4B 
1/7A-B 
1/17 

1/42A 
1/42B 

1/19A-B 

1/30 

1/18 

1/18 
1/18 

1/37 
Text 

1/8 
ID/41 

III/41A 
1/10A 
1/10B 

OTHER REFERENCES 

DHS. 430 
DHS. 494 

BS. 1131• 

. Westons • 

DTD. 339 
DHS. 359 

S.P.9 
DHS. 94 
SP.4 & SP.113 

DHS. 511 

A/C Treatment Chart 

ITI/42, III/42B & C 
1/40A 

AGS.513-6 & 501 

1/13B • 
Makers Catalogue 

• 
W.8 

1/5C 
1/11 

1/5D 
1/5E 

1/3A-B 

l/4G-H 

1/31A 

1/31B 
1/31D &E 

SP.1 • 

1/4D 

• 
• 

~ 
I 

""'-' 



~I 

.SLOTTED HOLES 
SPOTF ACES Min. Sizes for Machined Components 
SPROCKETS 
SPLINES 
SPRINGS Design Data 

STIFF NUTS 
STIFF NUTS (D.H.S.) 
SWAGES • Stiffening (For Rubber Press) 
SWAGED CONNECTIONS (on to Cable) 

STRENGTH OF, LUGS 
ROUND BARS 

CIRCULAR TUBES 
WELDING 

RIVETS. Mushroom and Snap Head 
RIVETS. Steel and Monel in Stainless Steel 
RIVETS. Monel in Titanium 
RIVETS. Light Alloy - Dimpled Sheet 
RIVETS. Light Alloy· Cut C'S'K. in L.A. 

RIVETS 'Chobert' L. Alloy in L.A. 
'Chobert' C'S'K. Hd. Steel in L.A. 
'Chobert' Snap Hd." Steel in L.A. 

BOLTS 
BOLTS, Bearing Strengths 

BOLTS, Combined Shear and Tensi oo. 

BOLTS, C'S'K. Head H.T.S. -Civil 
BOLTS, C'S'K. Head H.T.S. ·Service 
BOLTS C'S'K. Head Light Alloy • D.H.S. 

STRESS FOR, Tubes in Torsion 

TAGS 

Tubular Struts, Steel 

Tubular Struts, Light Alloy 

Cliain 

TANK STRAPS Large 
Small 

THERMOMETER BULBS Fitting of 

TOOLS 

TUBING 

·circular Punches 

Crop and Pierce 
Cutters, Milling 

P.v.c. 
Rubber DHA. 65 

TURN BUCKLES Tension Rods 

UNDERCUTS External 
Internal 
Gasket 

VALVES 

WASHERS 

Various 

Plain and Saddle 
Special Plain and Support 
Locking 
Sealing 
Cropped Light Alloy 
Cropped Stainless Steel 
Countersunk SS-LA-Steel 

C'S'K 120° Brass, Chromiumed for upholstery 
Cup, Steel Non-stainless 
Cup, Steel - Stainless 
Cup, Flanged 120° 

WASHER PLATES (For Bearing on Wood) 

WEIGHT DATA 

WIRE THREAD INSERTS (A.S. SERIES) 

DRAWING OFFICE HANDBOOK INDEX 

DATA SHEET NO. 

1/27 
1/41 
1/15 

111/20A-23 

1/6A 
1/6B 
1/33 
1/16 A, B & C 

III/30 
III/31 
III/32 
III/40 

III/41 
III/41A 
ITI/41B 
III/41C 
ITI/41D 

III/42 
III/42B 
III/42C 
IIT/43B 
TII/43C 
III/43D 
ITI/43E 
III/43F 
III/43G 

III/34 
III/35 

TII/37 

1/37 
1/38 
1/39 

1/17 

1/34 
1/35 
1/36 

1/4D 
1/4E 
1/4F 
1/4G & H 

1/28 

rrr/39A & B 

1/4 K & L. 

OTHER REFERENCES 

Reynolds • 
(BS 2059 Pt. 1) 

DHS. 180 

AS.2372-95 
AS.2424-32 
DHS.389 

DHS. 181 
DHS. 373 

See S.D.M. 

DHS. 56, 57, 59. 
DHS. 367-368 
DHS. 113-4-5 
DHS. 166 
DHS. 95, 96, 97. 
DHS. 189-192 
DHS. 908-909. 

SBAC D.O. 
Hand Book Vol. ID 



INDEX T 0 TEXT • DRAWING OFFICE HANDBOOK. SECTION 1. 

CHAPI'ER 1. PREP .ARAT I ON OF DRAWINGS. 

1. Drawing Sheet Sizes· 
2. legibility of Drawings 
3. Projection 
4. Scale 
5. Machining Symbols 

CHAPr:ER 2. DIMENSIONING OF DRAWINGS. 

1. Dimensions to be used 
2. Tolerances on Hole Centres 
3. Dimensions of Proprietary Parts 
4. Dimensions for Rivet Pitches 

CH.APrER 3. DRAWING NUMBERil\JG SYSTEM • 

1. .Aircraft Type 11. Continuation Sheets 
2. Variants of .Aircraft Type 12. General Arrangement 
3· Component Letter 13. Assembly No. & Quantity on details. 
4· Part Number 14· Quantities on Assembly & GA Drgs. 
5· Storeable .Assemblies 15. Assembly & Schedule Table 
6. N .D. Parts 16. Reference only numbers 
7· Parts with listed variants 17. "X" Numbers 
B. .Auxiliary Services 18 • "Z" Numbers 
9. Permanent Fixtures 19. IIJII Numbers 

10. Detachable Camponents 20. "R" Numbers 

CHAPrER 4. DRAWING MODIFICATION SYSr:EM. 

1. 
2. 

General Note 6. Missing Issue Numbers 

3· 
4· 
5· 

Classification of ~dification 
Preparation of MOdification 7. 
Marking of original drawings 
.Alteration to Drawing Numbers 

V CHAPI'ER 5. ISSUE OF DRAWINGS. 

1. 
2. 

3· 
4· 
5· 

General 6. 
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DRAWING OFFICE HANDBOOK - SECTION 1. CHAP.l. 

CHAP:r:ER 1. PREPARATION OF DRAWINGS. 
1. DRAWING SHEET SIZES o 

20 

3. 

All drawings for issue to the works are to be drawn on the 
standard printed sheets, stocks Qf which are maintained in each 
Drawing Office. The sizes of these sheets are as follows:-

Size II,.A 11 10 " X 7~ 1 Size "E" 40" X 15" 

" "B" 15" X 10" " !IF" 40 11 X 27" 

" "C" ?O" X 15" " "H" q3" X 30" 
11 "D" 30" X 20" (~' Border all round)._ 

LEGIBILITY OF DRAWINGS. 

To ensure the production of satisfactory, legible prints, drawings 
must be produced with bold, well-defined lines and lettering. Many 
draughtsmen use too hard a pencil, resulting in a very thin line which is 
lost on the relatively 'coarse-grained print paper. This is specially 
applicable in the case of "Sepia" prints taken from pencil drawings; areas 
which have been blanked out by the "Remover" become opaque and do not print 
well; additions or modifications over these areas should be made with a very 
dense pencil, i.e. 11H. B 0" or 11F" Grade. 

PROJECTION. 

The first angle method of projection is to be used, 
namely, that in which each view is so placed that it represents the side 
of the object remote from it in the adjacent view. See example below:-

~ 1- ... \ 

I ' 
I I / 

END VIEW StDE 'VIEW EN01 VIEW 

PLAN VIEW 

If, for special reasons, it is desired to use any method other than 
first angle, the drawing should clearly indicate the method by a note, 
or by arrows showing the direction of aspect of the various views in 
relation to each other. 

When a section is drawn through a detail, the section ·line· should 
be clearly defined with suitable arrows showing the direction in which 
the section is takeno Care must be observed in drawing either a 11True 
Section 11 or a "View On." In each case, the drawing must clearly state 
which has been drawn. See examples below:-

··SECTION 



,DRAWING OFFICE HANDBOOK - SEar ION 1 •. CHAP .1. 

4. SCALE OF DRAWINGS. 

Usual scales are twice full size, full size, half size, quarter and 
eighth full size. In special cases such as Aircraft Genera~ Arrangement 
Drawings, a convenient scale such as 1/12, 1/24, or 1/48 'full size may be 
necessary. In all cases, excepting full size, the scale must be quoted 
in the bottom right hand corner of the drawing. 

Wherever possible t scale must be avoided for detail drawings. 

The practice of marking "out of scale" dimensions with a black bar 
under the dimensions, should be avoided wherever possible and the 
drawing al t·ered to the correct dimensions. 

5. MACHINING SYMBOLS. 

To conform to standard practice a machined finish should be indicated 
by a small triangle and not the symbol f as previously used. One point 
of the triangle should touch the surface defined or be related to it by_ 
a projection line. 

Where a part is to be ":Machined all over 11 one triangle with the 
appropriate note on the drawing sheet is sufficient. 

.6. 

/ __ ,\ 

~ 



DRAWING OFFICE HANDBOOK- SECTION 1. CHAPe2. 

4. continued. 

(b) "STAGGERED PITCH (OR PITCH STAGGERED) RIVETTING." 

x'' 

x----

Q 

y 

~+ 

NOTE: 

RJVET PITCM&S M'-15,. NQT 
SE· QIMENSi"QNEC A& 'A'. 

The dimension given for 'P' must be maintained on long 
rivet runs, any adjustment necessary being made over the 
last 3 pitches. Dimensions X & z·must be given 
from a clearly defined datum and must also be given at 
the start of a change of pitch. The ·minimum centres of 
two rows of rivets that are not staggered or out of pitc~ 
locally should be 4 x Rivet Diameter. Material eq"U.ivalent 
to 2 x Rivet Diarooter should be maintained between rivets 
and edge of plate. 

\ 





"DRAWING OFFICE HANDBOOK - SECTION l. CRAP .3. 

CHAPTER 3. 

1. AIRCRAFT TYPE. 

DR.AWll~G NUMBERING SYSTEM. 

The prefix figure of the Part Number will represent the .Aircraft 
type and in the case of D.H.l03 the figure 3 will be used, e.g. 

( a ) 3 • TE . lA -
(b) 3-2 .A.l63 
(c) 3 .FS .245ND.­
(d) 3.TE.2l 
(e) 3 .TE .22 
(f) 3-2 WC.l.A 

Elevator Assembly L.H. 
Detail part of .Armament peculiar to D.H.l03 Mk.II. 
Gusset on Bulkhead 
Elevator Rib L.H. 
Elevator Rib R.H . 
.Assy. of Centre Wing on D.H.l03 MK.II. 

2. VARIANTS OF AIRCR.AFil TYPE. 

A separate series of drawing numbers will be used for parts 
peculiar to variants of th~ basic aircraft type. In the case of Civil 
.Aircraft, these variants will be known as 'Type Numbers' e.g. 'Dove' 
Type 2, and fo-r Military aircraft will be known as 'Mark Numbers' e.g. 
'Hornet' Mark 21. 

Drawing numbers for these variants will bear the Type or Mark 
Number - between the Basic .Aircraft Type Number and the component letter, 
see example (b) above. Drawings introduced by a modification for several 
type or mark numbers should be numbered for the earliest type or mark 

·number. 

3. COlv.lPONENT LETTER. 

Components will be denoted by one or two letters (see list of 
Component Letters). The Component Letters will follow the aircraft type 
or Mark Number, as shown above. 10. 

4 • PART NUMBERS • 

Figures following the Component Letters will represent the Part 
Number of Assemblies or Details used within the Component. .All non­
handed and L.H. parts to be given odd Part Numbers, e.g. (a) (b) (c) 
and {d) above. Even numbers must only be used for R.H. parts. The 
even number must always be consecutive to the number of the L.H. Part, 
e.g. (d) and (e) above. 

Drawings must state which hand is drawn. 
be left hand). 

(This should invariably 

5. STORABLE .ASSEMBLIES . 

.All .Assembly Numbers of storable units and components, i.e. 
Elevators, Electrical Junction Box, completed fittings made up from 
several detail parts, etc., will have the suffix letter "A", e.g. (a) 
above. 

6. N.D. PARTS • 

.An 'N.D.' suft'ix shall be added to all Part Numbers which are fully 
dimensioned on .Assembly Drawings, but not detailed on separate sheets. 
See example i.n paragraph l. (c) . 

(l) All N.D. parts shown on drawings must have Issue No. printed beside 
the part number immediately outside the balloon, together with the 
Protective Treatment symbol. 

~ 
~ 

Issue 1. 
Treatment G + PL. 
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DRAWING OFFICE HANDBOOK - SECTION 1. 

IDENTIFICATION OF UNITS JU\1}) COMPONENTS. 

'V 

Letter. Unit or Component. 

A .Armament : Gun and Bomb 
Installations. Bomb Release 
Gear. Gun Heating. 

B Bonding: 

CE Controls: Engine (in Cockpit, 
·wings and Engine Nacelles.) 

CF Controls.: Flying (in Fuselage? 
1'lings and Tail U:ni t, including 
Trimming Tab and Aileron 
Differential mechanisms, etc.) 

D 

E 

EC 

EE 

EM 

ER 

F 

FC 

FS 

Deck Landing & Accelerating Gear: 

Engine Installation: .General, i.e. 
Layout, Mounting of Accessories, 
Firescreen etc. 

Cowling. - Air Ducts & Trunks. 

Exhaust System. 

Engine Mtg. (Structure only). 

Coolant System (Inc. Header Tank, 
Radiators, Piping. ) . 

Fuselage Assembly. (including 
Instrument Boards, 
Cockpit Seating). 

Canopy. 

Structure (Shell, Bulkheads, 
Doors, Flooring, etc.) 

VFF Cabin Furnishings. 
(Seating, Upholstery, I,avatories, 
Racks.) 

G 

H 

K 

L 

M 

General: G.A. of Aircraft, also 
loose details called up thereon. 
Paint finishing schemes etc. 

. Oil System: General Installation. 

If 11 Tanks. 

Miscellaneous Equipment: i.e. Chart 
Table, Camera Installation, First 
Aid Stowage, Safety Harness, Fire 
Extinguisher (Hand and Automatic) 
Dinghy Installation, Camera G1U1 
Installation, Control Locking Gear. 

Letter . Unit or Component. 

N 

p 

Electrical Installation. 

Fuel System: General i.e. Piping, 
·Fuel Cooler, etc. 

PT .ill.anks. 

Q 

R 

s 

Radio: 

Services: Hydraulics, (Oxygen, 
De-icing, Pneumatlcs, Vacuum, 
System and.Tank Vent Pipes, and 
·water Tanks.) 

T Tail Unit Assembly. 

TB Tail Booms. 
TE Elevator. 
TF Fin. 

TR Rudder. 

TP Tailplane. 

u Undercarriage (Main) 

UT Tail Wheel Unit. 

UN No ,Se Wheel Unit. 

V Ventilation and Cabin Heating. 

WC 

WA 

VTing Assembly Complete: (Also all 
details and Sub-Assemblies if 
Wing be designed in one piece.) 

Centre Portionl 
& Stub Plane 
Extension ) 

Plane ) 

All details, 
Sub-Assemblies, 
& Component 
Assembly. 

Ailerons, or Elevons. 

WB Dive Brakes. 

WF Flaps. 

WS Slats~ 

X 

y 

Preliminary G.A. 1 s and Schemes, Wing 
Tunnel Model drawings, Mockups and 
Drawings for special Test work, 
e.g. Fuel Test Rig, Hydraulic Test 
Rig, Tail ~arachute, etc. (See Para. 
17.) . t 

Ground Equipment: (for Service Use) 
Interchangeability Data Sheets. 

Z Trial Installations and Modification 
Conversion Drawings. (See Para.· 18.) 
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DRA'I:Tll\TG OFFICE HANDBOOK - SECTION l. CHAP. 3. 

6. continued. 

(2) For subsequent design changes which do not affect interchangeability 
safety or functioning, the issue number of the N.D. detail affected will 
be raised. 

(3) For subsequent design changes which do affect interchangeability, 
safety or functioning, the N.D. detail affected must be given a new 1N.D. 1 

part number. 

(4) Changes under paragraphs 2 and 3 above will also raise the issue 
number of the drawing on which the N.D. part is shown.. If several N.D. 
parts on one drawing are raised in issue by the same modification, it is 
only necessary to raise the issue of the drawing on which the N.D. parts 
are sho~m, by one issue. 

( 5) .An N .D. part is frequently sho~m on 2 or more assembly drawings 
and when raising the issue of an N.D. detail, reference must be made to 
the N.D. list to ensure that all relevant assembly drawings are altered 
to agree. 

(6) If a part previously 1N.D. 1 is fully detailed without modification, 
the new drawing will bear the same Part and Issue Number as it ·was 'N.D. 1 

If modified section (2) & (3) still apply. 

( 7) vfuen a detail drawing of a Casting or Forging is made into an 
Assembly drawing by the addition of parts such as Bushes. The Casting 
or Forging will retain its original Part Number 1N.D. 1 with its Issue 
Number raised. The new Assembly drawing will take a new number, Issue 1. 

( 8) Each separate detachable length of pipe in Hydraulic, Oxygen, etc. , 
services ·will have an 1N.:O. 1 number, which will include nuts, collars and 
any part which is not removable when the pipe ends are belled. No 1N.D. 1 

number will be given to the basic pipe. 

(9) Where an 1N.D. 1 detail is required on more than one Assembly drawing 
it must be fully dimensioned in every case. (See also section (5) above). 
First consideration however, should be given to making it a separate detail 
draw:L-ng. 

P.ARTS "WITH LISTED VARIANTS. 

'When parts of varying size are dra"\·m with a table of dimensions a 
column for issue numbers must be provided in the table between the part 
number and dimension columns. This enables the issue number of one 
single part to be raised when necessary and avoids the necessity of altering 
issue numbers on the stock and tools of the variants. 

8. AUXILIARY SERVICES . 

9. 

Part Numbers for details and assemblies of Auxiliary Services which 
extend throughout the aircraft, i.e. Hydraulic, Electrical Installation, 
Flying Controls, etc., will bear the appropriate Services Urrit or Component 
letter; Thus all detail part numbers of Flying Controls whether in V.Ting, 
Fuselage or Tail, will have the Unit identification 11 C.F. 11 • 

A Pulley Bracket which may be bolted to Spar in Wing to take Flying 
Control Cables will have 11 C.F. 11 Unit Letters, but will be called for on the 
Wing Structure Assembly Drawings. . Such parts vrill be grouped at the end 
of the \iing Structure Schedule. 

PERI~NT FIXTURES . 

Example, Wooden Block glued to Structure, to mount Control Bracket 
previously mentioned, will have Component letter 11\IT 11 • All general 
services parts which are loose until final assembly, or parts which are 
easily assembled after the main structure ha~ been completed, will be 
called for on the relevant Services Arrangement Drawing. 

Thus Control Cables in Wing will appear on the Arrangement of 
Controls in Wing, which will have a 11 CF 11 drawing number. This 
arrangement drawing will, in turn, be called for on the Wing Assembly 
:Ormving. 

12. 
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DEI'ACHABIE COMPONENTS. 

Separate Arrangement Drawings are to be prepared for all Services in 
major detachable components, i.e. the following arrangements drawings will 
be required for Electrical Installation. 

(a) Arra~ment of Electrical Installation in Wing. 
(b) " " " " " Fuselage • 
(c) " " " " " Power Unit • 

Similarly, where any part of an auxiliary service is fixed to a 
small detachable component, a separate arrangement drawing is required. 
e.g. An electrical conduit on a power plant cowling. Such an arrangement 
drawings must be calle-d up on the G. A. of the component to whi eh they are 
attached or the case arises where the Power Plant cowling above becomes 
an Electrical Assembly. 

Key diagrams of complete Hydraulic, Electrical Services and 
Flying Control, etc. will be drawn for reference only. .Detail Part 
Numbers must not be called up on the se diagrams, as thi.s information must 
be obtained from the relevant services arrangement drawing for each · · 
Component. 

CONTINUATION SHEETS. 

All drawing continuation sheets must be given independent numbers 
and not Sheet Numbers of the Main Drawing. 

12. GENERAL ARRANGEMENT. 

The General Arrangement or Key Assembly Number for each unit or 
Component must be number 1 in each series. 

e.g. for D.H.l03 Rudder 3. TR.lA 
D.H.l03 Mk.2 -Rudder 3-2 T.R.lA (Only if Rudder is different 

to Mk.l.) 

Fuselage ·Assembly (complete) 
or for D.H.l03 Mk.2 

3.F lA 
3-2F.lA 

This principle may be extended, as for example the Electrical 
Services, for which the first series. of numbers are to be used consistently 
as follows for each new design. 

Key Diagram & G.A. of Electrics 
Theoretical Diagrams 
Routing Charts 

6N.l 
6N .3 
6N.5 

Equipment Lists (for Military A/C. See 
Cable Assembly Lists 

Appendix A) 6N. 7 
6N .9 
6N.ll 
6N .13 
6N.l5 
6N.l7 

Loading Chart Supply 
Loading Chart Earth 
Diagram of Earth Terminals 
Block Diagram of Connector Groups 

13. ASSEMBLEY NUMBER & Q,UANTITIES ON DETAILS. 

All drawings, except drawings of standard sections and D.H.S. 
parts, must, before issue, have the number of the drawing on which they 
are assembled, quoted in the "Assembly No." column and the quantity 
required per m/c. in the "No. Off" column in the bottom R .H. corner of 
the drawing sheet. 

It is emphasised that this quantity must be the total number 
per m/c for the particular assembly- not the number per assembly. If 
the quantity of any ass~mbly .is, for some reason, increased particular 
care must be taken to see that all detail parts of that assembly have the 
No. off per 11/C altered accordingly. 
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14. QUANTITIES ON ASSEMBLEY & G.A. DRAWINGS. 

On Assembly and G. A. Drawings, quantities of detail ·parts (i.e. 
parts for which separate drawings exist) are not to be quoted against 
the balloon references except in the case of complicated assemblies where 
confusion might occur if this information were omitted. Quantities of 
standard parts, nuts, bolts, pins, etc., must be given. Where.quantities 
are given against the balloon reference, the No. off should be that 
required to make one assembly, even though two or more assemblies may 
be required per Mic, e.g. on a handed assembly, the number of "non-handed" 
parts called .for should be enough to make 1-off for one hand only. 

15. ASSEMBLY & SCHEDULE TABLE. 

The "Assembly and Schedule Table" on drawings covering two or more 
detail parts must not be used to denote dimensional or other differences 
between these parts. A separate table must always be made on the 
drawing for this purpose. 

16. REFERENCE ONLY NIDIJBERS. 

"Reference Only" drawing numbers must not be ballooned, but 
should be given in note form. 

17. 'X' NUMBERS. 

"X" Numbers must not be used for Production drawings. 

18. 'Z' NUMBERS. 

"Z" Drawing Numbers whi eh show the method of altering existing 
storable components must have the following note added in the bottom 
right hand corner:-

tmn... P t Numb 'l 2 A I)-);; ( ' i ti d t' b ) . vv.u.en ar . er . . J..... l.e. ex s ng pro uc lon num er lS 
altered as shown above, the part must be renumbered"/~t . .>:-.l.~·\~. 11 (this 
number to be the same as the new production assembly number. 

The new production drawing must also have a note added as follows:­

"For methods of altering existing Part Number .. }~/-':.~~~- .• to 
comply with this drawing see Drawing No .Z .I_.~~:! ?.t7 ....... " 

The original drawing must have a note added:-

"This drawing is modified see Drawing No. z ........... " 

19 • "J" NUMBERS. 

Drawings of standard sections are allocated "J" numbers and are 
issued by the Standards Section only, a register of "J" numbers is 
retained by the Standards Section. 

20 • "R" NUMBERS. 

Repair Schemes have a prefix "R" before the aircraft Type 
Number, e.g. R.3. ·TE.6 Repair to HORNET Elevator. 
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REVISED CLASSIFICATION FOR DE HAVILLAND MODIFICATIONS 

D H MO C CLASSIFICATION 
- • • • .~ FOR TYPE OF CHANGE EMBODIMENT AT FACTORY RETROSPECTIVE ACT I ON 
CLASS CLASS CIVILOPERATORS 

A A 

THE MANDATORY CLASSIFICATION FOR 
OPERAiORS WILL ONLY BE USED BY 

ACiREEMENT WITH THE A. R.B. THE 
CLASSIFICATION FOR OPERATORS \VILL 
ONLY BE USED ON MODIFICATION LEAFLETS 
b THE SERVICE DEPT MOD INDICES & 
WILL NOT .BE USED ON MOD. SHEETS. 

CIVIL SERVICEA/c 

COMPULSORY 

BEFORE DELIVERY 
EVEN THOUC~ 

ESSENTIAL BEFORE DELAY IS 

NOT APPLICABLE RELEASE OF NEW1YPE NOT APPLICABLE INVOLVED 
OR MARK OF Afc TO SE.RVIC 

. COMPULSORY BEFORE 

CIVIL SERVICEA/c 

NOT APPLICAB-LE NIL 

COMPULSORY & IMMEDIATE I A I ESSENTIAL FOR SAFETY DELIVERY EVEI'-J THOUGI-l 

~--~~-~MAND~~ URCENT ~o~E~L~A~Y~IS~N~V~oL~V~E:D~·-~~-------~ 
\ I COMPULSORY AS COMPULSORY AT A OAT E 2 A - - OPERATIONAL SOON AS NEW B 

REQUIREMENT PARTS ARE AVAILABU AGREED WITH THE A.R. . 

• J 

IMPORT ANT 

2A B 2 DESIRABLE OPERATIONAL 

RE Q U IREME.NT 

MINOR 

OPERATIONAL 

2B OPTIONAL IMPROVEMENT 

3 A C 3 
DESIGN 

IMPROVEMENT 

3B 
D 4 

DESICN 

IMPROVEMENT NOT 
f,FFECTINC 

~o---+--~~NFORMATIQN TNT~REc:1~~EABILITY 
D 0. I~PROVEMENT WHICH 

A~FECTS 
fNTERCHANCEABILITY 

S.O.O. S.O.O. 
SPECIAL 
ORDER 

REQUIREMENT 

EXISTII-JC PARTS 
MUST BE MODIFIED 
OR REPLACED, 

SPARES, 

~EW OR MODIFIED 
PARTS TO BE 
MADE AVAILABLE 
AS SOON AS 
POSSIBLE 
THE PRE MOD 
PARTS MAY HAVE 
TO REMAI~ 
AVAILABLE FOR 
A/C. NOT MODIFIED 
TO THE. LATEST 
STANDARD AND 
ALSO BE SUPPLIED 
PENDINC AVAILA81UTl 
~A~~wl.;\RJ~~~~ 

AT A CONVENIENT 

STACE ON THE 

PRODUCTION 

LINE, IMMEDIATELY 

PARTS BECOME 

AVAILABLE· 

SPtrES. 
SAME AS 2A)ABOVE. 

COMPULSORY 

AS SOOI-J AS 
PARTS ARE 
AVAILABLE. 
EXISTINC 
PARTS TO BE 
MODIFIED OR 
REPLACED. 

_NIL 

RECOMMENDED • 

AS SO 0 H 

AS POSSIBLE 

ONLY 'BY 

ARRANGEMENT 

TO BE EMBODIED AS EARLY AS 'W IT H 
POSSIBLE, EXISTING 

ON ALL PARTS PARTS TO BE 
MODIFIED OR REPlACE 0 p E R AT 0 R 

IN STORES BUT NO DELAY IN 
DELIVERY OF 
AIRCRAFT 

AS EARLY AS CO~VENIENT 

WITHOUT SCRAP OR 

DELAY IN DELIVERY 

OF AIRCRAFT. 

N I L 

NIL 

DE FIN IT ION OF INTERCHANGEABILITY AFFECTEDr l. DIMENSIONALLY 2..PHYSICAL (STRENGTH)3, FUNCTIONING 4. SPARES. 

AS SOON AS 

MODS. SETS 

CAN BE MADE 

AVAILABLE 

NIL 

AS SOON AS 
MOD. SETS ARE 
AVAILABLE, NOT 
LATER THAN THE 
NEXT MAJOR 
INSPECTION 

NIL. EXISTINC 

SPARES 1b BE 
USED UP. 

NIL. PRE. MOD. 

AND POST MOD. 
SPARES ARE TO 
BE PROVISIONE.D 

* N.B. THE MOS. CLASSES SHOWN ABOVE ARE THOSE MOST FREQUENTLY USED. THE LETTERS & FIGURES 
CAN BE PERMUTATED, DEPENDANT UPON THE URGENCY AT CONTRACTORS WORKS & IN SERVICE TO PROVIDE M. 6 I 3 7 
REQUIRED PRIORITY. t.g:L A MOD THAT IS REQUIRED ''IMMEDIATELY'' IN NEW PROD':' A/C BUT WITH NO APRIL 1956 
RETROSPECTIVE APPLICATION WILL BE CLASSED A4. 2. A MOD THAT IS REQUIRED "URGENTLY'' IN NEW PRODUCTION A/C 
BUT WITH NO RETROSPECTIVE APPLICATION WILL BE CLASSIFIED B/0 OR B/4. 

I M PORT ANT! THIS DOCUMENT MUST NOT BE ISSUED TO ANYONE OUT SIDE THE DE HAVILLAND 
AIRCRAFT COMPANY ORGANISATION WITHOUT THE AUTHORITY OF THE. DESIGNER 
IN CHARGE OF DEVELOPMENT 
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DRAWING OFFICE lLhlTI)BOOK - SECTION 1. 
FACING IVJ. 6137. 

CLASSIFICATION OF MODIFICATIONS ON DRAWINGS. 

PRIOR TO THE INTRODUCTION OF FULL MODIFTCATION PROCEDUF~. 

It is the practice in the Drawing Offices to give a 11od. classifi­
cation to raised issues of drawings for the guidance of the Engineering Offices 
and Production Control. 

It is important to realize that the only classifications that can be 
used are as follows:-

Class 2. Implying compulsory action as soon as possible. i•lith scrap. 
(issue D.O.I. if modification of details can save scrap.) 

Class 3A. Implying modification as soon as possible without delay in 
Aircraft programme. Scrap permitted. (issue D.O.I. if 
modification of details Gan save scrap.) 

Class 3B. Implying modification as soon as convenient (e.g. when exis­
ting batch of details is used up or a tool change is 
desirable etc.) 

Certain drawings have been issued quoting Class 2A .or 2B. This implies 
that retrospective action, because of Interchangeability Safety or Functioning, 
had! been considered thereby making it a definite case for a written mod. · 

Class 2-! or 2]. must not therefore be used without a written mod. 

Written modifications are required in the following cases if any 
aircraft of the Type No. affected has been delivered or is in a pre-delivery 
condition, or, if there are to be any differences in the mod. standard of· the 
aircraft. still on the production line. 

(i) Any Classification where Interchangeability Safety or Functioning 
are affected. 

(ii 
(ii) Mods to, or introduction of, any Equipment that requires A.R.B. 

or A.I.D. approval. 

(iii) Mods to, or introduction of, any Equipment requested by Customer. 
(This is to record in the Log Book, any change from the standard 
.Aeroplane. ) 

\{here written modifications are required the drawings must not be 
issued until the Development D.O .. have provided a IVJod. No. to go on the drawings, 
after which all subsequent alterations must be recorded on that Modification 
sheet until the drawings and mod are issued. 

.. When issuing design alterations as Class 2 the detail and assembly. 
part numbers affected must be changed as laid down in the D.O. Handbook Chapter 
4 Para. 5. 

In certain special cases (e.g. when only the prototype aircraft parts 
exist) this ltlie may be waived but only by agreement,with the Assistant Designer 
in charge. 

Class 1 modifications must not be issued without the approval of the 
Chief Designer. Lower Classifications must be approved by the Designer I/C. 

~-/----~------------~~~ 
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DRAWING OFFICE HANDBOOK - SEOI'ION 1. CHAP.LJ.. 

CHAPrER 4. DRAWING MODIFICATION SYSTEM. 

G~NarE. 

PI.E.ASE REIVIEMBER THAT WHAT MIGHr APPE.AR TO YOU .AS A ."IIfilliOR" MODIFICATION 
TO A DETAIL, INV.ARI.ABIX ME.ANS THE SCRAPPThiG OF EXPENSIVE TOOlS .AND TF.MPLA.TES. 

It should be realised that the modification procedure will vary for 
Civil or Military aircraft according to circumstances. Reference should 
be m~de to the current instructions issued for the particular aircraft, 
the drawings of which are to be modified. 

The following instructions are, however, applicable to all types. 

2 ~..,.~ CLASSIFICATION OF MODIFICATIONS. 

The classification of modifications applicable to de·Havilland 
Aircraft are given on M.6137 opposite. 

3. PREPARATION OF MODIFICATIONS. 

-~· 

(1) 

(2) 

( 3) 

The modification is to be written in the following order:-

New Drawings 
Cancelled Drawings 
Modified Details 
Modified Sub-assemblies 
Modified G • .A.'s. 

The grid system should be used, e.g. Position 181. The note 
" •....••••••••• " has been changed from " •..• o .•.••••. 0" 

In the description, the alteration should be quoted to ········••o 
from .... o .•...•. e .ge dimension .7" was .6", or• dimension altered 
to .7 11 from .6". 

( 4) · The description should be confined to the bare alteration and not 
confused with the reason, which should be stated clearly below in 
the space provided, as the reason for doing the job and not a 
summary of what has been done. 

(5) Works Query Note references, etc. should be quoted. 

( 6) 

( 7) 

When assembly references and numbers off are affected by an 
alteration to a G . .Ao or assembly, do not forget to modify the 
detail drawings. 

If existing parts ~re scrapped by the modification, but can be 
altered to make them usable, issue a D.O.I. for this purpose and 
quote the number on the modification sheet, e.g. "Existing parts 
may be modified as shown on D.O.I.o••••••o••····" See also 
paragraph 9 ·3. 

(8) D.O.I's which have been issued for advanced information should 
be quoted in the superseded column, and stamped with the "Incorp­
orated" stamp. 

(9) Drawings affected by the modification, but altered by amendment 
action must be referenced on the modification. In the descript­
ion column state as follows:- "Drawing No.'s •....•... ~·····••o••• 
altered by Amendment List No o ........... " See Paragraph 9. 7 for 
details of Amendme~t Procedure 

4 • MARKING UP OF ORIGINAL DRAWTIJGS. 

When a modification is made to the master drawing, (linen, paper, 
or Ozalid) the alteration must be ringed round in yellow pencil. , Thus· 
every print taken from the drawing will indicate the latest modification./ 
Red or Blue pencils· must not be used a-s they do not print. Wher.L further 
modification is requi~ed, the draug}?.tsman will first remove the existing 
yellow markings' . car.ry out the new alteration and then ring round the 
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4. continued. 

new modification in yellow. Linen tracings are to be marked on the 
front f~ce, i.e. the matt surface, paper drawings and 11 0zalid11 are to 
be marked up on the rear face. 

When making ne"\'1' drawings which are based on an existing m" a wing, 
especially in the case of altered sepia prints, care must be observed 

· that obsolescent references and specifi.cations are not perpetuated. 

5 . ALTERATION TO DRAWING NUMBERS . 

'N.hen.a modification is made to a part which affects INTERCEUU~GE­
ABILITY, SAFETY or FUNCTIONING, the dra"\'l'ing number of the modified 
part must be changed . 

. Detail parts are to be given an entirely new part number and will 
revert to issue l. 

Storable assemblies will have a stroke number added after the 
existing Part Number and the issue of the Drawing raised. For example:­
a fitting Part Number, 4.FS~234 Assembled on Bulkhead 4.FS.678A is 
unsuitable, has been re-designed and in its modified form is Non­
interchangeable. The following Part Numbering changes must ther.efore be 
made:-

Fitting) Part Number prior to modification- 4.FS.234 Issue 3. 
) Part number after modification - 4jES.999 Issue 1. 

-Bulkhead) Part Number prior to modification- 4.FS.678A Issue 2. 
) Part number after modification 4.FS.678A/l Issue 3. 

It sh01.1~d be clearly understood that the addition of a stroke 
number at the end of a part number i.e. 4.FS.678/A/l or the raising of 
a stroke number i.e. 4.FS.678/A/l raised to 4.FS.678/A/2 is the 17. 
equivalent to allocating an entirely new part number. 

It is therefore most important that a copy of the drawing (pref­
erably a transparent copy) be taken before the alterations are made to 
the }1aster Tracing i.e. before the addition of stroke numbers. 

This CO})Y should be marked "This drawing will not be required when 
I11od. No.--- is introduced" or "Cancelled" as appropriate and returned to the 
Drawings Library. 

., 
General Assemblies and Arrangementsdrawings will be modified to 

call up the nevr storable assembly and the issue raised, but the Part 
Number will be unaltered. In the example above, if the Bulkhead, 
4.FS.678A was called up on General Arrangement of Fuselage 4.FS.lA. then 
this G.A. drawing would be altered to call up 4.FS.678/A/l and raised 
in issue, but its number v1ould remain 4.FS.lA. 

Subsequent modifications which affect Interchangeability, Safety 
or Functioning will again raise the stroke number. In the case of the 
example above, the part number would become 4.FS. 678/A/2 and the issue· 
raised to 4. 

Subsequent modifications which do not affect Interchangeability 
Safety or Functioning, the drawing issue number only v1ill be raised, 
the stroke number remaining unaltered. 

Drawing numbers which have been changed by the addition of a 
stroke number _must also be altered on their respective assembly drawings, 
but all assemb+y number references on detail drawings required to make 
the assembly to which the stroke number is added, need not be changed. 

6. 11I'1ISSING 11 ISSUE NUMBERS. 

It is confusing for production persom1el when they receive draw­
ings with a jump in Issue numbers. In one example they had received 
Issue 5 and then Issue 8. It I•Taf? found that the draughtsman had put 

-I ,. 
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6. continued. 

7. 

on an alteration to Issue 6, another draughtsman an alteration to Issue 
7 and neither of these had been issued •. This causes considerable 
inconvenience to the Engineering Dept., as Issue 8 only was ringed up to 
show the modification, the ring markings for Issues 6 and 7 being omitted. 
There is also confusion in the print distribution department over miss­
ing issues. When a modification is made to a drawing the issue number 
must be raised and the drawing issued. In the case of drawings on 
experimental issue however, when two or more draughtsmen require to alter 
the same drawing, it can be done under the same issue number by mutual 
arrangement. Care must be taken to see that each modification is 
correctly ringed and entered in the issue column before the drawing is 
issusd by the draughtsman making the final alteration. 

AMENDMENTS. (Not applicable to Experimental Aircraft). 

A large number of drawing alterations of a minor character can be 
carried out by Amendment Action; generally such alterations are of minor 
importance and if they are overlooked or not acted upon the production 
departments would not be inconvenienced or the design of the components 
prejudiced. This does not mean that small alterations can be ignored 
by the Drawing Office. The procedure in these cases is to make the 
necessary alteration to the Master Tracing and give a description and/ 
or an illustration of the modifica-tion on the current Amendment List. 
The issue of the Master Tracing is NOT raised, but the number of the 
Amendment List is entered in the Amendment List Column on the extreme 
left hand side of the drawing. 

As the Amendment List only is issued and not the drawing, a 
considerable saving in prints can be effected. 

The following alterations may be covered by Amendment Action:-

( 1) 
( 2) 
( 3) 
(4) 
( 5) 
( 6} 

( 7) 

A~) 
( 9) 

(10) 

(11) 

Schedule corrections 
Schedule references on drawings 
Assembly numbers 
Addition or deletion of unimportant notes. 
Pictorial corrections 
Minor dimensional corrections, not affecting strength 
interchangeability or tools. 
Improved method of dimensioning, which do not materially 
alter part. 
Deletion of Redundant Dimensions 
Part Number corrections on Assembly Drawings (not 
alterations brought about by modifications, e.g. tracers' 
errors) • 
Reduction in numbers off. (Discretion to be used in cases 
of parts fabricated by ourselves). 
Correction of Rivet Lengths. 

The following must not be altered by Amendment:-

fl) Changing of material specification. 
(2) Part Numbers - the addition to, or deletion from an assembly 

drawing. 
(3) Increase in number off. 
(4) Addition of Tooling Holes. 
{5) stroke numbers added to balloon references. 
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CHAPI'ER 5. ISSUE OF DRAWINGS. 

1. GENERAL. 

Before the first issue, all drawings must have design approval. 
The Print Room will not accept drawings without the authorised 
signatuxe of the Assistant Designer in charge of the unit or aircraft, 
who must also initial the 'Checked' column before second and ffUb-
se quent is ffUe s • 

.Alterat±ons for each isffUe must be ringed round in YELLOW pencil 
on the und~rside of the paper drawings and on the front of the linen 
tracings. See note re issue numbers (Chapter 4. Para.6.) 

2.· ?.RODUCTION ISSUES. 

3. 

Drawings for full production must be listed on a BLUE print 
requisition and handed to the Drawings Library assistant who despatches 
them to the Print Issue department. These drawings are then distrib­
uted to the production departments concerned with the particular aircraft 
and to any persons listed on the record cards as holding copies of the 
earlier issue of these drawings. 

EXPERIMENTAL ISSUES. 

Drawings from the Experimental D.O's. for Prototype Aircraft or 
Major Design Developments must be examined and approxed by Mr.A.T.Cross 
after receiving Design Approval but BEFORE ISSUE. 

A WHITE print requisition is then completed for the drawings to 
be isffUed, with a bold note "EXPERIMENTAL ISSUE". The Print Distrib­
ution department will then forward copies to those people indicated on 
the "Issue of Drawings" instruction for the relevant type. 

After printing, the originals will be returned to the person 
signing the requisition. 

4. CASTINGS·& FORGINGS. 

5. 

Drawings of Castings and Forgings mu.st be noted on the print 
requisition so that additional copies required by the Experimental 
Buying Office are allocated. (For full procedure see Section II}. 

TRIAL INSTALLATIONS ON PROTOTYPE AIRCRAFT. 

Where it is inadvisable to issue a drawing until a Trial Install­
atio·n has been proved satisfactory, the words TRIAL INSTALLATION 
PROTOTYPE ONLY _ SEE SUSPENSE NOTE, No .••........ " are to be pencilled 
in large letters on the drawing before issue. 

Concurrently with the drawing issue, a Suspense Note must be issued 
stating that the drawings affected are to be suspended after lst. aircraft. 
When the Trial Installation is approved, the note is to be removed from 
the drawings, the issue raised and the drawings-re-issued as "Ftlll Issue" 
together with the Release Note. 

6. TRIAL INSTALLATION ON ?RODUCTION AIRCRAFT. 

Drawings are issued in conjunction with a T.I. Form and must bear 
the note 'TRIAL INSTALLATION ONLY". "T.I." NO ....•..... " When the Trial 
Installation is approved, the note is deleted from the original drawing, 
the issue number raised and .issued on production. 

7. DRAWINGS FOR A LIMITED NUMBER OF AIRCRAFT. 

When a drawing is issued to cover one, or.a particular number of 
aircraft it mu.s.t bear the production numbers of .the aircraft affected. 
e.g. M/C. 600? to 6005. (Note. NOT 'Second Production .Aircraft·' etc.) 
In such cases a Suspense Note is not required. Where applicable it is 
helpful to state the Production drawing numbers. e.g. PROTOTYPE ONLY. 
FOR PRODN. SEE DRAWTNG ·········~··· 

19. 
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· 8. CANCELLATION OF EXPERIMEJNT.AL D~WINGS. 

When drawings have been issued with a Suspense Note,the Release 
Note is issued stating the drawings cancelled and the drawing is marked 
in Red ·Pencil 'CANCELLED'. 

If a redesign of any component cancels a drawing which has been 
issued in the ordinary way without a Suspense Note, then a Suspense a~d 
Release Note must be made out to cancel it. 

9. OFFICE COPIES ETC. 

~ 
\ 

Prints have, iri the past, been obtained by-filling in a print slip 
for 'Office· Copies Only', and have been used for the following purposes:-

(a) .Amassing a private collection 
{b) Passing them to individuals in the Shops direct. 
(c) Sending them to out side Firms, etc. · (usually with a letter) 
(d) For real use within the office, (e.g. where the drawing is a 

key one and several people require it at the same time). 

There have been occasions when the Drawings Library have been unable 
to prove that a drawing has been sent to the Shops or the outside Firm, 
simply because their record cards say "2 off Office Copies". .All print 
slips for special issue must be White and must state their ultimate des­
tination, e.g. regarding the above:-

{a) & {b) Not permitted. 
{c) The print slip should state "2 off Rolls-Royce to accompany 

letter, or "3 off M . .A.P. to accompany letter, or "2 off :Mr. 
Long for ordering," and so on. 
The prints are to be returned with original to the person who 
made out the print slip. 

(d) The print slip should state:-"1-off- D.O. Use". 

It is permissible for original sketches for urgent mock-up P.urposes 
or layouts for Stress Office to be handed direct to the Department concerned, 
without numbering. If, however, the drawing has to be printed, it must 
be given a proper drawing number and handed in with a White print stating 

11 1-aff for Nbck-up Room only," or 11 1-aff for Stress .Office Only11 ., 

----------------------------~----~--------------------------~------~------~----~~~---
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CH.API'ER 6. DR:AWJNG OFFICE DOOUMENI'S. 

l. SUSPENSE .AND REIE.ASE NarES. 

The object of the Suspense and Release Note System is to provide 
a rapid means of stopping the manufacture of parts which are either to 
be scrapped or extensively modified as shown in Example 1. 

In addition, the Suspense System is used when "N.D." Parts are 
transferred from one. drawing to ariothe.r. Such changes may be the result 
of a Production Request to suit an operation schedule. Example No.2 
Illustrates the method to be adhered to:-

On experimental work for Prototype Aircraft the SUspense Note System 
is also used to issue a Trial Installation. (See Cha:p.5 Para.5.) 

A Suspense Note is treated as a very urgent item by the recipients 
who take immediate action on its instructions. Waiting to re-draw or 
modify a part. is not quick enough, as apart from the time taken to modify 
the drawing; each drawing takes its turn in the various departments con­
concerned, i.e. Printing, Issue, Production Engineers, etc. and valuable 
time, material and labour may be wasted if a Suspense Note has not been 
issued promptly. 

When writing Suspense Notes the instructions given on the front of 
each Suspense Book must be carefully observed. 

When the aircraft type passes to the Production stage, care should 
be observed that Suspense Notes which are not directly applicable to the 
Prototype Aircraft are not i·ssued to. the Experimental Department. 

Suspense Notes are not to be issued without the words:..,.. 
"SEE SUSPENSE NOTE NO •...•...•.•• " being printed in bold letters 

on the original drawing. 

Particular care must be observed with regard to "ND" parts Y~hen 
suspending G.A.'s or assembly drawings. It is important that all 'N.D.' 
Numbers, are futly listed' • 

Release Notes should also be compiled with special atte-n~ion to 
N.D. numbers. :Frequently a new drawing will be released to issue 1, 
replacing a Suspended drawing. The new drawing may be only. a modified 
form of the Suspended drawing and ·will, therefore, call up a number of 
"N.D." parts used on the previous drawing. In these cases the Release 
Note must list the common "ND" parts and also the "ND" parts which are 
definitely cancelled. See example Release Note No.l for details:-

DO NOT WITHOLD INFORM]T!ON FROM EITHER SUSPENSE OR RELEASE NOTES. 

Note. 
If a new drawing replaces a suspended one, say so on the Release 

e.g. 3.CF.2000A. Issue 1 Control Column, 
replaces 3.-CF.lOOOA Issue 6. 

Similarly, if a drawing is definitely cancelled on the Release Note 
and, there is no replacement, a note to this effect should appear alongside 
the drawing number. 

If there. is insufficient room on one sheet for all the drawings 
concerned, use the next consecutive numbered form and not pieces of paper 
or private duplicate books. 

-~ 
) 

"-.._.../I 

21. 
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To .... A~ .... ~ .. 9..~ .... -.................................... RELEASE NOTE 
......... ~-~~.g.~~~ ......................... . 

, ................. ~9.!.~ ....................................... M/ c Type ..... ~:-~:...!.9. .. ~ ....................... . 
Component ... RJ;.A~ ....... E'.~.~i.~ . .6.§~ ........... ERAt1.~ ...... 17. ............ .. 
Work may be recommenced to the following Drawings :-

PART No. NEW 
IssuE DESCRIPTIO~ 

--------~----1---------------------·----

.. J?..:.f..~ .... ~.l.~ .. A. ....... !.. ............. EE~.t1.~ ...... N.9. .. J.:7.. ...... ~~~.~.~5;~~ ... . 

............................................................... ?..:f. .. ~.: . ..I.9..!..A ..... 9.~ ... A/.~ ...... ~.9.9~ .. -. 

.... !..H§ ...... f9..~.~c~~ .. \.~~G ... ~.~.~~ ... ~6.~!.~ ..... 9..~ ..... ?..~f.J~: . .I.9..! .. 1!:! 

.... A.~~ ....... ~~.~.~~.!.~~.~ .... 9..!i .... ~:.f.~ ..... ~.t~.8.: .............................................. . 

.... ?..:.!.:.~: .. .!.!.~.~.9 ..... g .............. ~.§.~ ........ !:.~.A!.~ .................................................. . 

........... ~~ ........ ...!.~.1.~9 .... ..\. ............... 9..9.~.~.~.L~.§ ....... F.?.~ .. 6:!..~ .......................... . 

The J'ollow·ing D1·gs. are *not requi1·ed fnr P?"nrf.n./*('a.;ec•.'llt d . 

..... §., ... E~,_..L9..L.A. ............. ~ ... F..~ .... ..l.Q~ ...... ~.O ...................................................... .. 
11 105 M.t:l. 

=::::::::--~~~=::::::::::::::::::::::::::: ::::::?E:::.~:J:~:e::::g;:§:: :::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Signed .... B.~APA~.~-~ ...... ~.LG., D ept .. f.~Q.Q .•. ?..9 Date ... ~9..:.~~.~ 

F., ..... No.l\18 C.P.70•<o l~ITIAL.~~c ey OE~\~""ER '/Q 

To ... -.-.................................... --.-RELEASE NOTE IS~UEO Wl,.\4 
~IJS~E~~E NOTE 

--...................................... - ....... M/c Type ..... g, ... H.,..\.9.~ ...................... . 
Component ...1.~.f!!i.~.~M ~~~ .. J:A.~~~ .. Jj_!..§.: ............................ . 

Work may be recommenced to the follow-ing Dmwings :--

PART No. NEW 
IssuE 

DESCRIPTTON 

5F S47to~.C I EMOW CAL.l..E~--··~..~~·· 6~--··-

.::~:E.-~§:i:~:?. ::::::i::::::· ~~~~~~:~:~::6::::::::~:~:~::~:~:::::::::::::::.:::::.:::::.:: ... 

===~:~~:~~:: =::::=.j:=======:~~~~:~= :~~~~::::~~-~~~~:::.:· 
........ __ .................................... , ... _____ , ................................................................................ . 

~ooouooooouo-oooooouoooooooOHOOOOOOU oooooooouoooo 000 ___ oooouoooooooooooooooooouooooouoooooouooooouooooooooooooootoouooooooooooooooooooo 

:••uo•••••:••nuouo,..oouoootooooooou ooooooooooouo -·-----••••••••••••ouuuooou .. uoooooooooouooooooooooooooooooooouoooooooo••••••••••••• 

'fhe follow·in,q Drgs. a1·e *not 1·equi·red jo1· Pro_dn./*C'ancelled. 

Si,qned ... S.!;.A.Q~.~~~-.... ~.\§:. D ept .. F.?.~9.~.J~9. Date ... ~:: .. ~.: .. i.O 
FormN•,7518. C,P,7M-40 1~1.,.\A~~E,O SY QE,5\~~E.R 1/c;. 

To .. r.:i.~.t!§.i ....... G!.Y..s.~ ..... 9.~ ........ SUSPENSE NOTE EXAMPt.e: 

...t.~9..~.i. ...... 9.l: ...... ~.~~.~~-~ t'IC? I. 

..~.9.!.;, ....... ~.Q.Q:6.~.: ....................... M/ <'· Type ..... g:.~: .. ..\.9..§. .................... . 
A/ c affe~ted. ..... ~9..9..~ .... 3~: .... ~.~§.~§:9~.~~.!., ......................................... . 
Component ....... ~s.6.~ ....... E.Y .. §.s.b.A~.J; ........ f.J~:A.M.§. .... J.J. ............. . 
S1tspend work on : (1) *Lofting. (3) *Jigs and Tools. 

(2) *Materials. ( 4) *Operations. 
*Delete as necessary. 

PART No.· DESCRIPTION 

.... § .. F. .. ~ ... .\.9. .. ! ... A.. ............. E.~.AM.~ ........ N.~ .... I.:T. ...... J.N.~.~.Y.~.1.~ .. ~: ........ .. 

-::::§:::F.:§:::i:9j::~::Q.: ::::::(i:Y.~~ii::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::·:::::: 
. ...................... \.Q.~ .. ~.9 ......... ~RA~.)S~i' ............................................................................. . 
. .......... ~ ......... ..\9..~ ... ~ .. P. ......... ~~.§.~.~.! ................................................................................ .. 
........... '! ......... JJ ... !.. .. ~ .. P. ......... ~.H.A.~.~.!;..~ .. ~ ...................................................................... . 
........... ~ ........... 1..\.~ .. J~.? ........ W.§;.§ ....... P..~.A!..t ............................................................. .. 
........... ~! ........ ..!.g.I .. M.9.. ....... P..9..Y.~.~~\.~.~ ...... E.~A.i..~: ..................................... . 

....................................................................................................................................................................... 

ooooooouooooo~ooooooooooooooooouooooouuuu oooouooouooooooooooooooooouooooooooooooooooooooooooouuoouooooouoouooou .. ooooooooouoouoooooooooooooo" ... """ • 

Reason : ... f..~.~M.~ ....... ~.2 ..... \1 ...... !.9. ..... !?.~ ...... ~.~~g.~).§~.~9 ......... .. 
.!..9.. .... ..l.tt~QR:~.9.gA1..~ ....... A.P..g .. \i..\.9.~.~~ ........ 9..6.Y..~.~~ ...... . 
.. ~Q.!.i..~g, ......... ~i..9x.-1.6.£3.~.: .................................................................................... .. 
8-i,qned ... ~.~.A.P..A~~.§: ..... '?..\§: De ptJ;.x.e .... Q.Q.. Date ... ..\.~ ... ~~ .. ?..9 

IHITIAI..1..5Q 6Y CE~Ic:-NC.R 1/c 

To ... t:i.~.t1.~~ ..... G.!.Y..~~ ...... Qt.:\ ........... SUSPENSE NOTE EXAMPLE· 

... f..~.9..~! ...... 9..t: ..... ~~.~F..§.~?.~ ~C? a. 

...~9:L.s ...... ~.9..9..!$.§, ........................ M/ r. Typ8 ..... Q.:.H : .... !.9..~ ..................... . 
A/ c affected. ............. !:':!9..~§ ....... 6Ef..gs;.!.g9. ....................................................... .. 
Component ........ !.~§!.~Ytl~N.! ....... ~AN~.~ ..... !:1 .. !.~.· ........................ .. 
Snspend. wo1·k on : (1) *I sftiftg (a) *Jigs aHEl Tesh· 

(:;J) *Hate.Fiale ( 4) *Operations~ 
*Delete as necessary. 

PART No. DF:SCRIPTIIJ:O. 

. .. ~ ..... F. .... ~ .. 4.7. ... ~.?. ......... G.A.~~.~.9 ...... f..9..~ ..... 9..~ .... ~ ... F. .... \.?.~ .. 6 .. A~E. 

.... ?. ... f. .... ~.§.~ .... ~ .. ?. ....... IQ ..... ~.e.. ..... ~r!..A.~.~.f..t.~.~.~Q .. ~.9. .. ~t~'A 

Reason: .. i..~.6-~.~.F..i.8~~? ....... :\.~Q ...... ~.§.B.M.l~ ................................... .. 
............................ 6.~~~ ........ ~~ ...... 9.~!.6.!.~ .. ; .... ~!~§.~: ............................................. , 

Signed ... ~.§..A9.~.~~§.: ... ~.tG: .... De pt...e~.9.?: .. ?..5? Date .... g.::.§t?.~ 

I~I'TIA~'.~C ey CE.~\~HE.~ 1/c 
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2. ADVANCE ORDERING OF MATERIAL FOR PROTOTYPE AIRCRAFT. 

It is of the utmost importance that early notification be issued 
regarding prototype material requirements, e.g. extra large sheets, 
Tubing, Extrusions, Ball Races, Hoses, Jacks, and other specialised 
components. The se i terns are to be ordered through the rned.ium of the 
'ADVANCE MATERIAL ORDER FaRM' (AMOF), its whqle purpose being to ensure 
that ordering of other than stock material is not held up pending the 
first issue of Experimental Drawings. A facsimile of the form and 
method of ordering is reproduced here. 

AT~:~:n~,~~~:=~~~~~~h:~~PRM:~:M A.M.O.F. :~J1.·J:~0~00 
*The materi~l ordered on the form below has now been embodied in Drg. No ...... ~.~ .. ~f.'.~J9.J.. Iss. 1. 

Any subsequent material alterations -..vil1 be covered by later issues of the Drg. 

* IteH'l:s ................ sresree SR tae fsRR 'eels"' are Rsls+tg:Br f8'JYiF8Qj for dotaili of rBpl~ciJ+liJ:lt iiO A :H (• F ~To. 
*(DELETE LINES WHICH ARE NOT APPLICABLE) 

Signed ............................. . Dept ........ ~X.P~. eo. 
Tear along tAu line 

ADVANCE NfATERIAL ORDER FORM A.M.O.F. N9 
FOR PROTOTYPE D.H ... ..\95. 

6000 

To: Mr Long, Mr Rex King, Mr. Mitchell (EXP. METHODS) Date ..... a.~ ... ~.~. ~Q. . ..... . 
COMPONENT: ........ <;.Q_~.,.RO\. C.O~I.JM.~. 

THE FOLLOWING MATERIAL WILL BE REQUIRED ON THE ABOVE AIRCRAFT 

MATERIAL 
Specn. No. Off Methods Office 

Item Description Size andfor Per A/~ Record 
No. Part Number 

t. 6A~~ RACE 5KF. ~~~Q~ 4 

C~AI~ WIT}-4 $?ECIA'. 
a. 3/S 

lt 

~ITCH e.~.~. E~O FI,.TI~~. 

(SEE Q~~. 5 X 17) 

~. I-1TS ~QU~C e.A~ ~~~ o;c x 14
11 

C:f.C473 

4. M.~. ~uee. 2'' o/c x 10 ~'W~ \45 
X 4'- 0.,, 

5 HAMOWH~e.~ 

~U~~I.IE.C BY XYZ. ~-r_c 
ASC.Z~ a 

Remarks: A.~O.Y. .. ~ ....... ~Y.A.M,'ji,..Y. ......... F..9~ .. J?~9.i .. 9..!.Y.~.~ ......... 9.N.~Y.~ ...................... .. 
t H~~CWI-4SE.~ ........ W.J~~ ~~ ~E~~~~~9. ..... ~.9..~ .. _!E.~,-. 

Fo>rm No. 1630/5.49 B.P. G.7l25 
Signed ... 

The bottom portion 11 A 11 is to be completed and issued as soon as 
possible to ensure that the material will be available against the issue 
of drawings. The top portion "B" should also be completed as soon as 
possible, especially if the material is to be cancelled or changed. If 
material changes are made without the ini~ial notification being can­
celled, large quantities of material become redundant. 

DO Nor lEAVE PORriON 11B 11 LAYING .AROUND JN THE BOOK WHEN DRAWINGS 
INCORPORATING PORTION 11 A11 HAVE BEEN ISSUED. . 

2.3. 
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3o DRAWING OFFICE INSTRUCTION (D.O.I) BOOK. 

The se books comprise transparent numbered sheets which are used for 
Urgent Modification Action and for issuing Advance information to the 
Shops. A carbon copy is retained in the book for reference and the 
detachable transparent copy is issued for printing in the usual manner. 

It is important to note that D.O.I's which will affect interchange­
_ability, safety, functioning, and cost, on aircraft in Production and 
Service, must be made the subject of an official mod. (not an internal modo) 
The D.O.I. must then be treated in the same manner as a 'Z' number (i.e. a 
drawing used for emparting "advanced information" to the shops) and must 
be quoted and issued with the Mod. Sheet. 

Where a D.O.I. makes a change that will subsequently affect the 
master drawings, the master drawing must be endorsed with a pencil n·ote :­
"SEE D.O.I. " This note will be removed upon incorporation of 
the change whichmust be effected as soon as possible after the issue of 
the D.O.Io 

The D.O.Io may be also be used as a measure to modify or convert 
components which may have become obsolete due to the introduction of a 
modificationo In such cases, the modification sheet and/or the modified 
drawing will state:- "For alteration to existing stocks see D.O.I ••••.• oo•" 

DRAWTNG DEVIATION NOTES. 

These are sent in by Inspectors in the Experimental and Lofting 
Departments to cover queries on Prototype Aircraft and Trial Installations. 
They indicate deviations from drawing dimensions which have been proved 
incorrect and which are brought to the notice of the Draughtsman concerned 
for correction before the drawing is released for productiono 

Deviation notes are entered in a register by the Office Clerk and 
passed to the Draughtsman for action. An acknowledgement that the drawing 
has been corrected is embodied in the bottom half of the form; this portion 
should be completed without delay and the entire form returned to the 
Office Clerk, who will file the top half and return the acknowledgement 
to the originatoro 

WORKS Q,UERY NOTES • 

These, broadly, form the liaison between the Production Department 
and the Drawing Office and cover a wide field of applications, such as 
requests for alternative methods of construction, alternative materials, 
queries on dimensions and alterations to drawings to suit a particular 
method of assemblyo 

The lower portion of the query note is for the Drawing Office Reply, 
which should be as clear and concise as possible, illustrated where nec­
essary by sketches, as the information given constitutes an authority 
for the recipient to take appropriate acti.on on the query o Care must 
be observed to see that. the carbon copies are legible o 

·Works Query Notes must be answered promptly to avoid needless prod­
uction delayso 
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CH.APrER 7. DRAWING OFFICE SERVICES. 

1. LOFTING DEPAR~MENT. 

~he object of these notes is to describe bri~fly the organisation 
of the Lofting Department, and its relation to the Drawing Office. 

~he Department is under the Supervision of the Design Department 
and cons.ists of three distinct sections with the following functions:-

(l) FULL SCALE LAYOU~ SEC~ION. 

~his section is responsible for drawing accurately and to Full 
Scale on specially prepared metal sheets, the complete fairing lines of 
the aircraft. In addition they will supply ordinates, dimensions and 
other information on special sections, curves and other shapes to the 
Master Layout Section and, also, to the Drawing offices and other depart­
ments requiring ffUCh information. 

(2) MASTER PLA~E SECTION. 

This section draws on specially grained metal sheets, all sheet 
metal and other details for which tool templates are required. These 
'drawings' are known as '~ter Plates' and show the part as 'Developed' 
in the flat, with tooling holes, bending allowances, press tool profiles 
and any other information required by the Production Department. 

It will be appreciated that drawings of sheet metal parts are 
quickly 'proved' in this department before manufacture or tooling is 
commenced. Any errors on the drawings therefore, require to be quickly 
corrected in accordance with the Deviation Note originated by the Lofting 

- · .___ _De_partment • -- ........_______,· 

( 3) PROCESS SECTION. 

This section reproduces from the Master Plates, by a lithographic 
~- process all tool templates, etc. as requested. 

( 4) ROUTINE PROCEDURE BETWEEN DESIGN AND LOFTING DEPARTMEN~. 

It will be the responsibility of the Design Department to supply 
a preliminary set of fairing lines, drawn to a convenient scale, which 
will also include particular dimensional stations, e.g. fuselage and 
engine nacelle cross-sections, wing profiles, and other geometry 
necessary to the overall design of the aircraft. Where a component has 
-~ straight taper - say an Aileron - it would be sufficient to give profile 
dimensions of each end rib, with plan outline and rib positions only. 
Any such information found by the full-scale layout section to be in­
correct will be rectified and "faired in" by them in agreement with the 
Design Department. 

Preliminary lines drawings done by the Design Department must not 
be issued to the Shops; they may, however, be sufficiently accurate for 
work in the Mock-up room, and could be issued for that purpose. 

J 
.Afl though it is desired to avoid unnecessary Memos and other paper 

·work~ -ihe Drawing Office practise of requesting information from the full 
scale layout section on odd scraps of paper must cease. Such requests 
from any department should be clearly written in a Duplicate Book and 
amplified where necessary, with a sketch done on detail paper, or a print 
of. the drawing, signed by the Section Leader in the Drawing Office, or 
Department concerned. 

';rhe Full-Scale Layout Section will enter t.he information required 
on a Layout Ref. Sheet, and identify it by placir~ the suffix/~ behind 
the Drawing Number, e.g. if the sketch be of a Stiffening Channel, Part 
No. 6.W.273, the Ref. Sheet will become 6.W.273/M. ~e original will 
be retained and filed and a copy sent to the department requesting the 
information. Personal Part or Drawing Number Systems are not allowed,· 
and all work done in the Lofting Department must be immediately ident­
ifiable with the Drawing Number used by the Design Department. 
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1 ( 4) continued. 

Typical examples where the Drawing Office requires information from 
the Full Scale Layout Section are as follows:-

(a) A cross section through the fuselage is required at 30° to the 
horizontal datum between two existing frames. A note to the 
Lofting Department will'· request this information, which will be 
issued on a Reference Sheet, the number of which will be that 
of the fuselage G.A. 

(b) The drawing office may request the Full Scale Layout Section to 
check clearances between components. 

(c) As the wing, fuselage, canopy, engine necelles cross sections are 
drawn as 'nested' sections by the Master Plate Section, copies 
of these can be obtained on Cartridge paper for Drawing Office 
use. Judicious use of these printed sections can save many hours 
in setting out profiles. 

( 5) DIMENSIONS DEPENDENT ON LOFTING. 

All ordinates and profile dimensions which are dependent on full 
scale layout will be omitted·from drawings and in such cases the following 
note mu.st be added in bold lettering to the drawing:-

"DIMENSIONS NOT GIVD ARE GOVERNED BY MASTER LAYOUT PLATES". 

It must be emphasised, however, that this note is not to be used 
by Draughtsmen as an excuse for incomplete dimensioning of detail parts. 

Typical examples such as flat plates or fittings having simple 
bends which cannot be fully dimensioned due to the complete geometry 

' not being available in the Drawing Office, must not carry the·above note. 
In these cases, it is the duty of the draughtsman to request such 
information as he requires from the Full Scale Layout Section as outlined 
in Para.(4) and to complete the drawing before issue. .Discretion must 
be exercised in determining which drawings will be dimensioned. For 
example:- curved members with complex curvatures would not be dimension­
ed, but would be dependent on the Master Plate; on the other hand, a 
flat gusset plate adjoining, say two frames, which may be located at an 
angle to the relative datums could be fully dimensioned in conjunction 
with the Full Scale Layout Section. 

IN CASES OF DOUBT, OBTAIN THE .ADVICE OF THE LOFTING DEPARTMENT. 

( 6) LOFTING DEPARTMENT HANDBOOK. 

A Lofting Handbook has been prepared, detailing the work of the 
department and methods of procedure for each section. Copies are 
available for reference in the D.O. Standards Section. 

2. DRAWINGS LIBRARY. 

(1) All drawings, with the exceptio'n of those being used by ·the 
Experimental Drawing Office on prototype aircraft are filed in the 
Drawings Library. Master tracings, i.e. linen or paper originals must 
not be used for reference purposes and should only be obtained from the 
Library when modifications action is necessary. 

A complete set of prints are available for reference purposes. 
Prints or Master Tracings may be obtained by filling in a yellow ticket 
and handing it to the Drawings Library Assistant who is stationed in each 
office. 

Where the original Drawings are in use in the Drawing Office and 
are required by the Drawings Library for printing, a label must be 
attached to the drawing. .This will ensure the prompt return of the 
original drawing to the Draughtsman concerned. 

(2) Drawings from outside sources e.g. other firms, M.O.S., etc. 
must not be retained by individuals to .amass a private collection. 
All such drawings (excluding SIS, AGS, BSI, SBAC) must be indexed and 

i-------~----------------------------------------------------------~ 
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( 2) continued. 

numbered immediately upon receipt by the Drawings Library~ SIS, AGS, 
BSI, publications, etc. will be filed by the Standards Section. 

When these drawings are finished with they must be returned immed­
iately to the Library for filing. Drawings in this class are known as 
"Outside Prints" and carry an "OP" number; a register is available in the 
Library under two headings:-

(a) .A numerical index of "OP" numbers giving the name 
.of the Part and the Firm concerned. 

(b) .An alphabetical Index from which a part can be found 
by reference to its name, without knowi~ either its 
proprietary Part Number of "OP" Drawing Number. 

To assist in finding drawings of pa.rts from external sources, the 
aircraft drawing on which they are called up is to quote the "OP" No. 
in Brackets e.g. 

@ LOCKREED 
UNDERCARRIAGE JACK 0 ~~~--~~~~ 
(D.O. REF. OP.lOOl) 

3. PRODUCTION LIAISON. 

4. 

Two Pruduction Liaison Engineers are permanently stationed in the 
Experimental Drawing Office to give advice and assistance on all aspects 
of Production Technique. It must be emphasised that their advice and 
experience should be sought in the Initial Design Stages, to avoid 
unnecessary alterations and re-design when the aircraft goes on production. 

STANDARDS SECTION. 

( 1 ) GENERAL . 

27. 

Standard Parts must be used wherever possible without need­
lessly restricting the design of a component. The saving of man­
hours through D.O. Library, and Production Departments is consider­
able if a standard part can be utilised and there is an advantage 
from the Servicing and Maintenance point of view in that a number 
of varieties of almost the same article do not have to be held in c=) 

· stock. 

Standardisation in relation to military aircraft is most 
important as.detailed in Paragraph (4) S.D.M. 

The Standards Section controlls all External and Internal 
Standards. The external standards comprise B.S.I. standard parts 
and processes, S .B .A. C. AS. parts, .AGS, S. I. S. and various proprie­
tary items. Internal Standards are de Havilland Standard Parts 
and Proc~sses (DHS) de Havilland Standard Section and Extrusions. 
(J Drgo Nos.) In addition numerous publications issued by the 
M.O.S., B.S.I.and S.B • .A.C. are available for reference. 

Data sheets of the more generally used standards are 
included in this handbook and copies of AGS, BSI and SBAC Standards, 
D.H Standards and Standard Sections are available in each Drawing 
Office for use by the staff. 

(2) STANDARD SECTIONS (J• SECTIONS) 

To facilitate the choice of a sUitable section an 
illustrated and catalogued "Index to Standard Sections" has been 
prepared and numerous copies are in circulation for reference • 

.---------------------------------------------~----------------=---~--------~--------~~ 
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continued. 

In view of the difficulty of choosing a suitable rubber 
section from an illustration only, sample lengths of all D.H. 
standard rubber sections are retained by the Standards Section for 
inspection. 

Components, stringers., etc made from Standard Sections 
shall be given an aircraft ~art No; this will usually be 'N.D.' 
number and will carry the note:- "Make from Standard Section-----" 

( 3 ) DE HA VILLAND ST .AND.ARD PARTS AND PROCESSES o ( DHS ) 

(4) 

(5) 

These cover a wide range of i terns which are outside the 
scope of the National Standards, and staff are re~uested to 
familiarise themselves with the series. D.H.S. l to D.H.So 499 
are actual physical parts, D.H.S. 500 to D.HoS. 599 comprise 
standard instructions and processes, e.g. Standard Lightening 
Holes, Slotted Holes, Standard Swages,. Undercuts, etc. The 
majority of the latter group are reproduced in this Handbook under 
a Data sheet number. 

ST.ANDARDISATI ON DESI Gf.\T :MEMORANDA ( S. D .M. ) 

In respect of Military aircraft it has been decided that 
the maximum degree of standardisation shall be introduced. 

To this end the M.O.S. has issued the S.D.M~ series of 
instructions which cover a very wide field of components and 
accessories and which are Mandatory in the Design of Military air­
craft. Staff should ac~uaint themselves with this series which 
are available for reference in each department. 

PR orE or IVE TREATMENTS. 

A separate protective tl'eatment chart is issued for each 
aircraft type, where the treatment re~uired for various materials 
are indicated by appropriate symbols. Care must be taken to 
ensure that the correct protective treatment symbols are called for 
in the 11Finish 11 column on drawings. The treatments called for on 
the drar:ing must be approved by the assistant Designer I/ 0 of the 
component. 

In the.case of Civil Aircraft, the finish and colour of 
many components will be dependent upon the furnishing Scheme, which 
may vary with the customer. In such cases the 11Finish 11 will also 
carry a reference to the Upholstery Chart. 

( 6) PREVENTICN OF CORROSION DUE TO ElECTROLYTIC ACTION. 

Careful consideration should be given to the selection of materials 
to avoid a high inherent potential difference between metals 
either in direct contact, including plating, or liable to be 
bridged by moisture. Also wherever possible, drilling or other 
damage to protected surfaces should be avoided. 

Corrosion begins when an electrolyte bridges the joint thereby 
setting up a current flow between the two metals. From a practical point 
of view, moisture from any source (e.g., condensation, rain, sea-water) 
can function as an electrolyte. 



G c 1.::_ .. .:_ ~ '-
~~-

(•( I(' .. 
L 

(.\ • <. ( _, t -c. 

\'.{ !...• 

t_ .... i-< \ ' '~ 

. ~ .. ·-

,._ y . .._.:_..: 

, r.' l 

- (• .. p 

(~ 
' . (-" 

c 

..:... 

t 't. , · 

• !_.- • • 

l \ 

c (.) ·~ { .. i'! ' t 

. . (:-'. 1_·{ ·-; 

'· .--- I ' .. 

' . 

.· 

L t · 

._ 

~ -

.:::::..:.. ' -

',, 

- ­.- -J 

! 
,. ) . ' 

(h 
" 

l ~ I I ~ 

'- ' 

,. ,. 

·-
. ( \ -" ,• I' \,.. ... __; 

( ' 

. -, 

.._ ... , ~ .. , I . ..... 

(-c.- •} ,: ? I 

i-' 

. - '- ,; ..... 

r .. . ~ ! 

.. 

- ,_ 

-· 

! -

. / 
l ~·-. 

. i 
) - J 

'7 · 

-

i · , \· ' (" · I · ·- ,."'.> 

.- •1 

,.,_. .' 

. . 

'. ( ·-

';'', . ( 

.. rf""'· · ·-

'• 

.. ' . t 

t 1 r .... 
f-. 

'- ' 

r - · . ·~ ._1 • '" 

· ( 

. -, 

,, 

. ,. I 

. \ 

'·L 



G: ~l ~'{J;:~ t_ . 
~ 

. . ./J 
( 

L -c;* L '-: [..:..., t'.t l <' • 

"1l-\ cS 

~ 

h 
\ \ 

\ t.' t-Y . I 

Q;aw.~§L4 

L\.....)t l- L 

-~-"} 

\' -2~ \} 2·~/ 

\~ \:0.: \\...: ~· \.. --\ 
._ \ 

\~S" i 3.sc 



DRAWING OFFICE HANDBOOK - SECTION 1. CHAP. 7. 

( 7) RECOMIViENDED .ALLOWABLE PDrENTIAL DIFFERENCE. 

Typical values of the E.M.F. between metals and a saturated calomel 
electrode in sea~ater at room temperature are given in Para 5. The 
Difference between the electrode potential values for any pair provides 
a guide to the probable danger of electrolytic corrosion of the more 
negatjve metal at an unprotected or inadequately protected joint. 

If the maximum allowable potential difference is fixed too high the 
dangers of corrosion are increased, and if fixed too low Unnecessary 
restrictions in design are imposed. In practice, though still open to 
some objections, the allowable potential difference should be chosen 
according to the severity of the conditions to be faced as follows:-

Maximum POtential difference 
(in sea~ater) 

Condition of use. 

0.2_5 .volt Liable to wetting with salt water or 
normally exposed to the weather. 

0.50 volt Interior parts which may be exposed to 
condensation but not to contamination 
with salt. 

No restriction 
(but see para following) 

Interior parts of hermetic ally sealed 
components and equipment. 

Where joints are not exposed to moisture there is no objection on 
grounds of corrosion trouble to the use of any dissimilar metals in 
contact. Unless, however, a desiccant is present, or unless all 
materials of an absorbent nature are dried at elevated temperatures 
before sealing, hermetic sealing does not ensure freedom from moisture 
which may be released when the assembly is warm and condensed elswhere 
on cooling. 

Pa:rENTI.ALS AGAINsr A SATURATED CALCXVIEL ELECTRODE JN SEA~.ATER AT ROOM 
( ~) TEMPERATURE (values to nearest 50 millivolts) 

Material 

Magnesium and its alloys 
Zinc and its alloys:-

Zinc die-casting alloy, B.S.l004 
Zinc plating on steel, D.T.D. 903 
Zinc plating on steel, chromate passivated, D.T.D. 923 
Galvanised iron, B.S. 729 

Tin-zinc alloy ( 80/20) plating on steel 

Cadmium and its alloys:-

Cadmium-zinc solder, D.T.D. 221 
Cadmium plating on steel, D.-T.D. 904 

Aluminium and its alloys:-

Aluminium alloy casting, B.B.L5o 
Aluminium alloy casting,. D.T.D. 424 
Aluminium alloy castings, B.S.L33, L51 
Wrought aluminium alloy coated aluminium alloy, D.T.D.687 
Wrought aluminium, B.S.L4, Ll6, Ll7, L34, T9. 
~rought aluminium coated aluminium alloys, B.S.L38. 

D.T.D.546, 610 
Wrought aluminium alloy D.T.D. 683 
Wrought aluminium alloys other than duralumin and D.T.D.683 
Duralumin type alloys, B.S.395, 396, Ll, L3, L39, T4, 

D.TcD.364, 464, 603, 646. 

Volts 

-1.60 

-1.10 
-1.1.0 
-1.05 
-1.05 
-1.05 

-1.05 
-0.80 . 

-0.90. 
-0.80 
-0.?5 
-0.90 
....0.75 

-D-75 
-0.80 
-0.75 

-0.60 
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Material 

Irdns and Steels:-

Non-stainless:- B.S.S2, S6 
B.S.S3, Tl, T45, Grey cast iron 

Stainless:- 12% chromium, B.S.S61, s62, S85, D•T.D.l61, 203 
Higa chromium, B.S.S80, D.T.D.60, 146, 185 
Austenitic, B.S.SllO, T55, T5B, D.T.D.l6?, 171 

lead and its alloys:--

Lead 
lead-silver solder ( 2-k% Ag) 

Tin and its alloys:-

Tin-lead solders, B.S~219, Grades A and B 
Tinned steel, B.S.S20 
Tin plating on steel,. D.T .D.9.24 

Chromium:-

Chromium. plating, .0.0005 inch on steel 
Chromium plating, 0.00003 inch on nickel-plated steel 
Chromium (massive, 99%) 

Copper and its alloys:-

Brass, BoS. 265 
Brass, B.S.249; Gurun.etal, B.S.383 
Copper, B.S. 899; Copper-Beryllium, T. C.M. Cu.-.Be 250; 

Brasses, B.S.450, D.T.D.283; Bronzes, B.S.407, D.T~D-412; 
"Nickel-silver" B.S. 790; Cupro-nickel ( 70/30) 

Nickel and its alloys:-

45% Nickel alloy, D.T.D.237 
Monel metal, D.T.D.lO; Monel K 
Nickel plating on steel, B.S.l224 (Ni 8S Category) 

Silver and its alloJs:-
Silver solder, B.S.206 Grade C 
Silver; Silver plating on copper, Silver-gold (90/10) alloy 
Rhddium plating on silver-plated copper 
Platinum 
Gold (Assay grade) 

Volts 

--0.75 
-0.70 
-0/.45 .. 
-0.35•' 
-0.20 

-0.50 
-0.45 
-0.45 

-0.20 

-0.25 
-0.15 
-0.15 

-0.20 
0 
0.05 
0.15 
0.15. 

~--·-~~--~~=------------~~----------------------------------------------------~ 



THE DE HAVILLAND AIRCRAFT COMPANY LTD.,HATFIELD, HERTS. 
GENERAL CONVERSION TABLE 

TO CONVERT TO MULTIPLY TO CONVERT TO MULTIPLY 
BY BY 

LENGTH VELOCITY 
INCHES M I LLI M ET RES 25·40 MILES PER HOUR KNOTS ·8684 

.. 

MILLIMETRES INCHES ·03937 KNOTS MILES PER HOUR 1·1515 
... 

FEET METRES ·30479 MILES PER HOUR KILOMETRES PER HOUR 1·6093 

METREs· FEET 3··2809 KJLOMETRES PER HOUR MILES PER HOUR ·621 :58 

AREA MILES PER HOUR FEET PER SECOND 1·467 . 

SQUARE INCHES 
- FEET PER SECOND MILES PER HOUR ·682 SQUARE CENTIJitETRES 6·4514 

SQUARE CENTIMETRES SQUARE INCHES ·t5so DENSITY 

SQUARE FEET SQUARE METRES ·0929 LBS PER CUBIC FOOT KGM PER CUBIC METRE 16·02 

SQUARE METRES SQUARE FEET 10-7643 KGM PER CUBIC METRE l8S PER CUBlJC FDOT ·0624 
~ 

' VOLUME LBS PEF\ GALLON KGM PER LITRE ·0998 0 
GALLONS LITRES 4·54:55 KGM PER LITRE LBS PER GALLON 10·02 

LITRES GALLONS ·2201 PRESSURE & STRESS 
CUBIC INCHES LITRES ·0164 

LITRES CUBIC INCHES 61 
POUNDS PER SQ.INCH GRAMMES PER SQ.CM. 70·3 

CUBIC F'EET GALLONS 6·~43 
GRAMMES P~R SQ. CM POUNDS PER SQ. INCH ·0142 

GALLONS CUBIC FEET ·16 
TONS PER SQ. INCH KGM PER SQ. M/M. 1·575 

: 

· ·CUBIC INCHES CUBIC CENTIMETRES 16·39 KGM PEF\ SQ. M/M TONS PER SQ.INCH ·635 -; .. { 

~ 

CU Bl C CENTIMETRES CUBIC INCHES ·061 LBS PER SQ. INCH. ATMQSPHERES ·06-8 

WEIGHT ATMOSPHERE$ LBS PEF\ SQ. INCH 14·7 i 
~ 

. POUNDS Kl LOG RAM M ES ·4536 
LBS PER SQ. FOOT KGM -PER SQ. ME.TRE 4·883 

v.~ 

K I L 0 Gf\ A M ME S POUNDS 2·2046 KG M. PER SQ. METRE LBS PER SQ. FOOT ·205 

OUNCES GRAMME·s 28·:5495 

GRAMMES OUNCES ·03527 
I 

MILLIMETRES TO INCHES 
MfM 10 20 30 40 50 60 70. 80 90 

0 <59370 ·78740 1·1811 0 1·574.80 ·1·96851 2·36221 2·7559 I 3·14961 3·54331 ISSUE 
N• DATE 1 ·039 3 7 ·43307 ·82677 1·22047 1·61417 2·00788 2·40158 2·79528 3·18898 3·58268 
I · JVHE S-4 2 ·07874 ·47244 ·86614 1·25984 1·65354 2·04725 2·44095 2~8:5~65. 3·22835 3·62205 

3 ·11811 ·S 118.1 ·90551 1·29921 1·69291 2·08662 2·48032 2·87402 3·26772 3·66142 

4 ·15748 ·55118 ·94488 1·:5:5858 1·73228 2·12599 2·51969 2·91 :539 3·:50709 :5·70079 

s ·19685 ·59055 ·98425 1·:57795 1·77165 2·16536 2·55906 2·95276 :5·34646 3·74016 

6 ·23622 ·62992 1·02362 1·41732 1·8lr03 2·2047:5 2·59843 2·99213 3·38583 3·77953 
GOMPI LED 7 ·27559 -~6929 1·06299 1·45669 1·85040 2·24410 2·63780 3·03150 :5·42520 3·81890 

L. SP£HC£t..-
8 TRACED ·31496 . 70866 1·102:56 1·49606 1·88977 2·28347 2·67717 3·07087 3·46457 3·85827 

lJoLiDN /JRA'WII(G Co. 9 ·:55433 ·74803 1·14173 1·53543 1·92914 2·32284 2·71654 3-11024 3·50394 3·89764 (,. 7. 1953 

AP~R.O VE:D CONVERSION. TABLES I DRAWING OFFICE 1ftA 
-~ ~-~ DATA SHEET Nt? . 

~ - , . 
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THE DE HAVILLAND AIRCRAFT COMPANY LTD., HATFIElD, HERTS. 
FRACTIONS DECIMAL METRIC FRACTION DECIMAL METRIC 

S EQUIVALENT EQUIV~LENT .SIZES OF 
NUMBER DRILLS OF AN INCH. EQUIVALENT EQUIV~LENT 

INS. MtM OF AN INCH INS. MtM 
'164 ... ·015625 ·3969 33f64H •515625 13•0969 I· ·2280 

1hz~~ 

3/6~/ 
'1,6 ... 

5164' 

13·8906 
·53125 13· 4937 2 ·221 0 

3 ·2130 
4 ·2090 
5 ·2055 
6 ·2040 

·546875 
·5625 
·578125 

·03125 ·7937 11f3{ 

·.046875 1·1906 35/64 
·0625 1·5875 9!,6" 

. 078125 1·9844 . 37164
11 

14·2875 
14·6844 

. 3/3{ ·09375 2·3812 19f32" ·59375 15·0812 7 ·2010 
1164 -109375 2·7781 39/64" ·609375 15· 4781 8 ·1990 

1/s" 
9164 

I( 

5f3z" 

11!64" 

9 ·1960 
10 ·1935 

17·0656 

11 ·191 0 
12 ·I 890 
13 ·1850 

·625 
·640625 
·65625 
·671875 

·125 3·1750 5/a" 
·140625. 3·5719 4 1!64 

, 

·15625 3·9687 2V3z" 
·171875 4·3656 43/64 

, 

15·8750 
16·2719 
16·6687 

3116
11 

·1875 . 4·7625 11116
11 

·6875 17.4625 14 ·1820 
13!64' • 203125 5·1594 45/64" ·703125 17·8594 15 ·1800 

71:3{ 
15164

11 

I~" 

16 ·1770 
17 ·1730 18·6531' 18 ·1695 
19 ·1660 

·71875 
·734375 
·75 .. 

·21875 5 ·5562 23f3z" 
·234375 5·9531 47164

11 

·25 6 ·3500 3;4" 

18·2562 

19·0500 
17/64' ·265 625 6·7469 49/64" ·765625 19 ·4469 20 ·1610 

91Jz" ·28125 7 ·14-37 25/32" ·78125 19· 8437 21 ·1590 
19;64 .. 

s;l6'1 

21/6411 

''hi' 

22 ·1570 
23 ·1540 
24 ·1520 21·0344 

;.< 26 ·1470 
25 ·'1495 

·796875 
·8125 
·828125 
·84375 

·296875 7. 5406 51/64/1 
·3125 7·93.75 13;,6" 
·328125 8·3344 53!64" 

·34375 8·7312 27/3z" 

20·2406 
20·6375 

21·4312 
23/64 . ·359375 9·1281 5516411 ·859375 21·8281 27 ·1440 3fsll ·315 9 ·52 50 71a" ·875 22·2250 28 ~1405 

. 25164" ·390625 9·9219 57/64 . 890625 22·6219 29 ·1360 
13f3z" 

21f64 
If 

7116" 

30 ·1285 
31 ·1200 

23·8125 
32 ·1160 
33 ·1130 

·90625 
·921875 
·9375 

·40625 10·3187 2913211 

·421875 10·7156 5_9/64'1 

·4375 11 ·1125 15/16" 

23·0187 
23 ·4156 

39164
11 

·453125 11.5094 6V~4" ·953125 24·2094 34 ·1110 
15hz: ·46875 11·9062 3Ihz" ·96875 24·6062 35 ·1100 

·984375 
1·0 

S.W.G. DECIMAL S.W.G. DECIMAL 39 -0995 
N~ EQU~Y~~ENT N~ EQU~Y~}.)ENT STANDARD TOOLING HOLE- DRILL N~ 11 u-----'4-7-0--+--·-=-'09::-:8-::-0--t t---.,.4/-:-o--+--" . .LL4 o"""'o"---n---~4--+--" . .LLo8 ..... o""----t I 41 . 09 60 

.. 3/0 ·372 15 . · 072 DRILL HOLES FOR WIRE LOCKING- SEE 42 ·0935 
2/0 ·348 16 ·064 D.O. DATA SHEET N~ 1/29 A 43 ·0890 0 ·324. 17 ·056 44 ·0860 

I ' 300 18 ' 048 TAPPING HOLE SIZES -SEE D.O. DATA 11----
4:-=:5---t----''0=..:::

8;.;:;:-20
=---t 2 ·276 19 ·040 46 ·0810 

3 ·252 20 ·036 SHEET N9 1/ 3 47 ·0785 
4 ·232 21 ·032 48 ·0760 
5 ·212 22 ·028 49 ·0730 
6 ·192 '23 ·024 50 ·0700 
7 ·176 24 ·022 51 . 0670 

..... l----'8~·--t---·1:-.::6-"-0--n---=2=5--+---=' 0-=-2"'-0 --fl 52 - • 0635 
I t----:-:9:--· --+---•7-:::14:-=4--H--~2:-:=6--t---' 0:::-:1-78-:----il 53 • 0 59 5 10 ·128 27 ·0164 -- 54 ·0550 

11 ·116 28 ·0148 55 ·0520 
12 ·104 29 . 0136 56 ·0465 
13 ·092 30 ·0124 57 ·0430 

NOMINAL SIZE - BOLTS 6B.A.4B.A2B.A. '14' ~6' o/8" ~6' 1;~' o/,i ~~~ 3;,4' "'18' t"n---5;......8_~_.......;·0_4_20_-t 
·1102 ·1417 ·185 ·25 ·3125 ·375 4375 ·5 ·5625 ·625 ·75 --875 1·0 SIZES OF 

LETTER DRILLS HOLES FOR BOLTS (OTHER THAN REAMED) IN FIRST CLASS STRJJCTURAL WORK. A .23 4. 
DRILL SIZE ~: ggbs (D.H.S. 550. 3. 2) *-- m 13 '14' 5/r6' 3/a" 7/16 Vz" 9!16' 51 a' 3f4' 11a" -I" B ·23 8 • CALL up.:;* DIA. DRILLED BOLT HOLE H - • c ·242 

,•. 

CLEARANCE HOLES FOR BOLTS IN GENERAL METAL WORK. D ·246 
DRILL SIZE croLERANCE DHS~5Ql~L:~3~2~~2~6~~~~~~~E~.~~~p~~~W~~~~%~~~~~~~~~~"~3~~~~~·~~~~~6~U·~42~~~~~~N~5~~~"~1~~~~~~~~~~~E~~~~~~~·~25~0~~~ • F ·257 
CLEARANCE HOLES FOR BOLTS THROUGH TIMBER. G -261 DRILL SIZE ~~~.,.;13~~64~~~ I'"V!~64~. 12~~11f6-;-;;4~12~V6;-;;4"1'01'712~~"71"41......-;-~V64"'" --.---...-;---,--H--iHf--jr-:.?,z6f:i6;-j 

I ·272 
ISSUE .. DATE 

N~. ' . 
1"3" 1 1'5"3''7"1 "5'1 3 11 

NOMINAL SIZE- RIVETS &. PINS Yl6 }32 Ya V32 Yt6 l'3z /4 /'16 Ya J ·277 
HOLES FOR RIVETS.IN 1/a OR THICKER. TOTAL THICKNESS OF SHEETS JOINED. ~ :~~b 

-'--+· ._'lt_u"'_e_'s-t.., DRILL SIZE :t: ggcis (D.H.s. 55o. 3. 2.) I '116131321 'la'l5/3zl3116l713zl 'l·(l5!16l3fa'l . M ·295 
·. 2. • CLEARANCE HOLES FOR RIVETS IN TOTAL THICKNESSES BELOW IJ8'ALSO GENERAL N ·302 . 
.:.....;.__-+ __ oc_T._s_s-t. DRILL SIZE t: gg~s (D.H.S. 550. 3. 2.) I 52 141 I 30 I 21 I 11 I 2 I F I 0 I V· I METAL WORK. 0 . ·316 
i· HOLES FOR SPLIT PINS. DRILL SIZE I 51 141 I 30 I 20 I 11 I 2 I F ] 6 :;;~ 

NOMINAL SIZE - WOODSCREWS N~ 2 3 4 6 8 10 12 14 
·08 ·094 ·108 ·136 ·164 ·192 -220 ·248 

COMPILED C~EARANCE HOLES THROUGH METAL FOR WOODSCREWS. 
L. SPENcER.. DRILL SIZE l36l35l3o !24!14: 14 Is IF I 

~T,...,.,;RA...;,.C;;:-.::E,_,..,.D~-t DRILL HOL_ES FOR WOODSCREWS. 
OlT2~ · ~R~~J~~ Co. DRILL SIZE (REF. ONLY) 1·5f1M 49 44 35 29 22 14 7 
~PrfROVED 

\~t,v~ DRILL SIZES- DECIMAL EQUIVALENTS-S.W.G. 

• 

R ·339 
s ~348 

T ·358 
u ·368 
V ·377 
w ·386 
X ·397 
y ·404 
z ·413 

DRAWING OFFICE 1V 
DATA S H E'E T N Q 1 C 



THE DE HAVILLAN.D·AIRCRAFT COMPANY LTD.,HATFIELD, HERTS. 

-58·o -so --45·6 78·8 26. -3·3 215·6 102 38·9. 352·4 178 81·1 431·6 222 
- 56·2 -49 -45·0 80·6 27 -2·8 217·4 '103 39·4 354·2 179 81·7 433·4 223 
-54·4 -·48 -44·4 82·4 28 -2·2 219·2 104 40·0 356·0 180 82·2 435·2 224 
-52·6 -47 -43·9 '84·2 29 -1·7 221·0 105 40·6 357·8 181 82·8 437·0 225 
-:- 50·8 -46 - 43·3 86·0 30 - 1·1 222·8 106 41·· I 359·6 182 83·3 438·8 226 
-49·0 -45 -42·8 87·8 31 -0·6 224·6 107 41·7 361·4 183 83·9 440·6 227 

~--4-_ 7-. 2--_ -:--44::---_-42...;..__;· 2'-t t--8-9 -. 6-~32=-----o -----1 2 2 6·4 1 08 4 2 • z 363 · 2 184 84·4 442 ·4 2 2 8 

-45·4 -43 -41·7 91·4 l3 0·6 228·2 109 42·8 365·0 1·85 85·0 444·2 229 
- 43·6 -42 -41·1 93·2 34 1·1 230·0 10 . 43·3 366·8 186 85·6 446·0 230 
-41·8 -41 -40·6. 95·0 35 1·7 231·8 11 43·9 368·6 187 86·1 447·8 231 
- 40·0 -40 . - 40"·0 96·8 36 2·2 233· 6 12 44.4 370:4 188 86·7 449·6 232 
-38·2 -39 -39·4 '98·6 37 2·8 235·4 13 45·0 372·2 189 87·2 451·4 233 
- 36·4 -38 - 38·9 1()()·4 38 3·3 237· 2 14- 45.6 374·0 . 190 . 87·8 453·2 234 
- 34·6 -37 - 38·3 102·2 39 3·9 239·0 15 46 ·I 375·8 191 88·3 455·0 235 
-32·8 -36 -37·8. 104·0 40 4·4 240·8 16 46·7 377·6 192 88·9 456·8 236 
-31·0 -35 -37·2 105·8 41 5·0 242·6 17 "47·2 379·4 193 89·4 458.·6 237 
-29·2 -34 -36·7 107·6 42 5·6 24.4·4 18 47·8 381·2 194 90·0 460·4 238 
-27·4 -33 -36·1 109·4 43 6·1 246·2 19' 48·3 383·0 195 906 4622 239 

_t-_---=-:2 s=-·-=-6 ---=:s-=-z----=-3 5=-·~6 -H--:1--:--1 -:-1 ·~2 -----:4-=::4--6:......·----7 -u--=-z 4-=a----=. o=-------=--=-2~0--4--=-a-. 9=----u--=-3..:.....:84:........· 8..:....__------;-1 ~9-==-6 --9-1----:--i: 1 464~ o 2 40 
t---23_·_8 ----=3=1 ----3 5-·-0 -u---1-13_·_0_........:4....,:..5--7-·~2 ---u--=-2 4.:....:.9---'· 8=---........:....:=2..=;..1 --4-9-. 4'-·H--=-3-=--86-· 6-'------------:-1-=::-9-=-7 ---'9'---:'-1---'---i· 7 465·8 2 4 I 

105·6 
106·1 
106·7 
107·2 
107·8 
108·3 
108·9 
09·4 
10·0 
10·6 
11 ·I 
11·7 
12·2 

13·3 
13·9 
14·4 
15·0 
15·6 
16·1 

-22·0 -30 -34·4 114·8 46 7·8 251·6 122 50·0 388·4 198 92·2 467·6 242 16·7 
~...;...._;-~--~4~~-__:~---~r--~~-----'---i 

- ·20·2 -29 - 33·9 11 6·6 47 8 ·3 2-5.3·4 123 50.6 390·2 199 92·8 469·4 243 11 7· 2 
......-~-~-=----~~--~---4~~-~~----~r--~~-----'---i 

- 18 ·4 -28 -33 ·3 ~1....:...18=--·....:...4_......:..4~8 _ __:8=--.·..:....9 -u-:::..:25:..::5........:· 2=--------:I-::::2-::-4-----=S....:...I_· l:...........ti-=-3:...::92=--·0-=-----72-707-0---=9:..::3-=·3_H_4:....:...7~1·-=-2 __ 724--:-4-=--___:....;11 __ 7--=·8---t. 
- 16·6 -27 ... _-32·8 120·2 49 9·4 257:0 125 51·7 393·8 201 93·9 473·0 245 118·3 
- 14·8 -26 - 32·2 122·0 50 10· 0 258· 8 126 52. 2 395· 6 202 94·4 474·8 246 118·9 
- 13·0 -25 -31·7 123·8 51 10·6 260·6 127 52·8 397·4 203 95·0 476·6 247 119·4 
- 11·2 -24 -31·1 125·6 52 11·1 262·4 128 53·3 399·2 204 95·6 478·4 248 120·0 
- 9·4 -23 -:50·6 127·4 53 11·7 264·2 129 53·9 401·0 205 96·1 480·2 249 1.20·6 
- 7·6 -22 -30·0 129·2 54 12·2 266·0 130 54·4 402·8 206 96·7 482 250 121 
- 5·8 -21 -.29·4 131·0 55 12·8 267·8 1.31 55·0 404·6 207 97·2 500 260 127 
- 4·0 -20 - 28·9 132 ·8 56 13·3 269·6. 132 55. 6 406·4 208 97·8 518 270 132 
- 2·2 -19 -28·3 134·6 57 13·9 271·4 133 56·1 408·2 209 98·3 536 280 138 
- 0·4 ---18 -27·8 136·4 58 14·4 273·2 134 56·7 410·0 210 98·9 554 290 143 

1·4 -17 -27·2 138·2 59 15·0 275·0 135 57·2 411·8 211 99·4 57?, 300 149 
3·2 -16 -26·7 140-0 60 15·6 276·8 136 57·8 413·6 212 100·0 590 310 154 
5·0 -15 -26·1 141·8 61 16·1 278·6 137 58·3 415·4 213 100·6 608 320 160 
6·8 -14· -25·6 143·6 62 16·7 280·4 138 58·9 417·2 .' 214 101·1 626 330 166 
8·6 -13 -25·0 145·4 63 17·2 282··2 139 59·4 419·0 215 101·7 644 340 171 

10·4 -12. -24·4 147·2 64 17·8 284·0 140 60·0 420·8 216 102·2 662 350 177 
12·2 -11 - 23·9 149·0 65 18·3 285·8 141 60.6 422·6 217 102·8 680 360 182 

.. ...---~~:-=-4 ·--=-o_....,....:.....t o=-------=23=--·.::.....3 , ~;1:..::5.::....o ·--=-8---=6=6~___:_~8=--·-=-9 ---f~-=-28::....:.7_· 6-=--.......:l:--:-4-=-2---=6:..c:..l_· ..:...........tl 424.4 218 1 o3. 3 1--6_9 _8 __ 3 7_0 __ 1_8_8 ---t 

15·8 - 9 -22·8 152·6 67 19·4 289·4 143 61·7 426·2 219 103·9 j....:.-7_16 __ -=...3~80~_1_9_3-----i 
17·6 - 8 - 22·2 154· 4 '68. 20·0 291·2 144 62. 2 428·0 220 104~4 j-...:.7--=-3---4 -----7-39::--.,0~_;_:_'9-=-9-----i 

·' 19·4 - 7 -21·7 156·2 69 20·6 293·o 145 62·8 429·8 221 ros·b· 752 400 204 

23·0 5 20·6 159·8 71 21·7 296·6 147 63·9 
VALUES OF SINGLE DEGREES 21·2 .6 21·1 158·0 70 21·1 294·8 146 63·3 

24·8 -.. -20·0 161·6 72 22·2 298·4 148 64-·4 
26·6 ·- 3 -19·4 163·4. 73 22·8 300·2 149 65·0 1·8 0·56 
28·4 - 2 -18·9 165·2 74 23·3 302·0 150 65· 6 2 3·6 2 I ·11 
30·2 -I -18·3 167·0 · 75 23·9 303·8 151 66· I 3 5·4 3 1·67 
32·0 0 -17 ·8 168·8 76 24.4 305·-6 152 66 <7 4 7·2 4 2·22 
33·8 I -17·2 170·6 77 25·0 307·4 153 67·2 5 ~ = 9·0 5 2·78 
35·6 2 -16·7 172·4 78 25·6 309·2 154 67·8 6 10·8 6 = 3·33 
37·4 3 -16·1 174·2 79 26·1 311·0 155 68·3 7 12·6 7 = 3·89 
39·2 4 -15·6 176·0 80 26·7 312·8 156 68·9 8 14·4 8 = 4 ·44 

- 4J·.O ·5 -15·0 177·8 81 27·2 314·.6 157 69·4- 9 = 16·2 9 = 5·0 
42·8 6 -14·4 179·6 82 27·8 316·4 158 70·0 
44·6 7 13·.9 181·4 83 28·3 318·2 159 70·6 
46·4 8 -13·3 183·2 84 28·9 320·0 160 71·1 

48·2 9 -12.8 I8S·O 85 29 ' 4 321 ' B l6l 71 .7 · FIND THE KNOWN TEMPERATURE TO BE 
t---50_·_0_~10~_-_1~2 -·2~~~'-=--86~·-=-8-~8=6--~30.::....·-=-04~3:...::2=~--=·6=---~1=62~___:_7-=-2 --='2~1 CONVE~ED IN THE CENTRE COLUMN. 
~_5_1·_8_-=-11 __ -_1_1_·7~ 1~18_8_·_6_~8~7-~30~·--=-6~3~2_S_·4-~1-=-63~___:_7_2.......:·8~1 THEN READ THE CENTIGRADE CONVERSION~ 
~_5_3·-~--~12-'---_-_11_·1~~·'~90_·_4_~8~8 __ 3 __ 1·_1~~3_2-=-7--=·2=---~1..=;_64~___:_7 __ 3---'·3~ 1 RIGHT AND FAHRENHEI~W~EF~ 

55·4 13 ---10·6 192·2 8"9 31·7 329·0 165 73·9 
57·2 14 -10·0 194·0 90 32·2 330·8 166 74·4 
59·0 15 - 9·4 195·8 91 32·8 332·6 167 75·0 
60·8 16 - 8·9 197·6 92 33 ·3 334·4 168 75·6 
62·6 17 - 8·3 199·4 93 33·9 336·2 169 76 ·I 
64·4 18 - 7·8 201·2 94 34·4 338·0 . 170 76·7 
66·2 19 - 7·2 203·0 95 35·0 339·8· -171 77·2 
68·0 20 - 6·7 204·8 96 35· 6 341·6 172 77· 8 
69 :a 21 --- 6·1 206·6 97 36·1 343·4 173 78·3 
71·6 22 ·- 5·6 208·4 98 36·7 345·2 174 78·9 
73·4 23 - 5·0 210·2 99 37·2 347·0 175 79·4 
75·2 24 - 4·4 212·0 lOO 37·8 348·8 176 80· 0 
77·0 25 - 3·9 213·8 I 0 I 38·3 350·6 177 80·6 

e.g. 10 -12·2 
50°F 
-12·2oC 
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THE DE HAVILLAND AIRCRAFT COMPANY LTD. HATFIELD, HERTS. 

• THE UMJT SYSTEM TABULATED BELOW IS REPRODUCED FROM B.S.S.I64 AND MUST BE ADHERED TO, 
THE" NE.WALL" SYSTEM IS NOT TO BE USED. WHERE SPECIAL FITS OTHER THAN THOSE .GIVEN · 
BELOW ARE REQUIRED REFERENCE SHOUlD SE MADE TO B.S.S. 164. 

CLEARANCE HOLES. WHERE LIMIT HOLES ARE UNNECESSARY, i.e. REAME.D HOLES, THE 
STANDARD CLEARANCE HOLES TABULATED ON DATA SHEET N~ 1/t MUST BE ADHERED TO. 

ALL BOLT HOLES THROUGH WOODEN COMPONENTS MUST BE 1164' CLEARANCE, e.g. 1~64 DIA. 
FOR 1~4" DIA. BOLT. 

LIMIT SYSTEM 
DRAWING OFFICE 
DATA SHEET NQ 
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THE DE HAVILLAND AIRCRAFT COMPANY LTD •. , HATFI.ELD, HERTS. 

ALLOWANCES FOR PLATING 

The effect of Cadmium and Hard Chrome Plating on I imits must· be· carEtfully considered. 

CADMIUM PLATING 

The specification thickness for cadmium plating iS::QQQ~Jminimum, the effect of this coating 
being to increase a shaft diameter by ."0006 and reduce a hole dia111eter by the same amount. 

As it is difficult to obtain reamers and gauges to produce and measur~ this small amount over· 
size, CJose· Tolerance Holes and Shaft combinations i.e. "xQ" should have the cadmium omitteq from 
-th~ hole •. A note .'No CADMIUM" with a suitable arro~ to the hole/s in question will be added t~ .th~ 
drawing •. 

·Shafts (which do not require speci«JI gauges to check them) should be given the limits before an~ 
after.Cadmium plating. 

In cases where a better fit than a "clear hole" is used i.e. :reamed holes to Class "x" limits in 
joint fittinss in ~onjunction with A.25 or A.26 standard bolts, the holes need not be plugged as the 
bolt tolerance will accommodate the plating thickness. This type of hole should only quote:· 

Ream 3/a" dia. + :oo04 
- ."0004 

N.f?. Steel bolts through L.A. ·structural components must be Cadmium Plated. 

HARD CHROMIUM PLATING 

n 
The standard thickness of Hard Chrome plating to be used in the majority of design applications 

is .001, and as for Cadmium plating allowance must be made for this amount when giving limits. 

Every endeavour in the case of holes should be made to use standard reamers to produce the basic 
unplated hole, this will entail quo.ting :- . 

(i) Standard I imits for the hole BEFORE Hard Chrome Plating. 

(ii) Non-standard limits AFTER plating allowing for a ."002 reduction in diameter i.e. /001 
each side. 

The shaft fitting this hole must have a correspond!ng ."002 aHowance for the non-standard final 
diameter of the hole. 

in some cases.however the procedure of producing a standard hole before Hard Chrome plating 
and t~ereby avoiding the need for special reamers mdy be inapplicable as the shaft may also have to 
pick up another component, ball race etc., which has a standard hole. In these instances the follow.; 
ing limits must b~ given:-

(i) The hole diameter BEFORE Hard Chrome Plating ."002 larger +han standard. 

(i i)· The standard hole diameter AFTER Hard Chrome 

DRAWING OFFICE. 
I 

DATA SHEET NQ_ •. 
LIM~~T ,SYSTEM~ PLATING ALLOWANCES I/ 
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lHE DE HAVILLAND AIRCRAFT COMPANY LTD.,HATFIELD1HERTS. D. H.S. 55 0 
GENERAL WORKSHOP LlM\TS. SHEET N<l1 IN~ OF SHTS. 2.. 

THlS STANDARD RECORDS FOR PRODUCTION g. lNSPECTlON DEPARTMENTS 1HE 
TOLERANCES THAT ARE CONS\OERED TO 8E SATISFACTORY TO THE DESlGN OFFlCE FOR 
STRENGTH,WElGHl 8t WORKMANSHiP. 

THE FOLLOWING LlMlTS ARE TO APPLY TO ANY DIMENSIONS GtVEN ON DE HAVILL.AND 
DRAWINGS WHERE A SPECIFIC TOLERANCE lS NOT GlVEN1 BUT DO NOT APPLY TO 
PROPRiETARY PARTS, NOR TO COMPONEN1S MANUFACTURED TO ANY OTHER 
RECOGNlSEO SYSTEM OF L~MlTS. . 

WHERE SUC.H L.lMlTS ARE NOT REG-ARDED AS SATiSFACTORY TO THE 0.0. THEN A 
SPECIFIC. LlMlT MUST BE GlVEN, BUT ONLY lF NECESSARY. 

- 1. MILLING. (EXCLUDING SPAR MlLLlNG.) 

~ 

/ -1.., 

\..__} 

rssue DATE 
NC2 

1 3~3 
0 55 

COMPiLED 

TRACED 
D.P. 

A P-P ROVED 

i'trv~. 

1.1. ALL OlMENSlONS GOVERNING THE EXTERNAL FORM OFA MILLED DETAtL± ~0075 
THlS lNClUDES WIDTH OF LUGS, OVERALL WIDTH OF FOR\< FllTlNG, 
DEPTH OF SLOTS & RADfl ABOVE 3/64. 

1. 2. WlDTH OF' SLOTS. 4- ~~0075 

1. 3. 

1.4. 

1. 5. 

1 .. 6 .. 

0.0 .. NOTE. MATED FORK I' EYE FtTTlNGS MUST BE TOLERANCEO ON .. 0 
DRAWlNGS- GENERAL LlM\TS TO BE USED:- FORK SLOT. + '.'QOS 

+ ~'ooos 

EYE END. - '!003 
- ':ooos 

OFFSET FROM CENTRE LINE OR DATUM e.~. A SLOT lN A FORK END OR 
LUG OF AN EYE END. ~OtO 

DRAWING !'o 
CORNER RADii - CONCAVE RADlUS (CONVEX CUTTER) }TOLERANCE ON + ~}OtO 

CORNER RADii - CONVEX.~ADlUS (CONCAVE CUTTER) DIMENS10N. -'!OtO 
0.0 .. NOTE .. MATED RADll MUST BE DlMENSlONED TO CLEAR 0 

L.e .. LARGER OlA. ·aN CONVEX RADlUS. 

ANGLES. (REF. - ~o = APPROX. !'009 ON 2
11
). -_: ~o 

O.O.NOTE. ON OETA\L WORK, ANGLES SHOULD ONLY BE GlVEN AS 
A REFERENCE. A DIMENS\ON SHOULD ALWAYS BE GlVEN WHERE 
ACCURAC.Y IS .. REQUlREO. 

2. TURNlNG & BORlNCi. 

2.1. 

2.2 .. 

2.3. 

2.4. 
2.5. 

2.6. 

2.7. 

2. 8. 

2 .. 9. 
2.10. 

2. 11 . 

EXTERNAL DIAMETERStpARALLEL OR SPHERiCAL (WlTHIN 10,DIA.) + :~0075 
(ABOvE 10" 0\A .. - '·'OOt PER lN. DlA.) 

lNTERNAL DlAMETERS OF BORED OR DR\LLED, CLEARANCE OR RELIEF. i- ~01 0 
~OLES (NOT STRUCTURAL BOLT OR RlVET HOLES.) - :'005 

CONC.ENTRIClTY OF r.XTERNAL &/OR iNTERNAL DlAME\ERS· (WITH IN 
TOTAL \NDlCATOR READING.') :'otO 

DEP'TH OF BLlND BORED OR DRlLLED HOLES.. ± :(OlO 
• 11 

OVERALL LENGTH OF TURNED DETAlLS,THE LENG1H OFA PARALLEL, ± ·0075 
A TAPER OR A THREADED SECTION. PER FOOT 

CORNER RADii- CONCAVE. I + '!0\0 

CORNER RADii- CONVEX. 

CHAMFERS .. LlMIT ON LENGTH. 
(NOT APPLiCABLE TO THREADS ON HYDRAULIC JUNCTlON BLOCKS 
& SlM\LAR, FOR WH\CH SEE D.H,S~ 544.) . 

ANGLES, UPTO Z
11

LENGTH. 
UNDERCUTS 

lNTERNAL -SEE D.H.S.SOA. EXTERNAL-SEE O.H .. S.SOZ .. 3 
GASKET- SEE O.H.S. 505 · 

THREAD FORM PlTCH ETC. 
B.A., B.S. 93. BSF &- BSP ~ B.S.P. TRUNCATED., B.S. 84. 
UNF, UNC, UNS ~ UN. , B.S. 1580. 

0 
0 

- ~'o 10 
0 

- f'o1o 

GENERAL WORKSHOP LIMITS. DRAW\NG OFFlCE ~ }2 D 
DATA SHEET NQ J/4 



THE DE HAVILL~ND AlRCRAFT COMPANY LID.,H~TFIELD,KERTS D. H. s jO 55 0 

3. ORlLLlNG lt REAMINu. 
SHEET N~ 2 IN~ OF SHTS.2. 

3. f. · DIAMElER OF REAMEO HOLES.BRITlSH STANDARD BI-LATERAL 'X' HOLE. B.S -164 

3-2 

3.3. 

3.4. 

3.5. 

·3.6. 

3.7~ 

DLA.METER OF ORlLLED HOLES FOR RIVETS g.; BOLTS IN MAIN STRUCTURAL 
JOINTS (NOfE. DRAWING· WILL IN FUTURE CALL UP~ X OIA. DRILLED 
BOLT HOlE~WHERE'X~ IS TO BE THE NOMINAL BOLl SIZE.) 

DIAMETER OF DRlLLED HOLES FOR GENERAL WORK. " -~ + ~OOOS 
ORI LL DIAMETER UP TO • 20 + :'oo4 

11 11 A aovE '~ 20 ro '·'75 - + ~·ooos 
(f + ':0075 

'' ABOVE ·75 + '!0005 
+ 'toto 

CENTRES OR ·_DIStANCE FROM DATUM LiNES OF REAM EO OR DRILLED ± ':ots 
HOLES·JlGGED ~OR POSITION BUT WHERE COMPONENTS ARE BORED 
TOGETHER, ALSO LiGHTENING HOLES.. .. 

CENTRES OFA GROUP OF DRlLL HOLES JIGGED TO MATE TWO OR MORE 
SEPARATELY DRlLLED COMPONENTS,ALSO A GROUP OF'ORlLL Sl7.E 7 + 
HOLES PUNCHED WlTH A PRESS TOOL. UP TO •:z DIA. ::L '.'ooz 

. UP TO '·'75DIA. ~ :'0035 

POStTlON OF AN \N DEPENDANT GROUP OF DRILLED OR PUNCHED 
HOLES RELA1'lVE TO A DATUM. 

CENTRES .OF PRE..ORILLED PILOT HOLES FOR ·R\VETS. 

± ~'020 
±. ':ots 

3·.8_ POS\T\ON OF R\YEl HOLE FROM 1RUE LOtATlON. 
lMPOR1ANT. THE OlMENSlON.GIVEN ON ORAW\NG FROM EOCiE OF 

. SHEET lS TO BE THE MlNlMUM. 

3.9. . VAR\A1l0W ·lN Pl1CH OF A ROW OF EQUALLY SPACED R\VETS .. 

3.10. 0\~METER OF SPOT FACE OR COUNTERBORE, 

3.11. 1HltKNES5 AFiER ·sPOT FAClNG OR COUNTERBORlNG. 

S'Yo OF 
ACTUAL PITCH. 

+ ~'010 .. 
- 0 ·.··. 
+'!010 . 
- '!oos 

,...~·.· 

-~ 

3.12. TOOLlNG HOLE CEN1RES (NOT JIG- LOCAT\ON HOLES) FOR DRILL. & 
ROU1'ER TEMPLATES- DEVIATION FROM LOFT PLATE POSlTION OR 
DRAWlNG DlMENSlON. 

t-
± ~005 

4. SHEET METAL OEVELOPMEN1' & FORMlNG .. 

4.1.. ROUTED BLANKS & DEVELOPED SHEET BEFORE ANY FORMING 

4.2. 

\SSUE OA\E NO 4.3. 
1 3-3 ·ss 

A.4. 

----+---+ 4. 5. 

4.6. 
COMPlLED 

~~~~:~~~~~~~ ~~~:~~~g~lg:;i::J~~~D/:rr!~~i~ E~~. ~}:~ J':~~N ~ '!Q~ 
OF EACH EDGE OR FACE OUTSlDE THE LOFT L\NE OR TRUE 0\MENSlON. · 0 

OlMENSlONS AFTER FLANGING -THE DEVIATION OF EACH HEEL UNE FROM 
LO.FT L\NE ORTRUE DlMENS\ON. . ± !'010 

DEPiH OF FLANGE. + ','02 

lNlERNAL BEND RADii 

FLANGE ANGLES. 

0 

+ l!oz 
0 

+ J_o 
- 2. 

BEA1EN OR WHEELED PARTS OR DROP HAMMER PRESSlNGS- DEViATION " 
ON. CONTOUR DlMENS\ONS. FLANGED PRESSl NGS OR FINAl DETA\LS - ± '02 

UNFLANGED PRE$SINGS ( e.g.WHERE TRIMMING MAY BE DONE.) - +· '/05 
0 

TRACED 4. 7. POS\TION OF FLANGED L\GHTENlNG HOLES & SWAGES- FROM lOFT 
O.P. LINE OR TRUE DIMENS\ON. " ± '.'OZ 

APPROVED. 

~v~. 
.__,- . 

GENERAL WORKSHOP Ll M ITS. DRf\WlNG OFFlCE 
. DATA SHEET N~ 



THE DE HAVILLAND AIRCRAFT COMPANY LTD., HATFIELD, HERTS. 
SIZE DEPTH CORE AREA CORE ~APPING SIZE DEPTH CORE AREA CORE TAPPING 

T.P.I. PITCH T~~AD FULL DRILL T. P. I PITCH OF FULL DRILL _ 
DIA. DIA. DIA. AREA SIZE DIA THREAC DIA DIA. AREA SIZE 

tJi Ita' • 125 . 0758 . 0123 ·00452 47 10 ·0669 72·6 . 0138 ·0083 ·050 ·0035 -0019 55 . 

l.ll 1/4' . 25 ·2Q08 . 0491 . 0317 6 <( 8 ·0866 59· I . 0169. ·0102 ·066 • 0058 ·0034 51 
< 318' . 375 ·3258 . 1105 ·0834 Q a:i 6 ·I I 02 47·9 ·0209 • 0126 ·085 ·0095 ·0057 43 a:: 
a) IJ2" ·5 ·4508 ·1964 ·159.6 29/64 4 ·1417 38·5 ·026 ·0156 ·Ill ·0158 •0097 32 

5/8" ·615 I() - ·5758 ·3068 ·2604 37/64 2 ·185 31·4_ • 0319 • 0191 ·147 ·0268 •0169 24 vi I() 

3/4, ·75 26 '<t" '<t" ·7008 ·4418 ·3858 45/64 lj4• ·25 26 ·03846 . 0246 ·0317 No. 5 cri Q:) ·2008 •0491 
7/8. 

,.,.., N 

·875 '? ? ·8258 . 6 ·5357 53/64 5JJ6" ·3125 22 . 04545 •0291 '2543 ·0767 ·0508 F 
cri I, 1.•0 ·9508 . 7854 ·7101 61/64 L.IJ 3/811 ·375 20 ·05 ·032 . 311 . 11 os ·0760 0 z: v; Ifs' 1·125 1·0758 ·993 ·9093 15f64~ L: 1/16' ·4375 18 . 05556 . 0356 ·3663 ·1503 ·I 054 u 
cri 11/4" 1·25 1·2008 I· 56 1·132 113/64 

tJi 1/2" ·5 16 ·0625 ·04 ·42 • 1964 ·1385 27/64" 
1112" 1·5 1·4508 2·25 1·653 129/64 en 9/16" ·5625 16,- . 0625 .04 . 4825 ·2485 ·1828 31/64 

29° Sf8" ·625 14 . 07143 . 0457 ·5336 ·3068 ·2236 35/64" 

~ 
LL..: 3f4" ·75 12 . 08333 ·0534 ·6432 ·4418 ·3249 21j_32'' 
vi 7/8" ·875 11 . 09091 . 0582 . 7586 ·6013 ·4520 25/32" 
cri I' 1·0 10 ·I 0 ·064 ·872 ·7854 ·5972 7/8 1/ 

:I: 
Ifs" ·125 40 ·025 . 016 ·093 ·0123 ·0068 38 

1- 3/16" ·1875 24 ·04167 • 0267 ·1341 ·0276 ·0141 26 
a:: lf4' ·25 20 .os ·032 ·186 ·0491 ·0272 13/64 
0 

5/16~ • 3125 18 • 05556 • 0356 ·2413 ·0767 ·0457 F )t 

t: 3/8" ·375 16 . 0625 ·04 ·295 .11os ·0683 8M_LM 
BOLT :I: 7/16" ·4375 14 ·07143 ·0457 ·3461 ·1503 ·0941 u 

)t lfz" ·5 12 ·08333 . 0534 ·3932 •1964 ·1214 10·5M/M 
0 9/16 ·5625 12 ·08333 . 0534 ·4557 ·2485 •1631 31/64" 

UJ SIZE ij~w CO~~RE~IA A B c a:: 5/8r ·625 11 ·09091 . 0582 ·5086 ·3068 ·2032 lf/32" 
T.P.I. < ~ Dl A. MAX MIN NUT SCREW 0 3f4" ·75. 10 ·I • 064. . 622 1 4418 ·3039 16·5M/M 

<..) I /2-: . .s 10 ·1104 ·375 ·380 • 0319 • 0371 z: 7}_8" ·875 9 ·11111 • 0711 I 7328 ·6013 •4218 49/64 
< <( 5f8 .. ·625 8 ·1763 ·4737 ·480 . 0411 . 0463 In I" 1·0 8 ·125 . 08 ·84 • 7854 1 5542 7/8" 

3f1/ ·75 6 ·2419 . 555 ·563 ·0566 . 0618 11/8' 1·12 5 7 ·14286 . 0915 ·942 ·994 ·6969 
7!8 ·875 6 ·3632 ·680 ·688 ·0566 • 0618 :I: 11/4/i 1·25 7 ·14286 . 0915 1·067 1·2272 ·8942 c:( 

I' 1·0 5 ·4657 ·770 ·780 •0689 • 0741 
l.ll llf2~ I· 5 6 ·16667 ·I 067 1·2866 1·7671 1·3 0 

11"1 ,p---
I IfS' 1·125 5 ·6291 ·895 ·905 ·0689 . 0741 10 !::: 13ft( I· 75 5 ·2 • 1281 1·4938 2·4053 1·753 UJ 

0 a:: 
11/4 I· 25 5 ·8172 1·03 ·0689 0 a:: 2" 2·0 4·5 . 22222 . 1423 I· 7154 3·1416 2·311 0 

---......._/ I ·02 • 0741 '? a) u 

13/8" I· 375 4 ·9365 1·092 1·105 . 0875 . 0927 21/4 2·25 4 ·25 . 1601 1·9298 3·9761 2"925 0 

~ 
1-

11/2" I· 5 4 1·186 I· 23 1·217 ·0875 I 0927 2112'' 2·5 4 ·25 . 1601 2·1798 4·9087 3·732 UJ 

v; a:: 
-; 13 /4'' I· 75 4 1·69 I ~467 1·4-8 . 0875 • 0927 2 3fl{' 2·75 3·5 ·28571 . 183 2·384 5·9396 4·464 0 

cri ea 
2'' 21 0 .. 2·316 I· 717 1·73 . 0875 • 0927 3" 3·0 3·5 ·28571 . 183 21 634 7~0686 5·449 

SIZE T. P.l. PITCH DE§lH CORE AREA CORE ~1~~G vi BOLT MAJOR DIAMETER NUT MINOR DIAMETER SIZE 
B.S.P. DIA. lrH AD DIA gykL AREA 0 MAX. TOL. MIN. . MAX. TOL. MIN. B.s.P.· 

< 
w 1/8" ·383 28 ·03571 ·0229 ·3372 .115 ·0893 R L.IJ . 3777 ·0048 • 3729 ·3483 . 0058 ·3 425 1/8' 

1/4-11 . 518 19 . :05263 ·0337 ·4506 ·211 ·1595 29/6< a:: . 5102 ·0057 . 5045 . 4681 . 0097 ·4584 . 1/4' n.. :I: 
(5/16"1 . 6 19 . 05263 ·0337 ·5326 ·2827 •2222 35/64" 1- ·5922 . 0057 . 5865 ·5496 . 0097 ·5399 5fl6) 

n.. 
3/8" ·656 19 ·05263 ·0337 ·5886 . 338 ·2721 19/32. L.IJ ·6482 ·0057 . 6425 . 6061 . 0097 ·5964 318 

0 Cl/lfi! ·75 14 ·07143 . 0457 ·6586 . 441 ·34 43/64 n.. . 7394 . 0067 . 7327 . 6823 . 0107 ·67 16 7/16) 
a:: 1ft ·825 p 14 ·07143 • 0457 . ·7336 ·534 ·4227 47/64' a: . 8144 ·0067 . B077 . 7549 . 0107 ·7442 lf2" 
< SfB. ·902 14 ·07143 • 0457 ·BI06 ·639 ·5161 13fl6"' tJi . 8914 ·0067 . B847 . 8319 . 0107 ·8212 5/8" 0 cri z: 3f4• 1·041 le:"' 14 ·07143 . 0457 ·9496 ·85 ·7082 31/32" I· 0304 ·0067 I· 0237 . 9709 . 0107 ·9602 3f4" 
< 7/8" (·189 14 ·07143 . 0457 I ·0976 1·108 ·9462 13/3t a:: 1·1784 ·0067 '1·1717 I· 1189 • 0107 I• I 082 7/8' 1- 0 
l.ll I'' 1·309 11 ·09091 ·0582 1·1926 1·345 1·117 13/16" ~ I· 2956 ·0078 I· 2878 I· 2178 • 0118 1·2060 Ill 

I 

~ 

11/4" 1·65 11 ·09091 ·0582 1·5336 2·14 1·847 ~ L.IJ I· 6366 ·007B I ·6288 I· 55B8 ·0118 1·5470 11/4" 
:I: 1112' 1·882 11 • 09091 ·0582 1·7656 2· 78 2·448 

1- .....J 1·8686 ·0078 I· 8608 I· 7908 ·0118 1·7790 l'f2' 
l.ll 

uJ 
a) 

'13/4'' 2·1 (6 
:E 13/4* 

1- 11 . 09091 ·05B2 1·9996 3·516 3·14 < < 2 ·I 026 ·0078 2.·0948 2·0248 ·0118 2·0130 
- '2 .. 2·347 11 ·09091 ·0582 2·2306 4·334 3·908 0 1- 2·3336 ·0078 2 ·32 58 2·2558 ·0118 2·2440 2" 
a:: 

21/< 2·587 il ·09091 ·0582 2 ·4706 5·259 4·794 
u.J z: 2·5736 ·0078 2·5658 2 ·4958 . 0118 2·4840 2 1/4* a) a:: 0 

2 lfz'' 2·96 11 . 09091 ·0582 2 ·8436 6·881 6·351 
0 

~ 2·9466 ·0078 2·9388 2·8688 • 0118 2·8570 21/2 .. u 

Cl.: 
23f4 3· 21 11 • 09091 ·0582 3·0936 8·092 7·517 0 < 3 ·1966 ·0078 3·1888 3. 1188 ·0118 3·1070 23/4 

_. ... - 3 .. 1- u 3"' v; 3·46 11 . 09091 . 0582 3·3436 9·402 8·78 uJ z: 3. 4466 ··0078 3·4388 3·3688 ·0118 3·3570 

a:i 31ft 3·95 11 ; 09091 ·0582 3 ·8336 12·225 11·5426 a:: :::> 3·9366 ·0078 3·9288 3·8588 ·0118 3·8470 31ft 
0 a:: 

4* 4·45 11 . 09091 • 0582 4·3336 15· 552 14·7498 CD 1- 4 ·4366 1 007B 4·4288 4·3588 ·0118 4·3470 4" 

.. i 

DIA. T.P.I. TYPE HAND DIA. T.P.I. TYPE HAND DIA. T.P.I. TYPE HAND DIA. T.P.I. TYPE HAND 

·125 BRIGGS RH . 75 10 ACME RH 1·45 20 WHIT. RH 2·625 14 WHIT. RH 
·138 32 N° 6 A.N.C. RH ·75 IC: trk'IF ·166l ·OB3P l H I· 5 14 WHIT. RH 2·75 16 WHIT. RH 
5 M/M ·75 M/M METRIC RH . 75 14 B.S.P. l7/16J ILH& RH 1·5 16 WHIT. RH 2·B75 20 WHIT. RH 

"" . 25 ~RIGGS RH I 75 16 WHIT. RH 1·5 20 WHIT. RH 3·0 16 WHIT. RH .,., 
. 25 20 A. N. C. RH . 7 5 19 WHIT. RH I· 562 26 WHIT. RH 3·1 16 WHIT . RH 

ci 309f011 32 I TYRE SID RH • 7 5 20 WHIT. RH 1·58 16 WHIT. RH 3·21 11 B.S.P. (23f4 RH 
1- ·3125 16 WHIT. R H ·79(11 26 WHIT. RH 1·6 20 WHIT. RH 3·4 16 WHIT. RH 
l.ll BM/M I M/M METRIC. RH ·8 20 WHIT. RH 1.6 C:)_~T ·33l ·16P RH 3·4 20 WHIT. RH 
0 . 325. 26 WHIT. RH ·8134 6 ~IT. RH 1·625 16 WHIT. R H 3·5 16 WHIT. RH 
a:: N910 32 A.N.F. R H ··875 5 ACME RH 1·7 20 WHIT. R H 3·6 ' 16 WHIT. RH 
< ·375 24 A. N. F. RH ·875 14 WHIT. RH 1·75 16 WHIT. R H 3·77 20 WHIT. RH 

ISSUE DATE 
c ·375 ~ ~1r.'.P ·125L·062P LH&RH ·B75 16 WHIT. LH& RH 1·75 20 WHIT. RH 3·8 16 WHIT. RH z: 

N~ < ·375 BRIGGS RH ·B75 20 WHIT. RH I·B 10 WHIT. RH 4·0 11 WHIT. RH 
1- ·375 12 ~ME3START R H ·875 ~~ ~j!j~RT ·222l·IIIP RH 1·8 20 WHIT. RH 4·25 I 6 WHIT. RH 

"-' I JUNE 54 l.ll 12M/M 1·5M/M METRIC RH ·92 26 WHIT. RH 1·9 20 WHIT. RH 4·4 10 WHIT. RH 
ci ·4375 B.S.F. L H ·937 11 WHIT. RH 1·99 26 WHIT. RH 4·75 11 WHIT. RH 
cl ·5 P>RIGGS R H ·939 20 WHIT. RH 2·0 16 WHIT. RH 5·125 16 WHIT. RH 
.,._: . 5 5 ACME R H 1·0 BRIGGS RH 2·0 20 WHIT. RH 5·3 11 WHIT. RH 

. 5 8 ACME - R H 1·0 16 WHIT. RH 2·035 16 WHIT. RH 6·1 16 WHIT. RH 

. 5 20 WHIT. R H 1·0 20 WHIT. LH& RH 2·047 16 WHIT. RH 6·5 16 WHIT. RH 
V") 
0 . 5 20 WHIT. l H I· OS 26 WHIT. RH 2·1 20 WHIT. RH 6·7 16 WHIT. RH 
<( ·SIB 19 B.S.P. L H I· I 20 WHIT. RH 2·18 26 WHIT. RH 6·75 16 WHIT. RH 
uJ 1·1875 11 WHIT. RH 2·185 11 WHIT. R H 6·B 16 WHIT. RH 
a: ·6 19 B.S.P. (5/16) R H I· 2 20 WHIT. RH 2·2 20 WHIT RH 

COMPILED 
:I: ·62 I c: ~kf.f' ·1428L·0714P R H I· 25 16 WHIT. RH 2·25 12 WHIT. R H 
~ • 625 11 -WHIT.2 START LH& RH I· 2 5 20 WHIT. RH 2·3 20 WHIT. RH 

l. SPENCER. 
_J . 625 18 A.N.F R H 1·30 20 WHIT. RH 2·3125 20 WHIT. RH 
< ·675 1 26 WHIT. R H 1·325 10 WHIT. l H 2·4 26 WHIT. RH TAPS-INTERFERANCE FITS FORSTUDS 

TRACED <..) • 692 24 ·WHIT. R H 1·3~ 11 WHIT. LH&RH 2·4375 16 WHIT. RH 2BA STUD } BS 1171 RH 
uJ 18 M/M 1·5 M/M METRIC R H 1·375 16 WHIT. RH 2·5 8 WHIT. R H IV4BSF STUD SIZE 'E' r-w-
CL 

M.T. If) ·7 5 BRIGGS R H 1·375 20 WHIT. RH 2·5 20 WHIT R H 
·7 5 6 ACME R H 1•414 20 WHIT. RH 2·6 20 WHIT. R H 

APPROVED DRAWING OFFICE 1
13A ~L~--· SCREW THREADS. DATA SHEET N~ 

""...:..-r· , 
____ -...,..., 



THE D E · H AV I L L AND A I RC RA FT C 0 MP ANY LT 0., HAT F I EL D _, HE RT S : 

1. SCR~ 1HREAD SP~IFICATIONS. 

The majority of screw threads conform to one of the following specifications 
B. S .. 84. SCREW 1HREAD OF WHITWOR1H FORM. (B. S. F. B. S. W. B. S.P. & B. S. B.). 

B. S. 93. BRITISH ASSOCIATION SCREW THRFAOO. (B. A. ) • 

B. S. 1104. GENERAL PURPOOE 'ACME' SCREW 'IHREADS. : 
B~S. 1580.UNIFIED SCREW THREADS (special threads only are covered in these notes).: 

2. FITS. 

SPECIFICATION B.S. 84 provides for three grades of fit :-

CLOOE ·FIT. 

MEDIUM FIT. 

~FIT.· 

Applicable to screw threads requiring a fine snug fit. This grade 
of fit is obtainable consistently only by use of the highest quality 

screwing tools. It should be used only where extreme accuracy of 

pitch and form are required.· 

Applicable to good' class engineering work in general. Where 
clearance must be kept down. The majority of general purpose aircraft 

thr~ds are in this category. 

Applicable to the majority of commercial screw threads also B. S. F .. 

Nuts for aircraft. . 

Where drawings do not call for a specific grade of .fit, B. S. F. (External) B. S. W. & B. S. B. 

threarls will be produced with medium fit and B. s. F. (Internal) and B. s. P. :with free fit. 
For special applications e. g. Screw jacks, Undercarriage Mechanisms and certain Adjustable 

Joints where end play limst be reduced to the -minimum,. it is imi>ortant that the required ~ade 

of fit is quoted on the drawing. 

SP~IFICATIONS B. S .. 93 & '1104; :provide only one grade of fit which need not be quoted. Only 

even sizes of B.A. threads, excluding O.B.A. are to be used.· 

3. TRUNCATED THREADS .. 

All pipe couplings and unions having B.S.P. ·threads will be truncated to B.S. 84 Amendment 3. · 

The dimension given in table should be quoted. · 

:4.: SP~IAL ~EW 'IHREADS •. 

In the smaller diameters up to 1~ in.;B.S.P. and B.S.B .. threads must be used whenever possible. 

Tolerances after plating where applicable, to B. S. : 84·- 'Medium Fit' . ' . . 

. Any other special threads must be chosen from S. T. D. : 35 sh9wn in the table for reference, for 

which gauges and cutting tools are available. 

~-

Where no suitable thread size is available, any new size must be chosen from Table 16 to 

B. s.: 1580 · E:H.ECTED SERIES, UNIFIED s>ECIAL THREADS (U. N. S.). Tolerances for general use and 

after plating where applicable, .to B. s. 1580 Class 2A for external and 2B for internal threads. 

Typical designation 7/8 - 20 UNS - 2A (Class 3A and 3B .may be used· for special threads 

requiring a fine snug fit, as B. S. 84· close fit in 2 above.). 

Threads of non-standard diameter will be Unified form, the pitch being selected from the 

series 36, 28, 20, 16, 12, 8, 4, T.P.I . 
. typical designation: 3.83- 16 UN- 2B. 

5. MILTIPLE START lHREADS. 

Where· this type of thread is used the size, pitch, le~d and thread form must be quoted 

e.g.· 2 in. dia. - 3 start thread. Whitworth form .3 in. lead, ."1 in. pitch. 

6. NOTE. 

Drawings of screw threads must not carry cross references to mating parts, but must be 

called up by the correct designation for each thread with the required fit where necessary. : 
'· 

--
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DATA SHEET N! 

-------- -

ISSUE DATE 
N~ 

I JUNe'54 

COMPILED 

TRACED 

A1 if»R )VED 

"C l:L: v __ 
~ 

,_ , 

I 
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THE DE HAVILLAND AIRCRAFT COMPANY LTD~ HATFIELD, HERTS. 

BOLTS. 
THE FOLLOWING DATA SHEETS LIST A COMPREHENSIVE RANGE 

OF STANDARD BOLTS WHICH MUST BE USED WHEREVER POSSIBLE. NOTE 

THAT STANDARD MILD STEEL BOLTS ARE OBSOLETE AND MUST NOT BE 

CALLED UP ON NEW OR MODIFICATION DESIGN WORK (REF. SDM 136) 

SPECIAL REQUIREMENTS 
(I) BOLTS & NUTS REQUIRED TO BE WIRE LOCKED WILL BE. CALLED 

up· BY THEIR STANDAF\D REFERENCE/ D.H.S.514.D. WHI.CH REQ.UIF\ES 
T H E M TO BE PR E D RI L LEO ·1 N A S TAN D A R D RANGE 0 F TO 0 L S AVA I LAB LE 
ON PRODUCTION. 

(2) WHERE· VARIATIONS OF PLAIN & THREADED SHANK ARE 
RE Q U I RED T H E BOLT M U S T ·BE DE TA I LED AN D IN COR PO RATE T H E 

! 

'SPECIAL. IDENTIFICATION DISC ON THE HEAD. DO NOT STATE 'MAKE - .~1 
FROM ............. (A STANDARD BOLT)' AS THE MAJORITY OF STANDARD i 

i 

BOLTS HAVE ROLLED THREADS WHICH CANNOT BE ADJUSTED. ' 
(3) THE RAISED 01 SC- (SEE DETAIL BE LOW) MUST BE INCORPORATED i 

ON ALL SPEC I A L B 0 LT S THAT CO U L D 0 T H E-f\ W I SE BE M I S TA K E N FOR A 

A STANDARD BOLT. e.g. AS IN (2) ABOVE, OR ON A BOLT OF l 
STA N D A R D DIM E N SI 0 N S BUT 0 F SPEC I A L M ATE R IAl . T H E RA I SED ~ 

~~~~N~SR N~~A:S~C~~S~~~U~~E~E~R~~~::. ::tc~ ~~~IN:A~~L~ MILLED j 
I DENT I F I E D AS S PE tl A L . 

( 4) \\1 H E R E A F U L L . T H f\ EA D U P T 0 A S H 0 U L DE R 0 R A B 0 LT H E AD ::~ .. 
IS R·EQUIRED AN UNDERCUl M_UST BE CALLED FOR (SEE DATA SHEET -~ 
I /34 ).ALTERNATIVELY AN ALLOWANCE OF TWO FULL THREADS MUST .Ji 

BE M AD E FOR T H E T H RE A D R U·N 0 UT . 1 

AN UNDEF\CUT IS PARTICULARLY DESIRABLE WHERE THREADS :~ 
ARE TO BE ROLLED. ALSO ON SUPER HJ.S. BOLTS. . --~~ ::< 

(5) SUPER H.T.S. BOLTS MUST BE MACHINED ALL-OVEF\ (ref NOT·E-_. ~.~ 
ON DATA SHEET Ill /7 ). THE ONLY ·PART NOT NORM ALLY MACHINED IS : ·· 
THE HEXAGON HEAD. IT IS RECOMMENDED THAT BOLTS OVER 55 TONS· ij 
UIS. HAVE A ROUND HEAD WITH TWO MILLED SPANNER FLATS OR, ii 
IF TWO ARE INSUFFICIENT, HAVE FOUR FLATS MACHINED SQUARE ~ ~ 

A HEAD DIAMETER EQUIVALENT TO STANDARD 'ACF\OSS COF\NE.~S' t~ 
r·-' 

DIMENSION. ~ 
(6) WHERE NUTS, ARE REQUIRED TO B~ LOCKED BY PEENING THE I 

BOLT END, CALL UP LOCK TO D.H.S. 514.A. ~ 

BOLTS. GENERAL NOTES. DRAWING OFFI~E 1~4A .I 
.DATA SHEET N- ,~ 



I 

THE DE HAVILLAND AIRCRAFT COMPANY LTD., HATFIELD, HERTS. ,., 

-PLAIN I 

LENGTH SUFFIX CODES ·FOR LENGTH & DIAMETER 
' "L" . 

BOLT I ,, ~" %'' ~~aS£ 
I ,, g ,, 

%'8.s.F. 3 '" 1. ,, 
('BS.F SIZE 6 B.A~ 4 B.A. 2 B.A. Y4BS.F. 16BS.F. B.S.F. Yz B.S.F. 16BS.F. ~B.S.F. ~BS.f. : 

. lA 18 IC I E IG 
·2 2A 2 B . zc 2E ZG 2J 2 L· 2N 2P 2Q. 25 2U 2W 

. ·3 . 3A 38 3C 3E 3G 3J . 3L 3N 3P 3Q 35 3U 3W 
·4 4A 48 4C 4E 4G 4J 4L 4N . 4P 4Q 45 4U 4W 

.• 5 SA SB se 5 E 5G 5J 5 L 5N 5P SQ 55 su SW 
·6 6A 68 6C· 6 E 6G 6J 6L 6N 6P 6Q 65 6U 6W 
·7 7A 78 7C 7 E 7G 7J 7L 7N 7P 7Q 75 7U 7W 
"8 BA 88 . 8 c 8 E SG SJ SL 8 BP SQ. 85 au SW 
·9 9A 9 B 9C 9E 9G 9J 9L .9 9P 9Q. 95 9U 9 \4J 

1·0 lOA 10 B 10 c 10 E 10 G IOJ 10 L ·10 lOP 10 Q lOS 10 u 0 
1·1 tiA 11 B 11 c 11 E 11 G IIJ 11 L 11 N liP IIQ 11 s 11 u 11 ~ 
1·2 12A 12 B 12C 12 E 12 G 12J 12 L 12 12P 12Q 12S 12 2 ' ·3 13A 13 B 13C 13 E 1:5G 13J 13 .L 13 13 p 13 Q 135 1:5 3 A 
·4 14A 14 8 14C· 14 E 14G 14J 14 L 14 14P 14Q 145 14 4 

I· 5 SA 15 B ISC IS E IS G ISJ IS L IS . IS P IS Q 15 5 15 IS N 
t· 1·6 . 16A 16 B 16 c 16 E 16G 16J 16 L 16 N 16P 16 Q 165 16 6111 . 17 ' 118 17C 17 E 17G 17J 17 L 17 17 p 17Q 17S '17 17 \If 

• ~J 8 ' 18 8 BC 18 E IBG IBJ 18 L 18 18 p ISQ 185 18 18 \;\ 
I . ~~ 9n IU B 19C I E 19G 19J 19 ... ' 19 19 p 19Q 195 19 10~ 

I 2·0 20A 21 >S 20C 21 E 20G· 20" 20 ... 20 20 p 20Q 205 20 21 ~-
I 

2· 21A 2 B ZIC 2 E 2 G Zl" 2 ... 2 21 ~ 21Q. 215 2 2 "'--< ~ 

·2·2 22A 22 B 22C 22 22 22~ 22- 2? 22 p 22 Q. 225 22 2~~ 

' 2·:5 2:SA 23 B 23C 23 2. 2 .. k. 23- 23 23 ~ 23 Q 235 2~ 23 
Z·4 24A · 2.4 B 24C 24 ~ 2~ . 2~~ 2~ ... 2.!~ 24~ 2.! Q 245 2~ 24 ~ r· 2·5 25A 25 B 25C 25 E 2• :J 2.!~ . 2• ... 2. N 2s·p 2! Q 255 z· zsw 
?·6 26A 26 B 26C 26 E 26G 26" 2~ ... 2 N 26P 2t Q. 265 2~ zfrw 

i 
2·1 27A 27 B 27C 27 E, Z7G 27J 27 L 27N 27P 27 Q. 27S 27 2iVf 
?·8 28 B 28C · 28 E 28G 28J 28 L 28N 28P 28 Q 28S 28U 2BW 

- 2·9 298. 29C zc E 29G 29J 29 L 29N 29P 29 Q. 295 .29U 29W-
I 

3·0 ·:so e 30C :51 E ".50G 30J 30 L 30 N :SOP JOQ 30S :sou 30W 
3· 3 B :SIC 3 E :51 G 31J 31 ... 3 31P 31 Q. 31S 31 :srw 

I 3·2 32 B 32C 32 E· 32 G 32J :52 ... :52 32P 32 Q 32S 32 32W .. ·3 33 B 33C 33 E 33 G 33J 33 33 33 ~ 33 Q 335 33 33 w .. 
·~ 3AB 34C 34 E 34G 34J 34- 34 34;) 34 Q. 34S -34U :s~rvr 
·S 35 8 35 c 35 E 3SG 3SJ 35 .. 35 35 ~ 35 Q -355 35U ·;rs·w 

3·6 36 B 36C 36 E 36G 36J 36 L 36 36 ~ 36Q 36S 36U 36 ~ 
[ c!i_a7 37 B 37C · :31 E 37G 37J 37 L 37N 37P 37 Q 31 s 37 u 3t\A 

3·8 38 B 38 c 38 E 38G 38J 38 L 38N 38P 38Q. 385 38 u 38~. r 3·9 39 B 39 c 39 E 39 G 39J 39 L 39N. 39P 39Q 39 s 39U 39 \'\1-'- 4·0 408 40C 40E 40G 40J .. 40L 40N 40P 40Q 405 40J 40 ~ ~ 
[__..-- --4·1 418 41-C 41 E 41G 41J 41 L 41 N 41P 41 Q 415 411 4r~ 

\ 

J '---'. 
~ 

r- 4·2 42 B 42 c 42 E 42G 42J 42 L 42N 42P 42 Q. .42S. 4211 42"\\ \ 
~ 4·3 43 B 43C 43 E 43G 43J 43 L 43N 43P 43 Q. 435 43-U 43 ~ 
~ ~.4·.4 448 44C 44E 44G 44J 44 L 44N 44P 44Q 44S 44-o· 44 ~ 

4·5 45 B 45 c 45 E 45G 45J 45 L 45N 45P 45 Q 45S 450' 4SW 
4.·6· 46 B 46C 46E 46G 46J 46L 46N 46P 46 Q 46S 40U 46W 
4•7 478 47C 47 E 47G 47J 47 L 47N 47 p 47 Q 47S 47U 47W 
4'8 488 48C 48E 48G 48J 48 L 48N 48P '48Q 485 48U 48W 

~ 4·9 . 498 49C 49E 49 G 49J 49 L 49N 49P 49Q 495 49.U 49W 
5·0 SOB so c SO E SOG SOJ 50 L 50 N 50 p 50 Q. SOS sou sow 
5 ·I SIB SIC 51E SIG SIJ 51 L SIN SIP 51 Q. 51 s 51U 51 w 

~ 
5·_2 SZB szc 52 E 52 G · 52J 52 L 52 N 52P 52 Q. 525 52U 52 w 
5·3 53 B 53C 53 E 53G 53J 53 L 53 N 53 p S:SQ. 535 .53-U 53W 

. 5·4 54E 54G 54J 54L 54N S~P 54Q 545 54U 54W ISSUE S·S 55P 55Q 555 55U SSW DATE 5·6 56 p 56 Q. 565 56U 56W N~ 

I. STANDARD BOlTS ARE CALLED UP IN PLAIN LENGtH(" L") INCREMENTS OF '!I r OCT.' 50 

EXAMPLE: A BOLT WITH ~5 PLArN LENGTH WILL BE:-
'PART N~ FoR soLr rvPE, 1 s 1 'cooE LETTER FOR BOLT DIA.' 

II.CERTAIN D.H.~. BOLTS HOWEVER ARE AVAILABLE IN PLAIN LENGTH ('f) INCREMENTS 
·OF ':os OR HALF SIZES. COMPILED 

EXAMP.LE: A BOLT 
. 11 L.,SPENCER 

WITH ·55 PLAIN LENGTH WILL BE:- TRACED 
~PART N~ FOR BOLT TYPE'/5Y2/'cODE LETTER FOR BOLT t)IA.' LlOLTON IJRAWI/11(# C,, 

10. 11. I!JSO 

I BOLTS - PART NUMBER CODES A,a~o 
: ~ 

ll I 

_::-
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THE DE HAVILLAND AIRCRAFT COMPANY LTD., HATFIELD, HERTS. 
PARTNoPREFIX MATERIAL SPEC FINISH BOLT " 5" 3". 7" I" 9 11 5" 3" 7" " 
1----· --+----+---' -+----1 s 1 z E 6 B.A 4 B.A. 2 B.A. V4 B.5F. ~6 B.sF. ~'a B.S.F. 1!6 B.S.F. ~ B.S.E ~6 B.SF !la B.S.F. ~ B.S.F. YtJ B.S.F. I B.S.F. 

A25 · H.T.S. S.96. CADMIUM ,IDENT, " 
t---A--6 --t--"TT" H.T...-..,.--,-+-S-8--+--=.-=.-=.---t LETTER A B c E G J L N p Q s u w 

, · ~ • STAh~l'fss · 0 

NR'RAD. ~~ ~ 'A'DIA :1~6~ :\~~; ::~~~ :~!~~ :~~fa :~~~ :!~i~ :!~ :~~6 :~~~; :~!~~ :~~~~ :~~~~ 
~---J'A' _r::::::n_ n rr \'i -· z I c' , , w t', .L-JJ F ·29 ·33 • ·37. ·42. ·47 ·57 ·61 ·71 ·76 ·85 1·14 1·34 1·44 

['J *'' ,. ~~ I 
1 's' ·188 •243 •319 •438 •518 ·~2 •702 ·BI2 ·912 1•000 1·190 1·2BB 1·468 

'D' ,.....,, 'L: .:..JkF·I 'G' 'B' ·193 ·248 ·324 ·445 ·525 ·600 ·710 ·820 ·920 1·010 1·200 1·300 1·480 
~I. )~ )·~ 
STANDARD HEXAGON A25 A26 'C'- ·22 ·29 ·37 ·51 ·61 ·'69 ·82 ·95 1·06 1-17 1·39 1·50 1·71 

A.61 LIGHT ALLOY L.65 (~~~::fJ 'D'. ·063 ·o8o ·lo6 ·14~ ·17 .zl ·26 ·29 ·34 ·3B ·47 ·52 ·61 
• •068 •086 ·113 ·15 ·18 .·22 ·27, ·30 ·35 ·39 ·4B ·53 ·62 

(AVAILABLE IN SIZES FROM 4 B.A.TO 5fa B.S.F.INCL.ONLY) 'R' :8Ft :grg :8k-8 :g~~ :g~5o :g~~ :8~~ :8!~ :8-!5o :8!~ :8b5o :g~~ :8~5o 

*R'RAD. @-§ '--' ~~£+ ·c· 
~ ~ 'D' ~~*\iF· Ji'G' , , , , 
>< ~ sll6ARD HEXAGON 

,,,+~04 1/zlD·II/zTO·I'/zTO·I ·ITO ·ITO ·2TO ·2TO ·2TO ·2TO ·2TO ·2TO ·2TO ·2TO 
L-0 ·1Toz.7 ·I TO 5·3 ·!TO 5·3 5·4 5·4 5·4 5·4 5·4 5·6 5·6 5· 6 5·6 5·6 

'G' ·015 ·020 ·03 ·03 ·03 ·03 ·04 ·04 ·04 ·05 ·065 ·065 ·065 
·020 ·030 ·04 ·04 ·04 ·04 ·05 ... 05 ·05 ·06 ·075 ·075 ·075 

'L' MJI.X. A.25 ONLY 6.0 1.0 7.0 1.0 7.0 
<: ....J 
~ PART N~ PREFIX MATERIAL SPEC. FINISH 'A' DIA 3/16:.__ ·18675 ·24925 ·31175 ·37425 ·43675 ·49925 .1898 -·000251 
~ z: t------+-----+---t.H,.....I_~"'ID,...i&=TH=R....-ID I/"\ NOt.AINAL ·18725 ·24975 ·31225 ·3747r; 43725·49975 -·000751 

~ ~ A.30 H.T.S. S. 96 CADMIUM 'F' ·37 ·42 ·47 ·57 ·61 ·71 ·40 PART N~ [MAT\· I SPEC. 

~ a.. A.s9 H.T.s. s.96 CADMIUM ,
8
, ·319 ·438. ·518 ·592 ·702 ·812 ·245 As.zso4/c I H.T.s.l s.96 

< c..:> ·324 ·445 ·525 ·600 ·710 ·820 ·248 FINISH:-

~ z: 'R'RAD. 'C' ·37 ·51 ·61 ·69 · ·82 ·95 ·29 HEAD&.THREAD:CADMIUM 

~ 5 ~ ~ j 'D' ·076 ·IIO ·14o ·180 ·230 ·z6o ·o84 
r- § KT_-.3~~~ - I , 'c' t---+--+---I-·~08~3-+-·712:-=0-+-·-="15=-=0-~-·=-==19,-70-+--=·2::-:4,-7o~·2:::-:-7-:-o-l.......,·o=-::9~z CLOSE TOLERANCE 
Vl < ~ ·- - 9l 'R' ·OIO ·010 ·OIO ·010 ·OIO ·010 ·010 

:~ ~ 'lf,JD'. f.. 'j. I L' -=F ·, ji~G ,, I B, t--, G-,-+--+---+-:.;.,g ~:::;~-+-: .;.;g~::-::g-+-: g:;,:~;..;g-~-: g;.;~:..:;g-+--:: g:;;;~"-=g+-=: g:..:::~-=-g-~~--:g=-:~:-:::--~g ~oE;~;~ ~N-o s:NE;':MLALL 
; ~ .. .~ .. ~ ·040 ·040 ·040 ·040 ·050 ·050 ·040 BALLBEARINGS(C.BA.O 

< ,......., t--, K-, -+--+---+-·-"-3 ..:....:2 '-+-. -"-4 .:...:4 -+-. 5;::._2'-"-+-'. 5::....;9=. -+--:. =7 0'-=--+-=. 8=1-"--~ t-·1.:;_9.:...=...t5 AND sI M I LA R.,) 
~ Q.. 

j X 'H' ·03 ·03 ·03 ·03 ·03 ·03 ·03 FINISH:-
< B CLOSE TOLERANCE. HEXAGON , rJ.~4 ·2 TO ·2 TO ·2 TO ·2 TO ·2 TO ·2 TO ·I TO 

2·5 3·0 3·7 3·5 4·0 4·5 
CADMIUM PLATED ALL 
OVER A.S. 4 56-~. 

~ 2 PART N~ PREFIX MATERIAL SPEC: Fl N ISH 'A DIA. ·248 ·3105 ·373 NOTE 
·;:: ~~--:;;:;::-j-;-~~~~~t:;:-;:::~~:..:._:4--+---+-~·2~5~0+·3~1?_;25~·31]_7~5 +----+-~ 1. TO BE USED IN CONJUNCTION 
Vl _ D.H.S. 3B2 H.T.S. S.96 . CADMIUM 'F' 25 26 30 WITH D.H.S.3a3 OR 983c./BORED 

~ a:~ g:) ~·oo~~__._UUNrD5EERic:tiUiTTDiON~E:fiPTIT:ciH:t---l-_!:_-4---+---+--t:.' ~+.~+· ~+----+-~ NUT OR WASHER & NUT ONLY. 
,....~ 15 CHAMFER · 321 ·4 40 · 520 2. THE PLAIN LENGTH'L SHOULD BE 

,.._ ~ fi'JDE TO DEPTH OFJ~READ 'B' ·324 ·445 ·525 SELECTED 10 CONTAIN THE FULL 
10 _o_ __ 'A' l !;."_ - ~ 'ci • C' THICKNESS OFTHE MATERIAL TO BE --u-· I- ~ ·37 ·51 ·61 HELD.THECLAMPINGEFFECTB"EING 

~ ,..., H\~o3 RAD.I1 ~· • 1 I 'D' . 12 . 12 . 12 oBTAINEDBYTHEFACEOFTHENUT 
,.a:~:!: 'o''l ,~_,'F''n' 's' !DENT. . 13 . 13 . 13 (D.H.SJ83.0RD.HS.983)0VER-
~ 4 L _ \:A. RIDING THE PLAIN SHANK 
~ .,... ~0A3RDKEEP 

1 
Q' ·019 ·023 ·025 3. PLAIN LENGTHS'CARE AVAILABLE 

a:~ N t--:~+--t---t--~~=-=i-----n-;=-=t~=-t--t---1 IN INCREMENTS OF ;os 
~ - SPECIAL H.T.S. SHEAR -- 1 L~~gz ·05TO ·0510 ·05TO 4. CALL UP AS D.H.S90I BELOW. 0 

u.. 
Vl V"' 
a:l N 

~-
~ 
a:l -

-::::'Cl 
r-=-

PART N9 PREFIX. MATERIAL 

A.57 H.T.S. 

A.60 H.T.S. 

SPEC. 

S.96 

S.96 

FINISH 'A' lA ·24925 ·31175 ·37425 43675 ·49925 ·3143} 8M/M ITHIN SLOTIEDNUT 
HEAD &THR o 1---D_I/"\.+--+---+-----<._..::·2'-!..:49::...!.7-=45 -=· 3=12=25~·37~4~745 ....::·43=7=25=+·..!.:49::....:::9...!...:754 ~·3 .:....;14-=8-4-5;,.;../t6;.....;~ B=.S=.F....._IIA.-58-"-/G.;.;;S_TO,_BE---"-U.;;..;SE=-tD 
CADMIUM 'F' ·26 ·26 ·26 ·26 ·26 ·26 PART No. I MAT~ I SPEC. 

u.. 
U1 0 

""a:l 0 

~ 

~ 
a:l 0. 

CADMIUM 'B' ·319 ·438 ·518 ·592 ·702 ·438 D.H.S.854l H.T.S I S.96. 
~IS" CHAMFER -f$f ·324 ·445 ·525 ·600 ·710 ·445 FINISH. . . 

it. I -.:R ... R·RAAA,DD~I-+ri~*-tt-~---,--- r;p_ -. 'c' 'c' ·37 ·51 ·61 ·69 ·s2 ·si !HEAD & THREAD CADMIU.M. 

11 ~~ ·o· :\§ :\§ ::~ :\§ :\§ :15 -ft ~. 
'D'J! 'l. 1f' 'G' 'B' 'R' ·015 ·015 ·015 ·015 ·015 ·03 ~~i-t---:-1~ FOR onlERDIM1 

;~ 

~~ 0 

u.. ,.._ 
~ ,.._ 

:._~ 0 

~ ·030 ·030 ·030 ·030 ·030 _:j j.-Q._ SEE TABLE. s 
' 'G' ·03 ·03 ·03 ·04 ·04 .-03 CLOSE TOLERANCE SHEAR 

~. 
·04 ·04 ·04 ·05 ·05 8M/M I!IOLT-S/16 &.S.F THR'D. 

CLOSE TOLERANCE.SHEAR • ,,+Z0-4 ·2 TO ·2 TO ·2 TO ·2 TO ·2 TO ·2 TO- FOR USE IN BM/M BALL RACES 

ISSUE 
N9 

* DATE 

MAY'S I 

PART N2 PREFIX. MATERIAL SPEC. FINISH 

D.H.S. 90 I LIGHT ALLOY D.T.D.363 ANODIC 

CHAMFERED ON UNDERSIDE ONLY 

UNDERCUT ONE PITCH 'HIDE 
~ TO DEPTH OF THREAD _ 

__l_l__----' A t r 11 ffi , c·j --u· t H---JJ 

SPECIAL LA. SHEAR 

L-·0 2·5 3·0 3·5 4·0 4·5 ~WHERE LOADING IS RECIPROCAL 

l[~t~~·R FOR c E G J NOTE 
THIN 1---t------11----1---+---+--+----1 I. TWO LENGTHS OF THREAD ARE 

'fl' NUT ·20 ·25 ·26 ·30 AVAILABLE FOR D.H.S.901 SHEAR 
IDENT. FOR BOLTS. 

1 

LETTER FULL CC EE GG JJ THE SHORT THREAD BOLTS ARE TO 
'f2' BE USED IN CONJUNCTION WITH 

NUT ·32 ·38 ·45 ·54 D.H.S.3830R983c/BOREDNUTS. 

'A'DIA. ·183 ·248 ·3105 ·37 3 2. PLAIN LENGTHS'L'AREAVAILABLE 
·IB5 ·250 ·3125 ·375 IN ~05 INCREMENTS FOR BOTH 

• B' ·319 ·438 ·51B · 592 · TYPES OF BOLT. 
1---+--+--t-'::..;32~4,_.·...!..44.!.-"5~·~52::.::!5-+-' 6~0~0-+---+----13, SEE DATA SHEET III/43A -

'C' ·37 ·51 ·61 ·69 'USEOFNUTS7 
r-, D-,--+--+--+-.~IO:-:O-t-·-:-IO:-:O-+-·-=--Iz--=5-+-·-:-::15:-0-+---t-----l METHOD OF CALLING UP 

·106 ·110 ·135 ·160 A SHEAR BOLT(SHORTTHREAD)0 
'R' . 02 . 03 . 03 . 03 PLAIN LENGTH 'L' ~55 X V4 B.S.F. 

IS D.H.S.QOI/51/z/E 
'G' ·02 ·03 ·03 ·03 SIMILARLYASHEARBOLT(LONG 

THREAD) WITH PLAIN LENGTH 'L' 
.,,+Z02 ·05TO ·05TO ·IOTO ·10 T-0 ~5 X IA.'B.S.F.IS D.H.S/901/5 EE 

L -·0 
C. JUNE '54_f====L==;,::;=L';===========P,I;:::;DE:=;:;N~T.*==*==?==F==l=====i1=~F=~=~==r=::::::r==::::::r==:::::;==~ 

l
' S.P. 9 coDE CB CB CB CB EIO EIO Gl2 Gl2 Hl4 Hl4 KIB 

3 MA~H~~ .B' I ITITCTIVE ~~ Sffa~s~~~.A~'=oi~A+--+--~I/-I~~.~,,-~~~·~I/-It~-~/-ld~'~3:-~-i~3:-~-~~l-~-·~l/-i~5~~-i~'~5~/~~~.-3~j~l~~. 

®
I! LENGTH -;. 1 , 3~" 

4 AUG.'55 ' _: ~ FO~ ,;32 :, 64 'B
1 
DIA. '~16 '~16 ~16 '~16 ~23 '!23 '!3Q ~30 '~36 ~36 ~'44 lJ &~DIA~ ~t~~~o=~+--+---+--l-.-t--l-u-+--l-."-+--l-"~~~~-(-l-~l~-~~~-=~-f+-l~~-,t--13~4-"~13~~~.~2:-~~~ 

5 ~~S6 ~~~NG~TH~-~-+---+------11--~---!1---4--+~-+--1----1---~--~ 
SPLIT PIN-NON-CORRODI LE Ds~~LEL N~51 N251 N251 N~51 NQ41 N241 N930 N~30 N~20 N~20 NQ 11 

DRAWN BOLT 1 , 5" 3" .,,, '" ~" s" 3," 1" " 
L.SPENCER SIZE 6BA. 4B.A. 2B.A. ~B.S£ 16B.Sf ~sB.Sf.16BS.F. ~'2BS.F. '16B.S.F. ~BS.F. 14BSF. ~BS.F. I B.S.F. 

TRACED FOR SPECIAL CLOSE TOLERANCE SHEAR BOLTS (U.T.S. 75 TONS) SEE D.H.S. 459 & D.H.S. 8 29 
DOLTON DRWG Co. FOR SPECIAL VERY CLOSE TOLERANCE SHEAR BOLTS (U.T.S. 75 TONS) SEE D.H.S. 959 & OHS 860 
~~~-~12~-7.19~5~0-+_F_O~R~ST~R~E~N~G~T~H~F~I~G~U~RE=S~S~E~E~D~A~T~A~S~H~E~ET~S~I~I~I/~4~3~----~~----------------------~, 

A~~~ HEXAGON HEAD BOLTS- SPLIT PINS ~g~~t~~~E~~F~~E 1/4 B 
•.' ... 

j 



p - :z; "'!'+;oror-

BOLT WEIGHT DATA 

STEEL LIGHT .AUJJY 

HEX. BD. BOLTS BEE. HD. BOLTS 

Plain c E G J Plain. .0 
E G J 

J/4-'i 5/16tt 3/8" J/4" 5/16'·· 3/8" 
Length 2 B.A. B. S. F. B. S. F. B. S. F • 

Length 2 B.A. B. S. F. B. S. F. B. S. F. 

.l" • 0062 .0125 .1" • 00223 .0045 
• 2" .0069 .0139 .0257 .• 2" • 00248 .0050 • 00925 .01504 . 

.• 3'' .0076 .0153 .0277 .0421 .Y' .00274 .0055 • 00997 • 01515 
.4" .0083 .0167 .0297 .0451 .4-u .00299 .0060 .01070 .01624 
.5i' .0090 .0181 .0318 .0481 .511 .00324 .0065 .01145 .01730 
.6 ti .0097 .0194 .0338 .0511 .6" • 00.349 .0070 .01217 .01840 
.7" .0104 .0208 .0358 .0.542 .7" • 00374 .0075 • 01290 .01950 
.8" .Olll .0222 .0378 .• 0572 .8" .00399 .0080 .01360 • 02060 
.9~ .Oll8 .0236 .0399 .0602 • 9i' .00425 .0085 .01440 .02165 

l.O" .0125 .0250 .0419 .0632 i. oi• .00450 .0090 .01510 • 02270 

PLAIN WASHERS PLAIN WA!XIERS 

SP 13 .0012 .00212 .0028 .00356 SP 15 • 00042 .00075 .00099 .00126 

PLAIN NUTS PLArn NUTS 

.00347 .• 00713 .• 012 .0189 .00124 .002.54 .00427 .00673 ~ 

\..___/ 

THIN NUTS THil'l NUTS 

.00228 ,.00471 .00788 .0112 .00081 .00168 .0028 • 00399 

· DIFF.EREIDES FOR COUNTERSuNK BOLTS DIFFEHENCES FOR COUNTERSUNK BOLTS 

-. 0023 -. 006 -.0095 -.0151 -0.000836 :-.00215 -.0034J. -.00543 

DIFFERENCES FOR sBEAR BOLTS (THIN HEX BD) DIFFERENCES FOR SHEAR BOLTS (THIN HEX HD) 

-.00378 -.00598 -.01024 -.000058 -.000685. -.0009 -.00188 

FACING W.ASBERS 

• 000408 • 000792 • 001048 • 00134 

MARCH 1955. 



Ertt3~=tG' 
STEEL -ORDINARY 

STEEL- THIN 

, N' 

iKfHL 
~1_lM' 

STEEL - CASTLE 

'S' 

\~1~~-~:: f'G' 
LA. ORDINARY 

A.24/ A.27/ PA~1~9 
AP BP CP EP GP JP LP NP PP QP SP UP VIP 

r~~~~;L~ ST~~~~[ssiPAt,~.N9 APL BPL CPL EPL GPL JPL LPL NPL PPL QPL SPL UPL WPL 
* SEE DIM. ·095 ·125 ·I 57 ·190 ·240 ·302 ·365 ·427 ·490 ·552 ·677 ·740 ·865 

5-80 CASTLE 'G' ·105 ·135 ·167 ·200 ·250 ·312 ·375 ·437 ·500 ·562 ·687 ·750 ·875 

A.24/ A.27/ PA~~-N~ AT eT CT ET GT JT LT NT PT QT ST UT WT 
51ti~~~s sr~PN~Ess ry~-~ ATL BTL CTL ETL GTL JTL LTL NTL PTL QTL STL UTL WTL 

*SEE DIM. ·063 ·084 ·113 ·123 ·156 ·198 ·240 ·281 ·323 ·365 ·448 ·490 ·573 
5.80 CASTLE 'G' ·073 ·094 ·123 ·133 ·166 ·208 ·250 ·291 ·333 ·375 ·458 ·500 ·583 

A.24/ A.27/IPA~~-m CS ES GS JS LS NS PS QS SS US WS 

!STAINLESS NON- DIM. ·240 ·250 ·270 ·302 ·365 ·427 ·490 ·552 ·677 ·740 ·865 
STEEL r.>TAINLESS 'G' ·250 ·260 ·280 ·312 ·375 ·437 ·500 ·562 ·687 ·750 ·875 

*SEE 'J' ·090 ·090 ·090 ·090 ·140 ·140 ·187 ·187 ·234 ·234 ·280 
S. 8° CASTLE ,_.._:::..__f------11---+~~~~~~~~~~-=-+~-=+--;-;:-;::+-~+-::=1-;:;-;:-;:-i 

'K' ·080 ·090 ·090 ·090 ·125 ·125 ·165 ·165 ·208 ·208 ·250 
·090 ·100 ·lOO ·100 ·135 ·135 ·175 ·175 ·218 ·218 ·26.0 

A.24/ A.27/ PA~~~9 EC GC JC LC NC PC QC SC UC WC 
STAINLE~ NON- DIM. ·280 ·330 ·392 ·505 ·567 ·677 ·739 ·911 ·974 1·145 

STEEL STAINLESS 'M' ·290 ·340 ·402 ·515 ·577 ·687 ·749 ·921 ·984 1·155 
* ' , ·190 ·240 ·302 ·365 ·427 •490 ·552 ·677 ·740 ·865 

S.80 6.4&2BA G ·200 ·250 ·312 ·375 ·437 ·500 ·562 :687 ·750 ·875 
L....---l S. I I 2- l---f----l---+--l-~=+-~:+-=:==-t---::;~-=::-::+~~~;:+.-77;::+.-::~t-;-=;-';-';;-l 

11;J;
2
"BSF 'N' ·425 ·500 ·575 ·685 ·795 ·895 ·985 1·165 1·265 1·445 

f't ·430 ·510 ·585 ·695 ·805 ·905 ·995 1·185 1·285 1·465 
S.ll3 I--:-,J-:,-+--+--+---t--2~f-.-.=..~~~~:q.....:~:r-~~~P=-t-!...!::..:::=f-!--!...::..80~ OVER~Bs'l-1.=...._+--+----~-J......,· 0;.;9,..;0+--;· 0,;_9;,..j0 f-·~09~0:+-·1~4.;.0 }-·...;..;14:::-;0:+-·7.18;:-;:7+-,·1,8

7
7 +--:;. 2~34~·~23~4:+-::· 2~ 

s.l14 'K' ·090 ·090 ·090 ·125 ·125 ·165 ·165 ·208 ·208 ·250 
·lOO ·100 ·110 ·135 ·135 ·175 ·175 ·218 ·218 ·260 

A.29/ 

LIGHT ALLOY 

L.65 

FINISH- ANODIC 

A.29/ 

LIGHT ALLOY 

L.65 

FINISH -ANODI C 

ARTN~ BP CP EP GP JP LP NP PP QP R.H. 
PART)~ 

L.H. 
DIM. 
'G' 
'p' 

's' 
PART_NQ 

R.H. 
DIM. 
'G' 

'p' 

's' 
. J' 

BPL CPL EPL GPL JPL LPL NPL 
·125 ·157 ·190 ·240 ·302 ·365 ·427 
·135 ·167 ·200 ·250 ·312 ·375 -437 

·015 ·015 ·020 ·020 ·025 ·025 ·030 
·233 ·309 ·428 ·508 ·582 ·692 ·802 
·243 ·319 ·438 ·518 ·592 ·702 ·812 

ES GS JS -LS NS 

PPL QPL 
·490 ·552 
·500 ·562 

·030 ·035 
·902 ·990 
·912 1·000 

PS QS 
·270 ·302 ·365 ·427 ·490 ·552 
·280 ·312 ·375 ·437 . 500 ·562 

·020 ·025 ·025 ·030 ·030 ·035 
·508 ·582 ·692 ·802 ·902 ·990 
·518 ·592 ·702 ·812 ·9121·000 
·090 ·09Q ·140 ·140 ·187 ·187 

l r 1 J [:=IG' D. H. s. zoz/ PA~1.N~ G J L N Q ·ossoLEscENT' 
. I LIGHT ALLOY D.T.D.423 DIM. ·365 USE DHS983&383 ·281 

l.A.·THIN FINISH-BLACKANODISE 'G' ·375 SEE SHEET III/43A. 
·113 ·123 ·170 ·198 ·240 
·123 ·133 ·180 ·208 ·250 ·291 -r-a ._

11 
D.H.S.383/ PA~}H~~ t D.H.S. 383/C 'OBSOLESCENT'< · 

·c· ' JE· ·0· ~-=L:.:..:, G=HT=A-=-LL~o~v --~~~B~~ -+--+--+-::--=-:-~~--:-=~......,.=,.~-==-=+--+-=-::-;;-J -t D H s 383/ E 'oBsoLETE· · ,. 

- DJ.D. 423 Vc,S NOTE. D.H.S. 383/G, J & N 

et Et G J N 
·321 ·440 ·440 ·520 •705 
·324 ·445 ·445 ·525 ·71 0 

·37 ·51 ·51 ·61 ·82 

ISSUE 
N~ . 
I 

I 1

- i -~~ HAVE REDUCED SIZE HEXAGOO 

'8' ~ :~~ . ~b~· SEE DATA SHEET III/43A. 

1 Fl NI SH -ANOD IC k-...,..! l?,l o·:!....L~_· l--~--+--+-::-=-::-+-:::-:-=--11--::-:=+--+-----1 
LA. COUNTERBORED (SMALL HEXAGON} C(.~9RE 

·16 ·20 ·20 ·24 ·33 
·17 ·21 ·21 ·25 ·34 

•324 ·445 ·445 ·525 ·710 

·I SS ·250 ·313 ·375 ·500 
·I g_n ·255 ·318 ·380 ·5~ 

E G J 
. 2 0 ·20 ·24 
·21 ·2 I . 2 5 

1 ~ I I. ]1-G· D.H.S.983/ D.H.S.98·'11 PA~:H~Q 
__j__~ : = •::---.--1:: LIGHT ALLO) STEEL ~~~-
~-· 'E' .. G 

·-445 ·525 ·60 
·251 ·314 :376 
·255 ·318 :380 

,9 ~. I' . I l .1.1 L. 6 5 s- I I 3 9,l~-
D AN 0 D I C ~u"=-=+--l----+---l--=-::-:-+-::-:-:--+-=-=-=---i----1----1 

. L.A.COUNTERBORED GREEN CADMIUM c;,a~,RE 

DATE 

MAY'S!. 

$ - A.53/ PA~L_No. A 
~· BRASS-COMM ~ PART NO. -~\ L.H. 

DIM. ·095 
'G' . ·I os BRASS- ORDINARY FINISH- TINNED 

A.l4/ PART NO. 
I R.H. c x 1 :x r_-=:=rG • BRASS-B.249 PART HO 

L.H. 
DIM. 

B 

·125 
·135 

c 

·157 
·167 

EB GB JB LB 

· EBL GBL JBL LBL 

NB 

NBL 

.NOTE: 
SEE SPECIFICATION FOR THE 
FOLLOWING SIZES- 12 B.A., 
10 BA., 8 BA. 

PB QB SB UB WB 

PBL QBL SBL UBL WBL 
·12 ·14 ·IS ·17 ·19 ·19 ·21 ·25 ·29 ·33 

BRASS- THIN fiNISH- TINNED ~G· ·13 ·IS ·16 ·18 ·20 ·20 ·22 ·26 ·30 ·34 1 
E s4 , · NoM I· +-·· .f- .. -y .. ~- ~ A 1 HOM 1 y 7:·· v ·v 'N 

__ C!_-+-JU._N __ ·1 B !:&' • _J~ SIZE. HA. H.A. 
2 

B.A. ~s.s.F.foasuas.F.I6BS.F 2B.S.F. f1 ~ .58 srzE-~as.f 16B.~ 8B.S.F.J6B.s.F.!z'as.F. 

00 ' 11 PART A.G.S. A.G.S. A.G.S. A.GS A.GS A.G.S. A.GS A.G.S. ~ , ' HT s s 96 PART E s G s J s L s N s 
3 AUG. 55.,~ dh''' j_ NO lllA 11.5.8 JllC 12QA 120.C I20.E IZO.G 120.H - C - · · · · HO. 

I 

18' 25 25 31 T 1Nl H B -~38 ·4.58 ·518 ·592 ·702 , ·,E, · · · 2 ·375 ·437 ·SO ·562 ·625 , , F S .445 ·<1<15 .525 .600 .710 
4 J'uLY 56 , B' _j ~'JG' CADMIUM C --~---1 ·w·. ,· 'T 'C' ·28 ·28 ·34 ·44 ·52 ·6o ·71 ·82 -51 ·51 ·61 ·69 ·82 

'C' . 
. . 'D' l·o 1·0 1·25 1·50 1·62 1·75 2·0 2·25 t-G-t-:-.1-=-9 +.~,9:-+--,·1-=-9 +-:-:·19o-+·=19~ 

'0' t-:-:-t--t--+--+--1--+---+-.J-----H THESE NUTS ARE PRIMARILY INTENDED ·zo ·ZO ·20 ·20 ·20 
t-'_E_'.t-·1_87-t-·18_7-t-·2_5 +·-3-1_, 1-·3_9-1-·4_7 +-·55-1-·6_3-ll FOR USE WITH SHEAR BOLT A. 57 J ·09 ·09 ·09 ·09 ·09 ' 

L. SPENCER MATERIAL: FINISH: 'F' -so· ·50 ·625 ·75 ·812 ·875 1·00 1-125 H.T. S. THIN SLOTTED K ·OB '08 -os '08 '08 l 
·09 ·09 ·09 ·09 ·09 

"FRACED -SfEC: s.S.S.218 CADI'·IIUH PLATE~.~ (;' ·062 ·062 ·080 Y." 3/." ~ .. Y. .. t-<·:-,ll--c-Y_I_1_1 ___ , .----A-._5_8_/-+--PA-:-::HRo.~T~u:...-=:sE:+-=GT.!...+J-=-T~L~T:........j....:N~T 
D.9LTON DRWG crJ1 BRASS- t.IJHGNUTS .52 .32 32 B ~ .-==:fG "D'iH. A27r 19 ' 

SA~ o-v~it " I 'H' ·344 -344 ·406 ·50 ·562 694 ·687 ·75. H.T. s: THIN (HIE~DRAW, NG ~OFF,~'t 1'· ;4~0 :~c~ :1~ ' j 
_-...:;::.~-==-~~.:......~ ··___._ ____ H_E_X_A_G_O_N_N_U_T __ S~ ___ _...D~A.:....:...;.TA....;__;;;_;sH:...;..;;;;:E~ET~N....;._Q __ /_ ~--- --~ 

DRAWN 

1 
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THE DE HAVILLAND AIRCRAFT COMPANY LTD., HAT FIELD, HERTS. 

~ 
) 

'A' I - -IJ--
1 
} 

~· 

s~~ 'B' 

f®JAl t ~:.·-~~K-At lW -~ . ., .. .. i\ ~~ 
s ·~~L -!1±§,./~ :·~~-.- I~ ·c·ii 

26 S.W.G~ 18 S.W.G. 12 S.W.G. ~ l-
. FACING STANDARD THICK (PRIMARILY FOR USE IN TIMBER) 

SHRINKAGE 
BOLT s~&~is.!~TAINLEs.! 91~. DIA. s.W.G. 
SIZE coMM~ DID.271 +Agz 'B' 'c' 'o' 

PART NP PART NP -· 

FACING STANDARD THIC LARGE 
DIA. ~lA,' HILD STEE STAINLEs.! MILD STEEL STAINLESS ALCLAD ALCLAD HILD STEEl STAINLES! ALCLAD Dl A. D lA. s.W.G. 
'A' 8 s.l o.r.o.111 s.3. o.r.o.111 o.r.o.6Jo o.r.o.61o s.3. o.r.o.111 o.r.o.61o 'A' ~ 8 • ~ 0 . 

6 B.A. 

4 B.A. 

2 B.A. 

5~ If 
16 B.S.F. 

%" B.S.F. 
~~~ 16 B.S.F. 

'I" 2 B.S.F. 
19ft If 16 B.S.F. 
5;,, 

8 ·B.S.F. 

3J.t B.S.F. 
7Jt If 

8 B.S.F. 

I" B.S.F. 

PART Ng PART Ng PART N~ PART N9 PART N9 PART Ng PAR'!' N9 PART N~ PART N9 

:If~ :~~~SPIOA SPIIA SPI3ASPI4ASP·ISA SPI6A SPI8ASPI9A gf~· :If~ 1 :g~ 16 

:~~~ :~~~SPIOB SPIIB SPI3B SPI4B SPI5B SPI6B SPI8B SPI9B g~·~· :~~~ 1 :8~ 16 
13

/64 ·625 22 ·071 :fg~ :5~~SPIOC SPIIC SPI3C SPI4C SP_ISC SPI6C SPI8C SPI9C g·~·~ :f8j 1:~~ 16 
D. H.S. D. H.S. 

33/ I 187/1 
1Y64 ·75 22 ·085 :~~~ :~y8SPIOE SPIIE SPI_3_f: SPI4E SPISE SPI6E SPI8,E,SPI9E g~t :~~~ 1:~~ 16 

D.H1s. D.~f. 
33 3 l87t3 

21
/64 ·875 20 ·099 :~~~ :~~ SPIO.G SPIIG SPJ3G SPI4G SPISG SPI6G SPI8G SPI9G g~·~· :5~~ 1:~~ 16 

D.H,S. D.H.S. 
33/4 187/4 

2%4 1·1 19 ·124 :~~g :~~ SPIOJ SPIIJ SPI3J SPI4J. SPISJ SPI6J SPI8J SPI9J g.~~· :5~5l:l~ 14 
D.H

1
s. D.H.S. 

33 5 187/5 
2%4 1·2 19 ·136 :l~g :~~ SPIOL SPilL SPI3L SPI4L SPISL SPI6L SPI8L SPI9L ~·~·~· :t~~ 1:~~ 14 

NOTE:- :~y~ ;g~ SPION SPIIN SPI3N SP"l1N SPI5N SPI6N SPISN SPI9N g·~·~· :~f~ j:~~ 14 

TWO SHRINKAGE WASHERS ARE :~~~ 1:8~ SPIOP SPIIP SPI3P SPI4P SPISP SPI6P 
TO BE USED ON EACH BOLT. 
THESE.WASHERSCOMPRESSFLAT ~:~g:~gH~~:~7~6+S_P_ID_Q~S_PI_I_Q+S_P_I3_Q~SP_I_4_Q+S_P~~-Q~SP_I_6_Q~~~~~~~~~~~ 
(THICKNESS OF GAUGE) WHEN :iJg.l:~~ SPIOS SPIIS SPI3S SPI4S SPI5S SPI6S 
BOLTED UP. ·895 1·50 

·890 1·49 SPIOU SPIIU SPI3U SPI4U SPI5U SPI6U 

\:8rll:ib SPIOW SPIIW SPI3W SPI4W SPI5W SPI6W ' rlfk .. -~ll' . 

-~··m -l 
l·p· OH$.6~1 LARGE . 
'D'D.H.S.69 SMALL 

(lAMINATIONS OF~002 OR~003) 
BRASS. SPEC:ATIEWE.LL LB2 

BOLT SHIMS LARGESMAL~ BURRS BOLT B.A.SIZES- LARGE B.A.SIZES- SMALL 
DIM .. ~ DIA. D.H.S. D.H.S.f COPPERiALUH.AlLD1 DIA. DIA. S.W.G. BRASS STEEL NON DIA. DIA. SYlG BRASS STEEL NON;., DIA. DIA. S.W.G 

SIZE IDENT 'A' 66 69 1 BS899 BSL3 +'015 SIZE couoo:u,, 1,,, CORROD'"',,,,. 
LETi!ER _:

0 
DIA DIA PART N9 PARTN~~~o 's' 'c' PARTN9 PARTNC?PARTN<! A B c PARTN9 PARTN9 PARTN\ A B c 

Y3~ :y~~+':oz 'c'· 'D'·' 1~%~A 1~·r·t 1
/16 ·35 22 2aA.SP22CSP23CSP24c:f8i:~95 1a sP2scsP26CSP27c:f8i:~~~ 21 

• AGS AGS 3 ·157 ·378 ·157 ·301 
4 B.A. B BB ·15 1·0 ·4 l9oi J9I·A· 132 ·4 22 4aA. SPZ2BSP23BSP24B.152 .373 19 SP25BSPZ6BSP27B.152 .296 22 

~ AGS AG.S l1 ·123·288 ,A·I23·233 
-2 B.A. C CC ·19 1·25 ·5 H~OB 1918 '8 ·45 22 6BASP2ZASP23ASP24A.I18·28320SP25ASP26ASP27M·II8·22823 

114'B.S.F. D DD ·26 1·25 ·6 ;: IA9~~ ~~r·~ 5
/32 ·55 22 8B.A.SP22ZSP23ZSP24Z.g~~:~~~ 25 SP25ZSP26ZSP27Z:g~~:~~g 25 

- 5~6'B.S.F. E EE ·32 1·25 ·75; ~~~D 1~15o 3
116 ·65 22 IOBA.SP22YSP23YSP24Y:g~:/j1,27 

3;, 
11 B F FF ·38 1·5 ·9 . A.G.s. A.GS. 1; · 8 20 NOTE:- THESE WASHERS ARE PRIMARILY FOR ELECTRICAL AND 8 .S.E I 9 0 F 19 I F 4 

11," AGS AG.S 5 INSTRUMENT USE. USE B.A. SIZES OF SP 10 TO 19 IN PREFERENCE. 
16 B.S.F. G GG ·44 1·5 1·0 i 190H 19.1 H. ~6 ·9 20 

Yz"B.S.F. H HH ·51 1·5 1·15· ~~%~ f9fJ" 
3
18 1·1 18 

CIRCULAR TYPE A51903 "' SQUARE TYPE AS 1904 CIRCULAR TYPE AS.1905. SQUARE TYPE AS.I906 . 

• 9,? fcE\., -=~~ .O.o . f~+ -- ~.? ffiD6C], ~g~jJ:[GJt-+ 
+\()L_·· W ''·"" ·;·tl_· I l'c' .

1

+;,ooo5 + IL , , s1ze. ~I 'A' • 
::9 DIA. +·010 11 }~ '· DIA. . +·010 11 :9 DIA. A -, .9 ~·i I~ DIA. ) I " 

• - 1 1 I • 8~+.~01 ~· - 1 ~ I , 8,+,~01 -· • , •+·01 - • I ,+·ol 
t v ~RAD. -·o + v ~AD. -·o T v--- ~RAD. 8-'!o .f v ~RAD. B -~o 

ISSUE DATE SADDLE WASHERS- ALUM~ ALLOY (L.I. oR L.40. SADDLE WASHERS- STEEL (S.I. OR 5.92) 
1--

,_...!.N::.:.Q_t------;MARK piA RAD. DIA. MARK DIA. f\AD. DIA. MARK 9~~- f\,AD. DIA. MARK DIA. RAD. DIA. MARK DIA. f\AD. MARK PlA· f\AO. MARK DIA. ~~p. MARK P!A· ~BA,D. 
N9 A' 'B' ·c· N9 'K ·s~ ·c· N~ 'p: B' le· N9 ·;;, ·~a· ·c· N~ 'A' ~"a· N~ ,1\, ·s· N~ 'A' o NQ ·A· 

C9 3/16 9~6 Y2 EIO 1/4 5/8 5/a Gll 5/16 1 ~6 34 Jll 3/9 1Y,6 7
18 C9 1;2 9~6 EIO 

5/a ~la. Gll 
3
/4 

11
/16 Jll 

7
18 

11
116 

1----+------tCIO 3/16 5/a Yz Ell 1/4 11~6 5/8 Gl2 5~6 34 % Jl2 3/8 3/4 18 CIO 1;2 % Ell 5/8 
11~6 Gl2 

3
/4 

3
/4 Jl2 

7
18 

3
/4. 

Cll 3~6 1 ~6 Yz El2 1/4 3/4 5/8 Gl3 5~6 1716 % Jl3 3/a 13~6 7/8 Cll 1;2 11~6 El2 
5
/8 

3
/4 Gl3 

34 13
lj6 Jl3 

71a 
13~6 

1----D:.....RA:.....W_N_~ Cl2 3/16 % 112 El3 1/4 1316 5/8 Gl4 51j6 7/a 34 Jl4 3/8 7/a 7/8 Cl2 Y2 3/4 El3 5/a 1316 Gl4 3/4 71a Jl4 718 718 

A.~~~ c 13 3/16 13~6 Yz E 14 1/4 7/8 5
/9 G 15 5tl6 15~6 3/4 J 15 3

/9 
15~6 7/a c 13 1/2 1716 E 14 

5
/8 

7
18 G IS 

3
/4 

15
16 J 15 

7
18 

15
16 

DOLTON DRWG CO. 
11 - 'I - 1950 

APP,f\O~ED 

El6 1/4 I 5/8 El6 
5
/8 I 

WASHERS, PLAIN & SADDLE DRAWING OFFICE ' I /4 D 
DATA SHEET NQ / ~ 



THE DE HAVILLAND AIRCRAFT COMPANY LTD., HAT FIELD, HERTS. 

;; ~ -
THE D.H.S.772 TO 777 SERIES OF 

\ l~A. 
SPECIAL WASHERS ARE SUPPLEMENTARY 

(: .J 
·- 1-, --1--· TO THE STANDARD B.S. S.P. 10-16 SERIES . 

AND PROVIDE THREE ADDITIONAL OUTSIDE 

L/ DIAMETERS FOR EACH HOLE SIZE. 
- THE OUTSIDE DIAMETER. INCREASING BY 

B ~- ~ 0 48 1;(6" INCREMENTS IS DENOTED BY THE 

I asw:G. r-:-- STROKE NUMBER. 
DIA. 

26 s:w.G. 

FACING STANDARD 

MATERIAL SPECIFICATION FINISH FACING STANDARD 

MILD STEEL s. 3 CADMIUM D.H.S. 7 7 2 D.H.S. 7 75 
STAINLESS D.T.D. 171 D.H.S. 7 73 D.H.S. 7 7 6 
ALCLAD L. 72 D.H.S. 7 7 4 D.H.S. 7 7 7 

BOLT I DENT. I I Dl A. 0 1DIA. B BOLT I DENT. I I DIA. 0 I DIA. 8 
SIZE LETTER A D.H.S. I I D.H.S. 12 D.H.S. I 3 SIZE LETTER A D.H.S. I I D.H.S. 12 D.H.S. I 3 

3116 c ·202 ·4 53 ·516 ·578 9~6. p . 5 83 I ·132 1·195 1·25 7 
· I 9 7 •448 . 5 11 . 5 73 . 5 78 I ·I 22 1·185 1·24 7 

lj4" E . 2 7 0 ·582 . 645 . 7 07 51g" Q 
·645 I · 232 1·295 1·3 57 

·265 ·572 . 6 35 • 6 97 
f----· 

·640 I· 222 1·285 1·34 7 

S/16' G ·333 ·672 . 7 35 . 7 97 314. s 770 I ·452 I· 515 1·57 7 
·328 . 662 . 7 25 . 7 87 7 65 I ·442 1·505 1·56 7 

3/8'' J ·395 . 76 2 ·825 ·887 7fa" u ·8 9 5 I · 562 I ·625 1·687 
. 390 ·752 ·815 . 877 ·890 I ·55 2 I ·615 1·677 

7/16. L ·458 . 88 2 . 945 I · 0 07 I" VI I ·0 25 I · 772 1·835 I· 897 
·453 . 87 2 . 935 • 997 I ·O 15 I · 7 62 1·825 I· 88 7 

- 1;2" N . 52 0 I· 012 I· 075 I · I 37 
· 5 I 5 I· 00 2 I· 065 I· I 27 

METHOD OF CALLING UP. 
114' BOLT X A MILD STEEL FACING WASHER TO SUIT ~6451:'635 OIDIA. WILL BE 

D.H.S. 772 I E I 2 

\BASIC PART NUMBE.R FOR TYPE I IDENTIFICATION -LETTER 

I 
SUFFIX INDICATING 

I 
~o 

OF WASHER, MATERIAL & 5.\ti.G. FOR SIZE 0 I DIA. 

~~ 
SUPPORT WASHERS 

( \ \ ]o~A. -t ~r-- ·& f----

~ 
:os 

~ ) I - ----< 

:2 RAD ? V ~ 1 
I 

26 S.'W.G. TO l- I ( 

~ 
( V\ \1 ail 

B DIA. 16 S.VI.G. .11) \ .J J _.--; \_ I L/ d . 
I y 

PART NUMBER MATERIAL SPECIFICATION FINISH 

D.H.S. 7 81 MILD STEEL 5.3 CADMIUM RAD 0 

D.H.S. 782 STAINLESS D.T.D. 171 ll.Uill 
D.H.S. 783 ALCLAD L.72 

PAR.TN9 TO SUIT 11 DIA. Ol DIA. PART N9 TO SUIT I IDIA. I 0 I ~lA. RAD ~ 
RAD ~ 

D.H.s: I BOLT SIZE A B D.H.S. I BOLT SIZE A /\, /\ 

h GT b Gf 
I 3 ·096 ·40 16 s;,6 ~ ·323 ·625 

10 ·096 ·618 2 6 ·3281 ·75 

55 · I 2 5 I· 5 27 62 ·375 ·875 TO SUIT 2 B.A. BOLTS TO SUII 114 ~ %6 DIA. BOLTS 
I . 12 8 . 3 5 39 ·375 1·0 

. ,-.. 4 6 ·375 J·l TO SUIT DIM. 'A' DIM. '8' 
65 . 14 9 ·625 56 ·375 1·7 

4 · I 56 . 5 22 ·38 ·75 l/4 DIA .. 6 ~2 57 
18 · I 56 ·75 35 va· ·38 ·945 . 5/16. DIA ':7 !316 
17 · I 57 . 7 5 27 ·385 ·75 __,. 

v, TO SUIT 2B.A TO SUIT l/4" TO SUIT 5/16" COMMON DIMENSIOtf.: 
··v~ 40 ·385 I·O 

8 · I 8 7 ·60 _5_8 ·386 I ·87 PART PART PART S.W.G. MADE RAD. 
6 6 · I 8 9 ·75 15 ·390 ·625 NUMBER NUMBER NUMBER G FROM R 
3 7 . 18 9 I· 0 68 ·391 ·7 

D.H.S. 72 5 C 16 D.H.S.725 E 16 D.H.S. 725 Gl6 16 J203t !'056 
2 3/16 H . 191 ·39 (2X 
5 2 B.A. I 9 I ·SO 41 7/16" ·437 1 ·o 

11 · I 9 I . 625 31 ·45 ·815 D.H.S. 7 2 5 C 12 D.H.S. 7 2 5 E 12 D.H.S. 725 G 12 12 J2042 22G) 
63 · 19 I 875 D.HS. 726 C 16 D.HS.72 6 E 16 D.H.S. 7 2 6 G 16 16 J2038 ':072 

_2_8 ·50 ·80 ~X 
59 . 2 2 2 · I 2 5 4 2 ·512 I ·O 

D. H.S. 7 2 6 C I 2 D. H.S. 7 2 6 E 12 D.H.S. 726 Gl2 12 J204J ZOQ 
14 . 234 ·625 57 1/2" ·515 I .lQL_ 

49 ·52 I · 25 D.H.S.7 27 C 16 D.HS.72 7 E 16 D.H.S. 727 G 16 16 J203_2 ~'096 
19 . 2 5 ·75 5_2 ·53 I· 312 ('tx 
38 I · 0 ·25 D.HS. 7 2 7 C 12 D.HS.72 7 E 12 D.H.S. 727 Gl2 12 J2044 18J?,l 
47 . 2 5 I ·I 2_5_ 33 ·628 ·875 

9 ·253 ·60 50 ·63 I · 25 D.H.S.7 28 C 16 D.H.S.728E 16 D.H.S. 728 G 16 16 J2040 1'128 

6 . 2 57 _:;..50 4 3 5/s' ·64 I ·0 (?X 
ISS.UE 24 1/4" . 2 57 . 7 5 44 ·687 I ·0 D.HS.7 28 C 12 D.H.S.728EI2 D.H.S. 728 G 12 12 J 2045 16GJ 

30 . 2 s 7 ·80 DATE D.HS.7 29 C 16 D.H.S.7 2 9 E 16 D.HS. 729 G 16 16 J 2041 ~160 NO 32 . 25 7 •875 67 -V4" . 75 I ·25 
20 . 2 64 ·75 (2X 

I JUNE '53 7 ·265 . 50 45 ·937 I· 22 D.H.S.729 C 12 D.HS.7.2 9 E 12 QHS.729GI2 12 J2046 14~ 
13 '"-- ·265 ·625 ... _fiJ) 11/4' I· Z!l Z·ZS SUPPORT WASHER MUST 

~c,f if), 
2 JULY '5E> _24 ·272 I· 5 BE FITTED CLOSELY INTO 

53 · 2 8 I I· 3 75 64 ·64 2 ·03 
THE CORNER RADIUS OF 

48 · 3 I 2 I· 25 THE FLANGED COMPONENt 
6 . 3 125 . 6875 ~ 
23 5/16" . 3 17 . 7 5 I 

•../ 21 ·32 ·75 ASSEMBLY DRAWINGS . .. 
3-4 . 32•1 . 875 MUST QUOTE THE 

A RANGE OF TOOLS EXIST TO PROVIDE WASHERS TO THE DIMENSIONS QUOTED ABOVE ABOVE NOTE. 
COMPILED AND SUITABLE FOR MATERIAL FROM 26 SY/.G. TO 16 SYI.G. THE PART No. INDICATES 

THE MATERIAL REQUIRED AND THE S.W.G. IS INDICATED BY A STROKE No. FOR THE MANUFACTURE OF SPECIAL SUPPORT WASHERS 
L.SPENCER METHOD OF CALLING UP THE STANDARD RADIUSED STRIP J.2037-46 SHOULD 

A SPECIAL MILD STEEL WASHER "·265 1/D. X '1625 OlD & 18 S.W.G. IS:- BE USED.WHERE POSSIBLE. 
TRACED D.H.S. 781 I ll I 18 

A.E.C. 
BASIC PART NUMBER! STROKE N° TO INDICATE SIZE. r\ S.W.G. GIVEN 

f FOR MATERIAL THIS IS RE.f.NOONTOOLDRG.STD.I27 AS ACTUAL 

APPROVED 
WASHERS -SPECIAL PLAIN & SUPPORT DRAWING OFFICE 1/4 E ~~- DATA SHEET No. 

~ 



THE DE HAVIUAND AIRCRAFT COMPANY LTD., HATFIELD, HERTS. 

PART N~ INDICATING MATERIAL AND S.W.G. 
DiAMETER 'o: DENOTED BY A STROKE N! INDICATING 

THE DIAMETEP. IN Vl6'" 
LENGTH 'L', DENOTED BY A SECOND STROKE N! GIVING 

THE LENGTH TO NEAREST ~01 
USE PREFIX 'o' FOI\ LENGTHS BELOW 1~0 

EXAMPLE:- M 

-. 1M .0/DIA. UGHT ALLOY DISTANCE TUBE IN 
ZO S.W.G.x ~75 LONG WILL BE AS.ZBI0/7/075 



THE. DE HAVILLAND AIRCRAFT COMPANY 'LTD.,HATFIELD,HERTS. 
w ·Jr s 

STEEL. SPEC 5.1 CADMIUM PLATED 
Ll GHT ALLOY. SPEC. L. 65 ANODISED BLUE 

' 

~~ 
_,_ 

' - ...... 
. ·~ -~- ~SYNTHETIC r ~ RUBBER. I j . 

a ' -X y z - - - , I J 

' ~ ~.·. 
,lr 

~~ -~ -
RUBBER & STEEL 

> BONDED TOGETHER. 

SIZE PART PART PART'R' PART's' SlZE PART PART PART'R' PART's' 
NO NO 'z' 'p' "y' 'x' w' . NO NO 'z' Lpl 'y' 'x' 'w'· 

B.S.P. B.S.f. STEEL L.A. D1A OIA. DIA. BS.P. B.S.F. STEEL L.A. DIA. DIA. OIA. 
6 A.G.S. ·liS ·l61 ·245 1;?_' A.G.S. ·843 ·901 1·125 N B.A. IIBG-1 ·125 ·164 ·255 11860 ·851 ·91 I 1·130 0 
4 A.G.S. •157 ·202 ·281 o/8 A.GS ·920 ·978 1·250 -

B.A. 1186·2 ·167 ·212 ·291 li86E ~92·8 ·_988 1·255 

" 2 A~.s. 2oHz~ •200 ·Z45 ·325 I~" A.G.S. . 50 1·020 1·305 
: · B-.A. 11 6·3 ·210 . ·255 ·335 16 1186-13 ·~ 60 1·030 1·315 ,.. I ,, A.GS. ·265 ·31..() ·515 3/4 · A.G.S4 1·060 1·1 IS 1·375 

.. (\J 

-..___/ Y4 ~ en 1186-4 . ·275 t.t'l ·3ZO ·525 LO IIB6F 1.-068 1·128 1·380 0 
I " A.G.S. ·270 0 ·370 ·525 0 t·" A.G.S. 1·150 1·210 1·4'35 

. 
~ llSG-5 ·280 ' ·380 ·530 ' rYs 1186·14 1·160 1·220 1·445 

~ J " D.HS ·265 CO ·310 ·445 CX) 19' A.GS. 1·208 1·266 1·500 ~ 40ZE ·275 0 ·320 ·450 ..q- liSG-G 1·216 1·276 l·505 

51i6 A.G.S. D.H.S ·322 
0 

·.370 ·5'2.5 
0 

~~· A.G.S. ·J·2SO 1·400 1·625 
118G·6 I40ZG ·330 ·380 ·530 1186·15 1·290 0 1·4.10 1·635 

~6 A.G.S. ·335 ·390 ·!55 I , A.G.S 1·329 N 1·447 1·685 
1186-7 ·345 ·400 ·565 1186-H 1·~37 0 1457 1·690 

I " o/8 A.G.S. D.H.S ·403 ·4GI ·625 
I o/8 A.G.S. 1·410 " 1·530 1·745 !Is 1186A 402J ·411 . ·471 ·630 1186·16 1·420 1-540 1·755 I 0 

" A.G.S. ·438 ·485 ·723 I~ A.G.S· 1·530 - 1·650 1·~75 •40 1186-S ·442 ·495 ·727 1186·17 1·540 0 1·660 J.• 85 
~I( A.G.S. D.H.S. ·A 55 ·510 ·745 1!14 A.G.S. 1·685 J·BQ_3 2-062 

<X) 

IG llSG-9 402L ·465 ·520 ·755 JI86J 1·693 1·813 2·067 
t') 

I 11 I " A.G.S. D.H.S. ·536 ·594 ·810 1~4 A.G.S. 1·780 1·900 2·245 
. 

0 Y4 Y2 ll86B 402N ·544 (\J ·604 ·815 l\8S·I8 1·790. 1·910 2·255 " 9,4" A.GS. ·580 0 ·640 ·875 t Y2' A.G.S. 1·902 2·018 2.·307 
16 "86·10 ·590 . 650 ·880 1186K 1·910 2·028 2·312 

0) 

' N 
l9tP.I A.G~S. ·618 ·676 ·875 211 A.G.S. 2·030 2·150 2·495 -- :'£,0/o ll8688 ·626 0 ·686 ·880 _llSG-19 2.·040 2·160 2·505 1: 

~ ~11 A.G.S. D.HS. ·&45 0 ·733 1·000 3 , A.G.S. 2·156 2·290 2·745 ......._, s· lt86·ll 402Q. ··655 ·743 1·005 -~~- l\86l 2·164 2·300 2·755 

o/8' A.G.S. ·675 ·733 ·937 2" A.G~M 2·380 2·500 ~:l7° 118i·C ·683 ·743 ·942 1186 2-390_ 2·_5l0 ' 80 
'71" A.G.S. ·710 ·770 ·995 N 

0 l& 1\8&12 ·720 .. - ·780 l·OOS ~. 
~4TPI A.6.S. ·770 ·8'30 1·060 m 2.r2· A.G.S 2·9s)g 3·120 3-55Q . 
-75o/o \ \86CC ·778 ·840 1·065 

0 
tlS&P 3·00 3·130 3·560 

FOR SATISFACTORY FUNCTION\NG THE RUBBER HEXAGON OR ROUND l 
l_ FLANG~- / MUST BE FULLY COVERED & THE METAL 

RING SHROUDED 10 A WIDTH OF AT """-""-""-"'-""-""-"-""-""-"f?V /Y . 
~"\: ~)W~ LEAST 

1~03 
ISSUE THE ·EXlSTlNG RANGE OF HEXAGON A/F 

t') z 1 
~ 

z DATE 0 . N9 -- S\ZES FOR A.G.S. ADAPTORS & BANJO ~· % - X 
~· ,. JVN£'54. BOLTS IS. SAT,SFACTORY. 

THE ABOVE RANGE OF SEALS ARE SU\TA~LE FOR USE WITH OIL, WATER, AiR & 
LOCKHEED 22 CASTOR BASE 0\l. SEE A.G.S. 1186 SHT. 3 FOR SPEC.Of FLUIDS 

COMPILED 
& TEMPERATURE RANGE FOR WHlCH THAT TYPE OF SEAL IS SUiTABLE. 

L,, fJP£NC£1l. WHEN BONDED SEALS ARE USED WITH JUNCTION BLOCKS g. lN SIMILAR 
TRACED : APPLtCATlONS, DETAll DRAWINGS MUST CALL UP''FlNlSH TO D.H.S. ,544" 

D.P. AGAlNST THE SEALING FACE ON WHlCH THESE SEALS ARE USED. 

AP &>ROVED BONDED SEALS DRAWING OFFICE 1/4G 1)! ~~~ v~· DATA SHEET NQ 
"'\ 
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THE D·E HAVILLAND ArRCRAFT'.C.OM'PANY LTD:,.HATFIELD, HERTS. 

-
.. 

'· s·IZE 

B.S.P. B.S.F. 

2 B.A. 

... 
,. 1/ 

Y4. 
~/I 

16 
I . /I. ~ 3fs 11 . la ... .. s· 

.. ; i 11 
'. ~ ~6 

~~I 
." .4 .· 

. I .· 11 . Yz·· 
19l~t 

WHIT. FORM 
~69/DIA 

.. 3 _ll 
... ., 

. }'s .. 

z 
DIA 

~7(+_,-~-
\\' I 

:~ I 

---'-----+-----"""-..:"" _;: 

y 
DIA. 

..· 

p ~ 1\T DIA .DI A. D·IM. 

NU M'BEf\ 
I Z' 'Y' 'X;· 

+·005 ±·005 +·010 
- 0 .. - 0 

D.H.S. 
·19·1· ·32 ·06 204 c. 

D.H.S. ·26 ·44 ·06 204 E 
D.H·.S. · 

·32 ·48 ·08 204· G 
.. 

A.G'.S. 
~ 39 ·56 ·08 1138.A 

·o.H .. ~· ·44 ·60 ·08 2'04. L 
'A.G.S. 

·52 ·69 ·08 1138 B 
A.G.S. 

·60 . 77 ·08 1138·BB 
A.G.S . 

1138 c ·66 ·83 ·08 

•01 1 

·02 1 ·01 
~ ·02 

- -r---

,~, 

Jk 

MATEf\IAL: 
. ALUMINIUM · FULLY 

ANNEALED 

SPECIFICATION: 
B. 5. L. 4, L.l6 0 R L.l7. 

SOFT ALUMINIUM JOINTING WASHERS 
o> 

SIZE PART DIA. DIA. DIM. 

B.S.~ B.S.F. NU M BER 
'z' 'Y' 'X' . 

+·005 ±·005 +·010 -o - 0 
14 T.J~L A.G.S. WHIT. FORM ·75 . ·92 ·09 
'~75 O/o. 1138 cc 
'!;' A.G~S. ·83 1·00 ·09 1138 D 

s;~' A.G.S. 
·91 1·08 ·09 

1138 E 

3j:' A.G.S. 
1·05 1•22 ·09 1138 F 

1;' A.G.S. 
1·19 1·36 ·09 1138 G 

.I " 
A.G.S. 

1·31 1·5'6 ·12 1138 H .. ·-

~, A.G.s.· 1·66. 1·91·: ·12. 14 1138 J 

Y:'' A.G.S. 
I· 8.9 2·14' ·12 I 2 1138 K .. 

. . 

I._ -~. ---.---
-+-, --~ X W 

HOLE . ,_--~ 

~~" 18 S.W.G. 
DIA. ~ 

SEALING WASHER 
BONDED RUBBE~ WASHER PLATE MAT~ SYNTHETtc· RUBBER. 
SYNTHETIC RUBBER DO'WTY MIX H.ls.· BONDED SPEC: DOWTY MIX A.l90 /7 

. 

.~ 
'-.,./-

I 

f 

TO ALCLAD PLATE, SPEC: L. 72. 
THIS WASHER PLATE IS USED IN CONJUNCTION SEE D.H.S.526 SHT. 3FOR DETAILS OF IS~~E DATE 
WITH SPECIAL DOUBLE ANCHOR CAP "NUT D.H5.386. SPOTFACE TO ACCOMMODATE THIS SEAL. ~-'----+--

1 JAN.'53 
TO SUIT PART DIM. DIA. DIA. DIM. DIA. TO SUIT PART DIM DIA. DIA. t--. ---'i--

BOlTSlZENUMBER '\{±·001 'X' ·'y' 'z' · 'D' BOLT SIZE NUMBER 'A' 'B' 'C' 

l!.''s~F. D.H.S ... 75 ·368 ·30 ·S ·0965 lh"Bsl:' D.H.S. ·078 ·32 ·44 
4 .~. 396E ·380 ·31 ·0960 4 · .r: 388E ·068 ·31 ·43 

~ " D H S . B S · 4 3 3 · 3 7 · 0 9 6 5 ~" · D. H.S. · 0 7 8 · 3 8 · 50 eo M p 1 LED 
68·5·F. 396 G ·445 ·38 ' 6 ·0960 I6B.S.F. 388G . 06~ . 37 • 49 L.SPENCER. 

.. ... 3fc
8
ttBSF. _D.H.S. ·. 078 ·43 ·59 TRACE.D 

· · · 388 J • 068 . 42 . 58 DoLroNDRA'IItHGO 28. 3 . I!J53 

DRAWING OFFICE 1'4H I 
DATA SHEET NC? 'I~ · · SEALING WASHERS A:~r~. 



THE DE HAVILLAND AIRCRAFT COMPANY LlD.,HATFIELD, HERTS. 

A NOM. THREAD 1.. MEASURED TO NOTCH -
90°MAX. 

- S 11 E ASSEMBLED. - ,.. WHEN ASSEMBLED. 

30°MIN. 

~~ B.A. ~ B.S. F. 
PART H~ MATERiAL 

,[G~~ A.S.4b0l SPRit-Hi STEEL 

' 
~ '-- D.T. D. 239 

~ ~ A.S.4614 NON·CORROD IBLE 
. STEeL. D.T.D.32& . 

~ 

I 

INSERT PR0'/10£5 8.A. THREAD TO B!S. 93 AND B.S.F. 8< B.S.P. THREADS TO 
B.S. 64 MEDIUM F"IT WHEN ASSEMBLED IN TAPPED HOLE OF DIMENSIONS 
SPECIFIE.O I~ DAiA SHEET ~c:' l/4L 

NOM. - (RE F.) NOM. LENGTHS IN TERMS OF NOM. THREAD SIZE DIA. A.- B.A.B< 6.S.F. 
THREAD 0..: MAJOR I X A 1·5 X A 2. X A 2· 5 X A 3 X A 5 17.E 
DIA.A. t-= DIA.MIN. Mk.~· LMAX iOL- MK.N~ L.MAX TOL- Mk.H~ LMAX TOL- MI<.N~ LMA~ TOI.· MI<.N~ LMA)( TOL• 

4 B.A. 38·5 • 174~ I ·130 ·015 '~ ·200 ·015 'l5 ·270 ·015 37 ·340 ·OIS 4S ·420 ·OIS 
2 B.A. 31·4 ·2lS2 2 ·180 ·0\5 14 ·270 ·OIS 26 ·3oo ·015 38 •450 ·015 50 ·540 ·015 
1/4"BsF 26 . 3012 3 ·240 ·020 IS ·370 ·0~0 27 ·490 ·020 39 ·biO ·OlO 51 ·740 ·02.0 

./"- ' 5/Jb'BSF '22 ·37Z7 4 ·300 ·ozo lb ·4bO ·020 28 ·610 ·020 40 ·170 ·020 52 ·930 ·020 
-· 3ja"BSF '20 ·4410 5 ·370 ·030 17 ·550 ·030 29 ·740 ·0~0 41 ·930 ·0~0 53 1·110 ·030 

7/11; BSF 18 ·5107 6 ·4~0 ·030 18. ·bSO ·030 30 ·870 ·030 42 1·080 ·030 54 1·300 ·030 
1(2" BSF lb ·5620 7 ·4-90 ·030 19 ·740 ·0!0 31 ·990 ·0~0 43 1·240 ·0"30 55 1·4~0 ·030 
9/lb' BSF 16 ·6445 8 ·550 ·030 20 ·8'30 ·030 32 1-110 ·030 44 1·400 ·0'30 56 l·b80 ·030 
5/e"BSF 14 ·1184 9 ·610 ·040 21 ·930 ·040 33 1·240 ·040 45 1·550 ·040 57 I·Bco ·040 
3/4'' BSF 12 ·8588 10 ·730 ·040 '' 1·100 ·040 34 1·460 ·040 4b I·Soo ·04-0 58 2·230 ·040 
7/8" BSF 11 ·9S34 11 ·860 ·040 23 1·2~0 ·040 35 1·730 ·040 47 2·170 •040 59 2·600 ·040 
I'' BSF 10 1·1300 '' ·980 ·050 24 1·480 ·050 3(, 1·980 ·OSO 48 2·480 ·050 6"0 2·980 ·050 

METHOD OF CALLING UP ( B,A. & B.S.F.) _ 
A WIRE THREAD INSERT I /4 , 8 Is. F. N 0 M. T H RE A D tS I! E y.. :'4 9 ( 2 X A) . 
LONG IN SPRI~G STEEL WILl BE A.s. 4ool 1 ?.7. 

NOTE: INSERTS W\TH LENGTH 25< DIAMEiER NOT COVERED BY S.B.A.C. 
STANDARDS WILL BE RECORDED ON A O.H. STANDARD. 

~ NOM. (REF.) RANGE OF STANDARD LENGTHS - B. S.P. -T .. REAO n.: MAJOR PART NUMBER PART NUMBER SHORTEST LONGEST 
SI'ZE "TOL. 

DIA.A. t-= DIA. Mitt SPRING SiEEL. NO~· CORRODIBLE L MA 'X. L MAX. 
Y8"6SP ze ·4308 A. s. 4602 A. s. 4b 15 ·2.0 . 50 -·020 
1/4'BSP 19 ·5814 A. S. 460'3 A. 5. 4616 ·30 . 50 -·0~0 

'!oODIA 19 ·6694 A. S. 4604 A. S. 461'7 I 30 ·60 -·030 
1/B'esP 14 ·7l54 A. S. 4b05 A. S. 4618 I ~0 . 6 0 -·030 

~'7501A 14 ·8434 A. s. 4bo6 A.S. 4619 . 4 0 . 7 0 -·040 
1/z" BS P 14 ·9184 A. 5. 4607 A. S. 4620 ·40 ·60 -·040 
5/a"BSP 14 ·9954 A. S. 4 608 A.S. 462.J •40 .-, 0 -· 040 
3f4'BSP 14 I· 1'!44 A. S. 4f, 0 9 A. S. 46 2 2 ·40 ·80 -· 040 
~a'BSP 14 1·2824 A.S. 4610 A.S. 4b23 •40 ·80 -·040 ISSUE 

Nt? 
DAiE. I" BSP 11 1·4274 A.S. 4611 A. s. 46 2.4 ·SO ·80 -·050 

~~~fBSP 1·7684 A. S. 4612 A.S.46'2.S 'so ·eo -·050 
t. AU(i.~S I I 

1'/2 BSP ll 2·0004 A. S. 46 I 3 A. S. 4626 ·50 . 9 0 -·050 

ME'THOD OF CALLING UP 
A WIRE THREAD INSERT 3/a' BSP. NOM. THREAD SllE x ~5 LONG IN SPRING STEEL WILL BE:·' 

COMPI L·ED A.S. 4605 I !LENGIH 'L' IN T;NTHS OF AN INCH I l. S PE~CER. I BASlC PART NC? I 
TRACE.O 

I 
. L. B. 

A PPRO'IEO 
WIRE THREAD INSERTS. 'A.s.'seRIES. 

DRAWI~Ci OFF_ICE 1/4K 'if~ V~· DATA SHEET NI? 

~' 





THE DE HAVJLLAND AIRCRAFT COMPAN'( LTD.HATFIELO,HERTS. D. H. S. 5 54 
INSERT AliSEMBLED 1/4 TURN 8£LOW W SHEET HC! J. t-lC? OF SHTS. I. 

__ DRILL DEPTH H -
BLIND HOLES- NORMAL. 

ALSO TAPPED PIPE BOSSES. 

....... ......_ ~ INSERT ASSEMBLEDY4 

R 2 ~RI so TUR~ BELOW Bq'TTOM 
~ -.-. 4J OF C'5'I<.OR C/80RE. 

c>Xv/ vv7~ 
~--+--.o;v,___.. ~ / /) ~ · /.. REMove 

dl /) eO EDGE OF 
. _ ~ /, _ . LA!Ii 
~ / <( THREAD. 

o,~ o,, YAV 
BLIND HOLES. THROUGH HOLES. 

(ReSTRICTED DEPTH) 

THE· I~SER'T IS ASSEMBLED I~ THE TAPPED HOLE BY 
MEANS OF A DRIVING. TOOL E~GAGIHG WITH THE TA~G AT 
TKE 1EAOI~G EDGE OF THE INSERT. AF'TER INSERTIO~ THE 
TA~G.IS BROKE~ OFF AT THE NOTCH A~O REMOVED. 

~--~~--------------------~--~~~~--~----~~~----~~ 
INSERT - TAPPED _HOLE DIMENSIONS- B.A. & B.S.F. RU~- UNDER CUi > 
~s~~~~~ n.: MAJoR EFFECTIVE OIA.C: MINOR OIA. D TAPPING OUT WIDTH RAD. RAD. 9 

SIZE t-= ~~~~~. LO~ LIMIT TOL.PLUS, LOW LIMIT TOL.PLU5 DRILL F w RI R z ~ 
4B.A. 38·5 ·114~ ·1593 ·0018 ·14'37 ·0099 2& · OA_ } UNDERCUT IS ~ 
~B.A.~1·4·'ZZ5Z ·20&1 ·00"2.1 ·1870 ·0121 IO ·os UNSUITABLE FOR 10 
Y4' B SF 2 b · 3 0 12 · 2 7 6 b · 0 0 '2 0 · 2 52 o · 0 I I 7 F · 0 b ~ 
5/t6' B 5 F 2 ~ • 3. 7 2 7 0:3 4 ~6 · 0 o Z 3 · ~ 14 5 • 0 14 l p · 0 7 T H E S E S I z. E S · > t-
3/8"85F 20 ·44·ro ·40~0 · 00~7 ·3770 · OliO W · 08 · 09 • O! • 0 I ~ 
1/tb"BSF 18 ·SIOi ·4751 ·00'28 •4395 ·0181 29/64 ·08 ·09 •0! •Ol 
1tZ." 8SF lb ·58'20 ·5420 ·OO'!O ·50'20 ·0195 33 64 . 09 . 09 . 03 • 0 I ~ 
9/,b'BSF lb ·6445 ·6045 ·OO~C. ·5645 •0195 '37 64 . 09 . 09 . os I 02 =:J 

SJe"BsF 14 ·7&84 ·6727 ·Oo34 ·6270 ·0213 41,64 · 11 • 12 ·os I 02 ~ 
~4-.. BSF le ·.8588 ·8054 ·0037 -.7520 · 0237 49/64 • 12 • 12 • 05 · 02. ~ 
7/B"BSF 11 ·9934 ·9352 ·oo39 ·8770 ·0252 57/64 · 14 · 16 • 05 • 02 o 
,- asF to l·l~oo l·oboo · oo42 ,. oo2o · o21o '&4 • 1 s · \6 ·os · o2 I_J u 

INSERi PT.H~ FULL PT.N'? FULL PT.N~ FULL PT.N~ FULl PT.N~ I=ULL B.A. ~ B.S.F. JNSERIS. 
A~SEMBUD A.S. THR'D. A.S. THR·o A.S. THR.D. A.S. THR'D. A.~. THR·o 
THREAD 4bol/ Ml~. 4601/ MIN. 4601/ MIN. 4001/ Ml~. 4601/ Ml~. 

SIZE 4614/ E 46r4/ E 4bl4/ E 4bl4/ E 4614/ ~ 
4B.A. l ·14 13 ·21 25 ·28 37 ·35 4~ ·4~ 
2 B. A. Z • I 9 14 · 28 2 6 · ! 7 3 8 · 46 5 0 · 55 

114"BSF 3 •25 IS ·'38 27 ·50 39 ·62 SI ·75 
5/lb'BSF 4 ·31 lo ·47 '2.8 ·62 ~~0 ·78 52 ·94 

TAPPl~G OEPT~ G =DIM. E.. 
+ c·s·K. OR C/ BORE. 

DRILL DEPTH H = DIM.G. 
tRU~-OUl F. 

3 8''8SF 5 · ·3 8 17 ·Sb '29 ·75 ~~I "94. S?> I· le DRAWINGS WILL CALL UP 
7/tt)' BSF 6 •44 18 · 66 ~0 · 88 ~~2. l· 09 54 I·~~ 
1/Z''~F 7 ·50 I~ ·75 ?>I I·OO ~-~ 1·25 55 1·50 

11 
DRILL.!< TAP TO 

~IC' B5F 8 · 56 ZO • 84 ~ 2 I • I Z ~ · 4- I· 4-1 5 b I· 6 9 D. H. S . 5 5 4 " 
5fa_" BS F 9 • 6 2 2.1 • 9 4 3 3 I· 2 S ~ ~ S I · 5 b 57 I· 8§_ . 
3J4." BSF 10 ·75 '22 I· 12 34- I· 5 ~~6 I· SS 58 2· zs NOTE: ORAWI~GS WILL ILLUSTRATE 
?l81f 8SF 11 • 88 23 I· 31 ~5 I· 75 ~~ 7 Z· Jg 59 Z· b2. T'(PE OF HO LE REGU IRE 0. 
I" 8,F 12 1·00 24 1·50 3b 2·0 48 2·50 60 :'3•00 

I~SERT - TAPPED HOLE DIMENSIONS - B.S. P. 'BASIC PT.N~ALLOW Ru~- UNDERCUT 

~~~~~o a..: ~~JoR EFFECTIVE DIA.C MINOR OIA. 0 TAPPIWG pF INSERT -AWCE OUT WIDTH RAD. RAO. 
SitE ......,: B MIH· LOW LIMIT TOL.PLUS LOW LIMIT TOL.PLU5 DRILL . A. 5. X . F w RI R '2. 

Vs''BSP 28 ·4~08 ·4019 ·oo2.1 ·~eso ·Oill zsJ~41~~ooo~461S ·oto ·OS ·07 ·o3 ·O\ 
~4"BSP I~ ·5874 ·5537 ·00'2.5 ·5200 ·OilS 1732. ~~~6G~ lolb ·020 ·08 ·09 ·o~ ·01 

IS~ue DA1 E.'cODIA l9 ·6&94 ·6~57 ·00'27 ·6020 ·0\"75 39/64 ~604~·617 '0'2.0 ·o··e ·09 ·O!·OI 
N~ 3Ja"esP 19 ·7254 · 6917 . ooz7 · 6seo · o ns 4~/64 4-oos ~ biS · oc.o · oe ·o9 · o3 • 01 

Jto. · 1. AUG.'55 ·75 olA 14 1 8434 ·1977 . oo2g ·1s2o . oz.13 49/c4 46ob biC3 ·ozo · 1 ·t2 ·os .. oz 
•,z"BSP 14 ·~184 •8727 · 00'29 · 8'2.70 • 0'2.13 27/32. 4607 ~ bZO •020 • ll · 2 ·OS ·02. 

2. S.S4-o S/8"8SP 14 • 9954 · 9497 · 00~0 · ~04-0 • 0'2.13 29 32 4608 ~.f,ll • 020 • I I · 12 ·OS · 02 
-~ 3J4"8SP 14 1·13441·0887 ·0034 1·04~0 ·0'213 13/64 4b094oZ.Z. ·020 •11 • 2 ·os ·OZ 

1/8" BSP 14 I· Z8Z4 I· 23b7 • 003b I· I~ 10 • Ol 13 I! 64 ~.010 4bZ! •020 • 11 · 2. · 05 ·02 
1'' asP 11 1·4'2141·3o~?. .. oo38 1·3110 ·o2s2 1s 16 lbll %24 ·02o • 14 ·\&·os ·OZ 
11/4''BSP 11 1·1~841·1102. ·0042 1·6520 ·0'2.S'2 121/.32 t. bl?. 4o2.S ·02.0 •l4- ·16 ·05 ·02 

COMPILeD. 1'/t'BSP 11 2·0004 \·~4Z1. ·0045 1·8840 ·0'25'2 4~~/m .!~bl?l 462& •OZ.O • 14- ·lb •05 ·02 

L.SPENCER. B.S.P. INSERTS: Ml~. ~ULL TKREAD E = I~'SERT LEHGTH L(08TAIHED FROM COMPOHE~T DRAWING) 
TRAcE o. + ALLow AN c. E X . TAP P 1 N G o E PT H G = o 1 MeNs 1 o ~ E + c·s · K. oR c 1 B oR E . 

L.B. DRILL DEPTH H = DIM. G -t RUNOUT F. 

APPRO'IED w t R E I DRAWING OFFICE 1/4 L 
~~~1~~}~~~~~J _____ E __ T_HR __ A_D ___ \N_S_E_R_T_S ______ ~!_DA_TA __ sH_EE_T_N_~ _______ 1 
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~ . THE DE HAviLLAND AIRCRAFrCoMPANY LTD.HATFIEL. ,HERTS. O.H. S. 5 54 

t 

t,· ' ' 
T R \NSE TS 

~lHq tL PT~ 6 • DIM. E. 
+ c·: · ·~ i.; ~~ n E . I 

D ~. ~ P · .. :' . f DIM. G. + _R_u_N __ .. -,; ~-F. 

DRAWIN GS WILL CALL UP · 

"'Rii !c TAP TO 
O.H .S. 554". 

NO'TE 1 DRAWINGS WILL ILLUSTRATE 

TYPE OF HOlE REQUIRED. 

DRAWING OFFICE 
DATA SHEET N'l •; 



·' 
·/ 
.. .____, 

TH·E DE HAVJLLAND AIRCRAFT COMPANY LTD.,HATFIELD, HERTS. 

~ TYPE OF BOLT ·HEAD BASlC PART NC? OF BOLT • 
~ H.T. STEEL STAlNLESSST~ LIGHT ALLOY 
z SPECIFICATION. S. 96 S. 80 L.65 
~~~F~·\N~I_S~H~.i------------~~C~A~D~M~JU~M~~N~AT~U~R~A~L~~A~N~O~D~IC~(~BL~U~E~)--~ 
o.. 90° COUNTERSUNK.- AS. I 24 2 . AS.2920 AS.45 63 
~ z~9~0~

0

RA~I_S_E_D_C_O_U_N_T_E~R_SU_N_K~.-4-A~S~.I_2~4~4~-A~S-.2~9~2~1~~A~S-.4~5~64~r-----~ 
~ ~~R~O~U~N~D~~~~----------~A~S~.l~2~4~6~·~A~S~.2~9~2=2~~A~S~.4~5~6~5~------~ 
~ ~~M~U~S~H~R~O~O~M~·~·----------~A~S~·~l2r4~B~~A~S~.2~9~2~3~ttA~S~.A~5~6~6~~~~~ 
~ _J BOLT SIZE 4 BA 2 B.A ~'BSF o/,6BSF 3/sBSF 1,6BSF YiBSF 
~ 2 lDENT:LETTER B C E G J L N 
~ ~ le.': L -~~I L ·I TO ·I TO . 2 TO ·2 TO ·2 TO •2 TO ·3 TO 
uJ Cl D J : STEEL 5 · 3 5 · 3 5 · 4 5 · 4 5 · 4 5 · 4 5 · 4 
~ ~ 1/~----~ *I' L ·I TO ·I TO ·210 ·2TO ·2TO ·2TO 

~ ~ --r-~lr $' L.A. ·3·7 -3·7 3·8 3·9 3·8 .3·8 
~ B B .l,, l J . I ik! A ·1387 ·1820 ·2465 ·3090 ·3715 ·4335 ·4960 
~ ;;{ _.~_ DIA ·1417 ·IBSO ·2495 ·3120·3745 ·4370 ·4995 
~ ~ '

1
". 

1
fl A B ·25 <32 · 4_4. ·55 · 66 ·76 ·SS 

tj~ ~~- 9Q°CQUNTERS~NK D ·064 ·078·105 ·129·153 ·171 ·2QO 

i!:~-------------------4~F-4~·3~5~-·~4~0~·~4~5~·~5~0~·~6~0~·~6~5~·-7~0~ 

.--
3-r--~-1 ~L *F· L ·I TO ·I TO ·2 TO ·2. TO ·2 TO ·2 TO ·3 10 
...J N STEEL 5 · 3 5 ·. 3 r . 5 · 4 5 · 4 5 · 4 5 · 4 5 · 4 
< ...._ L · t TO ·I TO · 2 TO · 2 TO · 2 TO ·2 TO · 3 TO 
~ Ul L~A. 5·3 5·3 5·4 5·4 5·4 5·4 5·4 
~ ~ A ~ ··1387 ·1820 ·2465 ·3090 ·3715 ·4335 ·4960 

L,&.. D lA ·1417 ·l 850 ·24 95 ·3120 ·3745 ·4370 ·4995 
~ := ~~ A I B . 25 ·32 ·44 ·55 ·66 ·76 ·88 
u. · RAlSEO 90°C'S'K D · 064. ·078 ·105 ·129 ·153 ·171 ·200 

,la o F ·35 ·40 ·45 ·50 ·60 ·65 ·70 
~ ~-------------------4---4.~~~~~--~--~--~--~~ 
··~ L Vz!O·I VzTO ·I lf2TO·I 

:a (ij ~--~ t*·f~ - STEEL ·I T05·3 'IT05·3 -ITOS-4 
~ 0 

1 ~ _ L 'lzTO·I ~TO·I 112TO·I 
LL. -r-- j I $ L. A ·I T03·7 ·ll03·7 ·J TO 3-8 
~ 8 B --zr--3-· I ... A ·1357 ·1820 ·2465 

-~ DlA. ·J417 ·1850 ·2495 
~· I 

< w I A B · 2 5 · 32 ·44 

1--~--+---0___.. ~ I . 0 ·09 ·ll ·15 r-- ROUND 
<t ~ F <~5 ·40. ·45. 
m ~------------------~--~~~~~~--~--~--~--~~ ~ 0 

L lf2TO·I V2TO·I lf2TO·I 1/2TD·I 
UJ ::::c ~F STEEL ·i T05·3 ·1 TOS·3 ·I T05·4 ·1 T05·4 
N u L 11-ro ~t V2TO ·I fl!zto ·I lf2TO ·I "' ~ -[/ (1\ L.A. ~~T03·7·1T03:] ·IT03·B·IT03·8 
~ X B ; f . f . :: \ I~ J A ·1387 ·1820 ·2465 ·3090 
Ul N . ~' tA· '-V DIA. ·1417 ·1850 ·2495 ·3120 * D I. ;, _ B . · 375 ·4,3.75 · 625 ·75 

________ ___. ~- MUSHROOM D ·075 ·10 ·125 ·18 
I~S~UE DATE . F · 3,5 ·40 · 45 '50 

I .JtJNE '54 NOTE: ALL BOLTS ON 'THE EXTERIOR SURFACE OF UN:PAlNTED AlRCRAFT MUST BE 
2. MAR.'ss CHROME PLATED D.H.A .369 AND CALLED UP AS FOLLOWS 

DRAWN 
J.. 51'!ff'E/J., 

TRACED 
D.P. 

e.g. AS.l242/5E D.H.A.3G9. 

ROUND AND MUSHROOM HEAD BOL\S ARE AVAILABLE WITH ONE ADDITIONAL 
SHORI LENGTH 'L' OF ~'05 AND Wlll BE CALLED UP AS' '/2' 
e.q. A.S. 1242 1/2 E. 

NOTE V2 SIZES ARE NOT PERPETUATED THROUGHOUT iHE RANGE 

A~L_~e: BOLTS- SLOTTED LAS' SERl ES DRAWlNG OFFICE 
DATA SHEET NQ 'Is 



, 

THE DE HAVILLAND AIRCRAFT COMPANY LTD., HATFIELD, HERTS. 
B 0 LT SIZE 2 B.A. V4. B.S.F. S!J~ B.S.F. 3f." s B.S.F. 

7
/16. B.S.F. Y; B.S.F. 

ID ENT. LETTER c E G J L N 

D.H.S. 3 58 H. T.S. s. 96. CHROME D.H.A. 3 69. A ·18 5 . 2 50 ·3125 . 3 7 5 

~.~:j~F ·I 
·183 • 248 ·3105 . 37 3 

4· 
B . 30 ·4 2 . 53 . 64 

11 

D . 078 ·I 05 ·12 9 ·IS 3 E~ I F ·40 ·4 5 ·50 ·60 

~-H- A 
I 

L ·I TO · 2 TO · 2 TO · 3 TO 
90o COUNTERSUNK. 

D.H.S. 4 3 2 H.T.S. S. 96. CHROME D.H.A. 3 6 9. A ·24925 ·3117 5 ·37425 ·43675 ·49925 
·24975 . 312 25 . 374 7 5 . 43 725 ·49975 

~-r-= ~I B ·44 . 66 ·76 ·SS ·55 

8 I ,~[ :~ I ll 
90

o c's'K GD D . 105 ·129 ·15 3 ·171 ·20 

F ·28 ·28 ·28 ·28 ·28 

L ·3 TO ·3 TO ·4 TO ·4 TO ·4 TO 
CLOSE. TOL. SHEAR. PLAIN LENG H L AV ILABLE IN ·I 1Nl REMENTS ONLY. 

Q.H.S. ~B I H.T.S. S. 98. CHRQME D.HA. ~62. A ·31175 ·374 25 ·43 6 75 

~·r! I F I . 
·31225 ·37475 ·43725 

B . 53 ·64 ·74 

c~ ·fft· D ·129 ·153 ·171 

F ·4 7 ·57 ·61 

. 'oz 1~ A 90' c's'K CLO · E~OLERANCE. L ·3 TO ·4 TO ·4 TO 

D.H.S. 751 LIGHT ALLOY D.T.D. 363 ANODISED. F . 4 5 D.H;S. 751 BOLTS 

I DENT. 
ARE SUITABLE FOR 

~ L~ ~ 
I 

E DRIVINC INTO 
I CODE 

ANCHORED STIFFHUTS 

/" G~:r~: -$-
AHD WILL ONLY BE 

\ USED UNDER THOSE 

'-/ 11 CONDITIONS. 
·2 50 THEY MUST NOT BE 11 A ·248 USED FOR MAINTEN-

~l-~A B ·43 AHCE BOLTING. 
FOR ANY OTHER 

D ·122 APPLICATION D.H.S. 363 

·15 TO 
WILL BE USED. 

*L -·~os= INSTALLED LENGTH 120° COUNTERSUNK. L 
D.H.S. 36 3 ORDINARY } LIGHT ALLOY. F I FOR . 45 . 50 

I !DENT. FULL 
D.H.S. 39 3 SEALED D.T.D. 363. ANODISED. 

NUT E G CODE 

~~~~B; ~ ~ ~~: 'I 
F 2 FOR ·30 . 3 5 

1 1DENT. THIN .. 

-EB 
CODE NUT EE GG 

·-. ~~ A ·2 50 ·3125 
·248 ·3105 

B . 4 3 . 55 5 

~~~A ! D . 092 ·110 

D.H.S. 3 93. D.H.S. 36 3. 120° c·s·K. L ·I TO ·2 TO 

D.H.S. 3 6 5 ORDINARY } HIGH TENSILE STEEL. F I FOR ·40 ·45 ·50 ·60 

twffir. FULL D.H.S. 395 SEALED s. 96. CHROME D.H.A. 369. NUT c E G J CODE 

~~~~ _ry ~ ~ ~: I 
F 2 FOR ·20 ·25 ·3 0 ·40 

~ 

\, 

i'P6~l 
THIN 

''-._/ 

·41 
NUT cc E E G G JJ 

. -L~- A ·185 ·250 ·3125 ·375 
·183 ·248 . 3105 ·373 

B ·30 ·43 ·555 ·68 
r 

"·_QJ--H- A . ! D ·053 ·072 ·09 ·I 0 8 

D.H.S. 395. D.H.S. 365. 120° c's'K. L ·I TO ·I TO ·2 TO ·3 TO 

D.H.S. 492 ORDINARY } HIGH TENSILE STEEL. . F I FOR ·45 . 50 ·60 

D.H.S. 
1
1DENT. 'FULL 

498 SEALED S 98. CHROME D.H.A. 369. E G J CODE NUT 

SEALING RUBBER ~ L I F I I F 2 FOR ·22 ·26 . 30 

~ THIN 

41 
NUT E E GG JJ BONt;[] D ~~ F' " CODE 

ISSUE DATE ' ~t iA~ ~ A ·24925 ·31175 ·37425 
No. ·24975 ·31225 ·374 75 

4 JUNE 54 B ·43 ·555 ·680 
J, 

MARCH'ss 120° c·~·K 
D - ·072 ·09 ·108 

5 
TO ·3 TO L ·3 TO ·3 

D.H.S. 4 98. D.H.S. 492. CLOSE TOL. 
6 JULY '56 

NOTES. 
I. FOR APPLICATION SEE D.H.S. 526 SHTSI8.2 COUNTERS INKS FOR FLUSH FINISH - BOLTS. (EXCEPT D.H.S. 432) 

2. FOR STRENGTH · FIGURES SEE DATA. SHEETS Ill /4 3' 
3. BOLTS WITH FINISH "CHROME D HA 369" HAVE CHROMIUM PLATED HEADS ONLY. THE PLAIN SHANK AND THREAD BEING CADMIUM 

COMPILED PLATED. THE LIMITS GIVEN ARE "AFTER PLATING:' 
4. WITH THE EXCEPTION OF D.H.S. 4 3 2, ALL BOLTS GIVEN ON THIS DATA SHEET ARE AVAILABLE IN PLAIN LE NTH 'L' 

L. SPENCER. INCREMENTS OF ··os (1/2) * ALLOWANCE MUST BE MADE. FOR MAX. THREAD RUN -OUT 

TRACED 
5. MAINTENANCE BOLTS WILL BE 90° C'S'K STEEL ONLY. \2 X P) WHEN CALCULATING PLAIN LENGTH • L I 

6. FOR CLOSE TOL. 120°c's'K HEAD BOLT (S.96) 
f--- . ·- -- Tt /1 ['!5 I '3 I 17 I I I BOLT SIZE 2 B.A. /4 B S · /16 B.S.f. /8 B.S.f. /16 B.S.F. /2 B.S.F. 

P. G. S. SEE D.H.S. 888 
2 X PITCH . 0 6 4 T- 0 7 -i I . 0 9 I I . I 0 I ·Ill ·I 25 

APPROVED 
BOLTS- D.H.S. COUNTERSUNK DRAWING OFFICE 1/sA ~-· HEAD DATA SHEET No. 

V 



THE DE HAVILL·AND AIRCRAFT COMPANY LTD, HATFIELD, HERTS. 
S.B.A.C. "AS'' SERIES- BOLTs· 

'h 
BOLT SIZES CODE NUMBERS 

a, I~~ 

~ 
4B.A. 2B.A. ~~asF. ~68sF. \'&sF. ~NGTH 4B.A. 2 B.A. ~as F. t6&s.t ~'as.F. "· L'' 

~ -~~~ L ~1To~6 ·1To2·1 ·ho2·3 ·lro2·2 ·ho2·1 ·I IB IC lE IG IJ 
·1 06 ·I :53 ·174 ·214 ·25:5 ·2 2B 2C 2E 2G 2J a. ·098 ·124 ·16:5 ·202 ·2:59 ·:5 :58 3C :SE 3G 3J 

w b ·268 ·350 ·472 ·591 ·708 ·4 48 4C 4E 4G 4J 
·252 ·332 ·452 ·567 ·681 ·S 58 se 5E 5G 5J 

.c ·33 ·37 ·42 ·47 ·57 ·6· ·68 6C 6E 6G 6J 
ROUND HEAD RECESS 2 2 3 3 4 ·7 78 7C 7E 7G 7J 

N~ 
·8 88 se SE BG 8J 

t:tl l r-!l L lrol·6 ·1To2·1 ·ho2·3 ·1To2·2 ·ho2·1 ·9 98 9C 9E 9G 9J 
a. ·087 ·119 ·ISO ·214 ·240 1·0 lOB IOC JOE lOG IOJ 

K _ ~\\\\\1\\n ·077 ·109 ·140 ·200 ·225 1·1 IlB 11 c 11 E lrG r 1 J i( :.;~ ~ 
b ·321 ·416 ·568 ·69:5 ·818 1·2 128 12C 12E 12G 12J \1 !l'\1\l\IIJ \2 [J <505 ·398 ·547 ·669 ·791 

1·3 1:5 B 13C 13E 13G 13J 
~ c <53 ·37 ·42 ·47 ·57 1·4 148 14C 14E 14G 14J 

MUSHROOM HEAD RECESS 
2 2 3 4 4 1·5 158 JSC 15E 15G 15J NC? 

~ill CJ L ··1Tol·6 ·2to2·1 ~to2·3 ·3To2·2 ·3T02·1 
1·6 168 16C 16E 16G l6J 

~ 

_.J 

1·7 17C 17E 17G 17J 
~ ·065 ·079 • If 0 ·146 ·161 a 1·8 18C lSE 18G IBJ -i' ' $ ·057 ·070 ·lOO ·134 ·148 

b ·252 ·324 ·440 ·566 ·648 1·9 19C 19E 19G 19J ~ ~''\''''~ j1'[\11l 
·2:56 ·306 ·419 ·542 ·621 2·0 20( 20E 20G 20J 

~ e ·:5:5 ·31 ·42 ·47 ·57 2e I 21C 21E 21G 2JJ 
2·2 22E 22G 90° COUNTEf\SUNK RECESS 2 2 3 4 4 N2 2·3 23E 

-
0 

H4a. ,j ~ n.C CJb t--l--t-·1-To-~6-+-t-2-to-2--+·1 ·_2T0-2-·3t-·:ST_o2_;;..·2-f-·3_T0.;,._2· ..... 1

1 

"------.....,.-------4 I a . ·065 ·079 -110 ·146 ·161 ..-
·os7 ·070 ·100 ·134 ·148 TYPE OF HEAD PART N~ 

fJ _!llt\\1\lttl (:Jl.'\i b ·252 ·324 ·440 ·566 ·648 ROUND A.S.4597 
~~v~=J--.1 h

1

\III'I'I'I'U \.1r:/ ·2:56 ·:506 ·419 ·542 ·621 45 98 "-=V ......-.--+---+---+---+--+------tl MU SH R 00 M A. S. 
i L' I .c <S:S "37 '42 "47 "57 90°COU~TERSUNK A. s. ~ 2 9 4 
M H ·03 ·038 ·051 ·068 ·072 900RAiSED(S'K. A.S. 3295 

90" RAISED COUNTERS'K ~~ss 2 2 3 4 4 l~o· RAISED c·s·K. A.S. 3Z% 

qfal I ·n-e CJb L ·ho1·6·1ro2·1·2to2·3·2ro2·2·:5102·1 '200COUNTERSUNK A.S. 3c97 
·056 ·068 ·092 ·115 ·138 111------.L....------t 

$ 
a ·051 ·063 ·086 ·108 ·130 

~ I I I • I b ·284 ·370 ·500 ·625 ·750 t.1ATER IAL : 
_t\\llhhn ~ ·268 ·352 ·479 ·601 ·723 _ ~\\\\\\\]1 . • HIGH TENSILE STEEL 

1 
1 <: ·33 •37 •42 •47 •57 105 I L I SPEC : s. . 

M H ·031 ·033 ·047 .·053 ·070 FINISH: CADMIUM. 
r2o"RAISED couNTERS'K RE~rs 2 z :s 4 4 

~ H-e j;tib l ·IT02·1·2To2·3·21D2·2·3ro2··1 FINISHES· 
ISsuE I r t-----+---+-. .....,...0-68-+--· 0-9-2 +-. -,,-5 -f-·-13-8-u STANDARD FINISH IS CADMIUM. 

N~ DATE I I I I ~· a ·063 ·086 ·I oa ·130 SPECIAL FINISHES WILL BE CALLED 
4 JAN .• ·S3 ~-~~N\~\\'f& ~ h ·:570 ·500 ·625 ·750 FOR AGAI~NST THE BALLOON. fV= ·352 ·479 ·601 ·723 e.g. 3~~. PARKERISE P.IO. 
5 MI!HS f_Ll .C <57 ·42 ·47 ·57 SE MATTBlACK. 

12ooCOUNTERSUNK RENC
0
ES_ s ~ ~ 4 4 FORCHROMEFINISH ON EXTER/NAL ~~~-----~ ' ~ BOLTS SEE DATA SHEET N9 I 5 

COMPILED 
L.SPENCER METHOD OF CALLING UP. 
TRACED A HIGH TENSILE STEEL 90° c's'K"PHILLIPS''RECESS BOLT ':5 PLAIN LENGTH" V4's.S.F. 

;DoLTON DRG.£o. Wl LL BE AS .3294/5 E. 
6. 10. 195, 

Af?f\_OYED "PHILLIPS"RECESS HEAD BOLTS DRAWING OFFICE 1/58 ~ ~, DATA SHEET N9 
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~----------------------------------------------------
THE DE HAVILLAND AIRCRAFT COMPANY LTQ, HATFJELD, HERTS. 

S. B.A.C. "A.S." SERIES - SCREWS 
S C ~ E W SIZES ~NGTH PART N U M 8 E RS · 

~" ~~~ ~·· " " I " 5 " ~ 6 B.A 4 B.A 2 B.A ~B.SF. 1&B.S.F. aS.S.F. l 6 aA 4 B.A 2 B.A ~aS.F. ~B.S.F. -a8SF. 
L ·3TO ·3TO ·3TO ·4TO ·5 TO ·5TO ·3 3A 38 3e 

1·0 1·0 1·0 1·0 1·0 1·0 
1----+---+--+------+----+--+--~ 

a. ·085 ·106 ·133 ·174 -214 ·253 .4 4A 48 4 C 
·077 ·098 ·124 ·163 ·202 ·239 

b ·208 ·268 ·350 ·472 ·59( ·708 
·193 ·252 ·332 ·451 ·567 ·681 ·5 .SA 5 B se 5 E SG SJ 

R 0 U N D H EA D RE~~S5 I 2 2 3 3 4 . 6 6 A 6 B 6 C 6 E 6 G 6 J 

aj M-L ~h L ·4T0·4T0·5T0·6T0·6TO 7 7A 78 7c ?E ?G 7J 1·0 1·0 1·0 1·0 1·0 . 
1----+--+-----lf---+----+--+---4 

~ $ 
·087 •119 ·150 ·214 ·240 

~~ '\''111\IIH\IIImi. ~ I a ·077 ·109 ·140 ·200·225 ·8 BA BB se BE aG 8J. 
;C\1\I[flj1\lfi\ID ~ h ·321 ·416 ·568 ·693 ·818 

·305 ·398 ·547 ·669 ·791 ·9 9A 98 9C 9E 9G 9J 

M US H RO 0 M H EA D R~~SS 2 2 3 4 4 I· 0 I 0 A I 0 B I 0 C I 0 E I 0 G I 0 J 

l b · 3 TO · 3 TO · 3 TO · 4 TO · S TO · S TO 
a,_~ H L 1·0 1·0 1·0 1·0 1·0 1·0 ~----.--------, 
Lr- I ~ ·052 ·065 ·079 ·110 ·146 ·161 TYPE OF HEAD PART N~ 

irlll"ll\\1\llt\ll I , a ·045 ·057 ·070 ·I oo · L54 ·148 
~~11\\LJl\l\liD ·194 ·252 ·324·440 ·566 ·648 ROUND HEAD A.S. 2991 

b ·179 ·236 ·306 ·419 ·542 ·621 MUSH ROOM A.S. 2 9 9 2 
90°COUNTERSUNK RENC~.s~ r 2 2 3 4 4 

90° COUNTERSUNK A.S. 2993 
· 3 TO · 3 TO • 3 TO · 4 TO • S TO ·S TO t-------+------t 

l wb l 1·0 1·0 1·0 1·0 1·0 1·0 90° RAISED CSK A.S. 2994 
a. ~ ·052·065·079·110·146·161 0 '1. 

Qt ·045 ·057·070 ·100 ·134 ·148 120 RAISED esK A.S.299S 

~-)~\~\t\'\H\J\tTI ' b ·194 ·252 · 324 ·440 · 566 · 648 120° COUNTERSUNK A.S. 2 9 9 6 
_LLil11't'lqJ ·179 ·236 ·306 ·419 ·542 ·621 I 

~~ H ·023 ·030 ·038 ·051 ·068 ·072 

90° RA I SED c's'K REC£55 I 2 2 3 4 4 
N9 M ET HOD OF CALLING UP. 

·4TO -4TO ·STO ·6TO ·6TO A 90o C'S'K SCbEW ~5 
I· 0 I · 0 I· 0 I· 0 I· 0 r\ 

·056 ·068 ·092 ·115 ·138 LONG x 2 B.A. WILL BE :­
·051 ·063 ·086 ·108 ·130 

~ .... • \ I t--b.._..--+_-28-4+-·3-7---10 1--·5-00-+--·6-25-+-·-75~0 A.S.2993 I 5 I c 
~ ·268 ·352 ·479 ·601 ·723 ,...----......,~----.,..-----,1 

H I i _ L__H--+--+·-0_31-+·-03_3+-·-04_7+-· 0_5_:5.,_· 0_1-40 BA SI e OVERALL SYMBOL ~r- .- DRAWING LENCTH"L" FOR 
. 12 Oo 0 A I SE D c's'K R£NCB9 

5 2 2 3 4 4 ~~=~~~~~~~--~~~~~~~~ NUMBER IN TENTHS SHANKD~ 

a I!L r::Jb t-~-+----+-+-·4_T~0~--·5~m-+--·6_m-+--~ 1·0 1·0 1·0 -

~ Cfj ·068 ·092 ·I r5 
- \111\1\uHIIDn ~ I 1--a--+----t-+-. o=--6-=+3 ·---::-:0 8:--::-6+-·J __ o a-:-t------1 
-J~\U!\l\1~ ·370 ·500 ·625 

b ·352 ·479 ·601 

OF AN INCH 

120° COUNTERSUNK RECfSS 2 3 4 
IS~~E DATE~------------~N~9~~--~~~--~~~----------------~ 

3 JRf'/.
1

53 NOTES:-
THESE SCREWS ARE AlRCRAFT QUALITY BUT MADE FROM COMMERCIAL STEEL OF 
25 TONS U.TS. AND MUST NOT BE USED WHERE 'N THE EVENT OF FAILURE THE 
SAFETY OF THE AIRCRAFT WOULD BE AFFECTED. 

COMPILED FINISH 
L.SPENCER THE STANDARD FINISH IS CADMIUM BUT \\'HERE A.S. PARKERISE P.IO 
TRACED SPECIAL FINISHES ARE REQUIRED THEY WILL BE eg. 2~k3 MATT. BLACK 

DoLToN DRG CA. CALLED FOR AGAINST THE BALLOON. r· 
15 - 3 . 1!}52. 

.APe~o_v~o "PHILLIPS" RECESS HEAD. SCREWS DRAWING oFFicE 1;5 c i ~V:-· - DATA SHEET N9 
.. l---

--, I 



' 
THE DE HAVJLLAND AIRCRAFT COMPANY LTD., HATFIELD, HERTS. 

LOW TENSILE SCREWS - BASIC PAF\T NUMBERS PART Ng LENGTH & DIA. 
COMM ~QUALITY MAT~· MILD STEEL STAINLESS ALUM.ALLOY BRASS LENGTH 2 B.A. 4 B.A. 6 B.A. 
MIN. TENSILE STRENGTH 25 TONS 35 20 20 "L'' 
FINISH CADMIUM - ANODIC TINNED va' A4 
CHEESE HEAD A 31 A 35 A 39 A 43 31!" 16 C6 86 A6 

~ 
ROUND HEAD A 32 A 36 A 40 A 44 1;4' CS BS AS 
90 Cf' c's'K HEAD A 33. A 37 A 41 A 45 5;, CIO BIO AIO 16 
90°· RAISED c's'K A 34 A :SS A 44 A 46 3!8' Cl2 B 12 A12 I SIZE "B" 

2 B.A. 4 B.A. 6 B.A 1/ 1/ Cl4 B 14 Al4 " L" 16 

~I DIA. ·319 ·252 ·194 1;£ I 

~ ~c Cl6 816 Al6 . ·0 'I "A" ·309 '242 •184 
I I 

·130 ·I 0 I ·078 9/11 AIS 
AL~81- -g)- "B" .16 

'\ ·123 ·095 ·073 5;8' I A 20 ,~-~~ UL ''C, ·050 •040 ·030 
C20 B 20 

CHEESE 3!,{ ' "Ct ·090 ·070 ·050 C24 B 24 A 24 
I 

. "B". , .. "L" DIA. ·319 ·252 ·194 718' •I C28 8 28 A 28 ' "A" ·309 ·242 '184 · ... .. Aae, .. 11 

8 32 A 32 ·130 ·I 0 I ·078 I c 32 

3t- "B'' 
r IJ8' ·123 ·095 ·073 c 36 B 36 A 36 .d· . 

'~~ 
"C" ·050 •040 ·030 IV4' C40 B 40 A40 ~ ROUND "Cl" ·090 ·070 ·050 -. 

---..... 
I "L:' I DIA. ·319 ·252 ·194 1318' C44 B 44 A44 

'V , ~ ~B" l "A" ·309 ·242 . 1.84 !V" C48 B 48 A48 . 2 
-~ 

90°·~~- "B, ·077 ·065 ·051 -4--- PLAIN LENGTH "C" &. "cl" 
A~~E'' 90° c·s·K "E" ·010 ·010 ·009 ROUND AND CHEESE HEAD 

... . "1.:' DIA. ·319 ·252 ·194 SCREWS ABOVE THE HEAVY 
. . "E'' "A" <509 ·242 •184 LINE- HAVE PLAIN LENClH"c' 

~it= 
r· -0 _I r.s" "B'' ·077 ·065 ·051 AND THOSE BELOW "c1:' 

90 "~-I= -4- "E'' ·010 ·OJO ·009 

~ RA IS E D c· s'K "M" ·036 ·029 ·023 
~ NOTES 

-· t THESE SCREWS ARE AIRCRAFT QUALITY BUT MANUFACTURED FROM COMMERCIAL MATERIAL. 
(!' 2. THE ABOVE RANGE OF SCREWS INCLUDE S,IO & 12 B.A. SIZES AND INFORMATION MAY 

.-......__ 
BE OBTAINED BY REFERRINC TO THE RELEVANT SPECIFICATION . ('\,..._/ 

-~ 

'METHOD OF CALLING UP 
.A ROUND HEAD MILD STEEL SCREW 2 B.A. X 31.{ LONG IS :- A.32.C.24. 

"B'' RAD':R·~ R = D 
PART COMMERCIAL ~ 

FIN ISH / 

[1~<)120~ NU M BER MATERIAL " ,/ "A~hl. 
11 

: · A.55 MILD STEEL CADMIUM D 
,--~ I l I 

A.56 · STAIN LESS -
" L" . 

-~ -'\ 
WIDTH OF SLOT DEPTH OF SLOT PART NUMBERS - LENGTH" L" ~·!830 ISSUE DIA. DIA. 

N9 DATE "A" "B" 
SIZE "o"· 3116' -1/4 5116 318'· Vi' 5/8' 3!4 718' MP\~!S/ MIN. MAX: · ~ MIN. MAX. I 
6 B.A. ·I 10 •025 ·031 ·030 ·050 A3 A4 AS A6 AB 

4 B.A. •142 ·029 ·0 3-5 ·040 ·065 84 B5 B6 BB BIO 
2 B.A ·185 ·037 ·043 •050 ·080 C5 C6 CB CIO C12-

r 
I " COMPILED /4 B.S.F. ·25 ·054 ·060 ·070 ·I 00 E6 E8 EIO El2 Ef4 

[,SPENCER METHOD OF CALLING UP 
TRACED A MILD STEEL CRU B SCREW 4 B.A. X Vi' LON c IS A.55. 88. DOL TON DRAWING CtJ, 

Z • 6 • I!ISI 

APPRO ~EO SCREWS, SLOTTED & GRUB. r DRAWING OFFICE 1fs o -~ ·~ DATA SHEET N~ 
t. I 



• 
THE DE HAVILLAND AIRCRAFT COMPANY LTD., HATFJELD, HERTS. 

· "L'' "B" SCREW SIZES LENGTHS"t:' AVAILABLE 

'A.. ~~·~ ·b.l · n N~4 N~6 N~B N~ 4 N~ 6 N~ 8 
/ ~ " ~ 1YPETYPE TYPETYPETYPETYPE 

82" \;,~~:;•;y : ~::I :::5 ::~ "A".·~~: "A" ·;~: "A" "z" 

·112 ·I 't7 ·163 1'4" 114" I 14" 114" I '4" (TYPE"z" SHANK ILLUSTRATED) c J IJ I• 11. ~~ '· 

" D" l " C' " B " 5 ~ " 5~ , 5,;. " 

8 2
• --=--->-~H~, ~~- ~c, W t---: -+--:_;2_

6

1 +-:_;6_

8 

5-+--: :_1 ~-~--3!c_8'+--3 ~-~'t-3_Ya-+" _3~t_
1

;-+--3 h_a'+-3_;a--~~ 
~ _ _ ~ ~ ' 1 L

2
" 1 1 " 1;." 1 1" 1;." 11 ,, c ·112 ·137 ·163 /~ 12 2 12 2 2 

. RA I SED COUNTERSUNK 51 , 51 ,, 5 1 u 5;," 5;," 5,'' 
(TYPE"A" SHANK ILLUSTRATED) D ·029 ·035 ·041 18 1 8 18 8 8 1 8 

ROUND HEAD 

" A" ,, C' u B ,, 

4!1 ·. t:j 
~__ill_ . ~- =J'c" . o/ 

A ·073 ·088 

B COUNTERSUNK & RAISED 
t----+---+----·3_08--~--·3_63--1 HEAD SCREWS ABOVE THE 

c ·137 ·163 HEAVY LINE ARE SUPPLIED t----+---+----+---1 WITH THE NEXT SMALLER 
HEAD SIZE. 

~-,,~,~-,,~~~~~~,-,-,~~~~~~~~~e.g. N~4 HAS N~2 HEA~N~6 

~ H 1±1 A ·062 ·074 ·087 HAS N~4HEAD & N~B HAS 

MUSHROOM HEAD 

. tlmm-~c" _ill_ t---B-+---2-21-+--·2-65-+--·3-1-11 N97 
HEAD. 

. ~ '17 c ·112 ·137 ·163 

BINDING HEAD 

THICKNESS 
OF MATERIAL 

Ll GHT ALLOY CASTINGS 
24 S.W.G. 22 S.W.G. 20 S.W.G. 18 S.W.G. 16 S.W.G. & PLASTIC MOULDINGS 

N94 
TAPPING SCREW NO 44 N9 43 N~ 42 N9 41 N9 39 N9 39 

N° 6 
DIAMETER SCREW N~ 37 N~ 36 N~ 35 · N934 N~ 32 N9 30 

(DRILL SIZE) N~ 
8 

~-+-----+-----t----+-----t--------1 

SCREW N~ 32 N~ 32 N~ 32 N~ 30 N~ 29 N~ 25 

" , TYPE .A SCREWS. ARE ONLY USED FOR JOINING LIGHT SHEET METAL ASSEMBLIES 
AND MUST NOT BE USED FOR GAUGES THICKER THAN 18 S.W.G. 

l":'":"':~r--------t TYPE"Z"SCRE\1/S ARE- TO BE USED FOR JOINING SHEETS THICKER THAN 18 S.W.G. 
IS~~E DATE AND FOR SCREWING INTO BLIND HOLES IN CASTINGS. -

I MAY's! NOTE: BOTH TYPES OF SCREW ARE THREADED OVER THEIR ENTIRE LENGTH. 
t--------lt--------1 IT IS IMPORTANT TO USE THE CORRECT SIZE OF TAPPING HOLE. 

FINISHES: CADMIUM PLATED,-CHROMIUM PLATED, NICKEL PLATED, BRASS PLATED 
1---------lf---------t OF\ COPPER PlATED, THE REQUIRED FINfSH IS TO BE CALLED FOR. 

COMPILED 
L. SPENCER 

TRACED 
0oLTON DRAWING (o. 

13 . 6 ' 195/ 

METHOD OF CALLING UP. 
EXAMPLE TYPE A,"PARKER-KALON" ROUND HEAD SCREW 

~ 4 x '14 CAD M I U M P LA T E D 

A~~~~. PARKER-KALON SELF TAPPING scREWs DRAWING oFFicE 1;5 E. 
DATA SHEET N«? 



ISSUE 
DATE 

N9 

I AUG;'55 

2 JULY '56 

COMPILED 

T. EVAHS. 

TRACED 

D.P. 

APPROVED 

J!L-

THE DE HAVILLAND AIRCRAFT COMPANY LTD.,HATFIELD, HERTS. 
DHS957 I" 5" 3• 7" I" • · · H.T.S. 5.96 CADMIUM PLATE BOLT SIZE 2 BA /4 B.S.F.l16B.S.F. 7SB.S.F. /16BSF /?B.S.F. 
~~S.958 HLS. 5.96 CHROMIUM PLATE TO ~HA.369 ~ID_E_N_t-.L-E-TT-~~~~~~~C~~-E~~G~~J~~~L~~N~ 

"'0 1 r\. ... ,LJ "I F "I . ·185 ·250 ·3125 ·375 ~ A ·183 ·248 ·3105 ·373 

E -$ B ·30 ·42 ·53 ·64 

B · · rv)' I ·11 · +· · · D · o 7 a · I o 5 ·12 9 ·I s 3 

t F ·37 ·42 ·47 ·57 
:'02 11 • A · T 2 TO -~.!::.-U--- 90° COUNTERSUNK l . IS TO ' 15 TO .z O . 

0.H5.980 H.T.S.S.98 CADMIUM PLATE .A ·31225 ·37475 ·43725 
D.H.S.981 H.T.S. S.98 CHROMIUM PLATE TO D.H.A. 369 ·31175 ·37425 ·43675 

l ~r-l :·I· F ·I $' ~ :~;9 ·.~:3 :~:1 
B . ~ . 11 ·3 . ~ . 90° c's'K. F ·4 7 ·57 ·61 

~~ ,'to2 A . CLOSE TOL. l ·3 TO ·4 TO ·4 TO 

0.H.S.951 ALUM ALLOY D.T.D. 363 ANODISED NOTE DIM~ 'l' = A ·250 D.HS.951 BOLTSARESUITABLEFOR "" .. :ru,,._ L .. 

1

. F 

1 

. INSTALLED LENGTH.I----+---+--t-·=-24.:..::.8---1DRIVINGINTOANCHOREDSTIFFNUTS 
~ r- B ·-'43 AND WILL ONLY BE USED UNDER · 

Bern: I ; B-· ·-$· THOSECONDITIONS.THEY MUST 
---;-· _ _ 1---0--rl---+----1-·-12_2--I~~~T~EN~~ED FOR MAINTENANCE 

I F ·40 I 1"\ A FOR ANY OTHER APPLICATION. 
--! rJ2_ · 120°COUNTERSUNK l ·IS TO D.H.S.963WILL BE USED. 

·38 ·45 :Uf.S. 963 ORDINARY} ALUM ALLOY D.T.D. 363 NOTE DIM~ '[ = Fl FOR 
D.H.S. 993 SEALED ANODISED INSTALLED LENGTH ~ FULL E G 

SEALING RUBBER ~·02 l Fl ~·~ ~l ~C~O~D.s,E_' ~NU~T,..----f--.J---+----+--+---t---T 
BZONDED TO BOLT :·o4--=---mf2 (REF.Jj I (REF.) F2 T~OIRN ·25 ·26 

~~-~= ~ ./ ~C~O~AD~E~Q~H.S~9~8~3--~~~~~--+---r--1 
u=-_ __IrJ_ n1 :H g :~ 16~ 

~ r-- G IV 1

1DENT. NUT EE GG 

- rr ·---u=?\ 
8 

- Jri. -B- · · fx I ~=s~=~===~===:~·4~3~~:~-5~5~5~===:====:==~ 
V T wi tA ; ~. I ;"o25 ~rrcHA~DH~F~.....J-J:'"l)--+---l-·.;.o ;.....::9 2:.........J-__,;· l...;.l....:.....o +---+---+--1 

~ -·-·)c~' :8~s :gg" 
O.H.S. 993 D.H.S. 963 120° c·s·K. L ·T5 TO :2 TO 

0.H.S-9640RDINARY} H.T.S.S.96 D.H.S.9650RDINARY}H.T.S. S.96 Fl FOR ·32 ·38 ··45 ·54 NOTE: FOR 2fiA. 
D.H.S. 994 SEALED CADMIUM PLATE D.H.S.995 SEALED CHROMIUM ~ FULL 1---+----+----+-J---lSIZE USE B.S. 

sEALING RUBBER L Fl 

1 

PLATE To l'coot·· NUT c E G 

BOND/EDTOBOLT ~:.__ 'I'Fz' D.HA .. 369. F2 ~~~~ .20 . 25 . 26 . 30 A21STEEL 
r--- ~ NUT NUT WITH 'calf{ D.HS.983 CC E E GG JJ . ~ r LlJ ___ffi_ WASHER TO 

·~· BL:' n . ·-cv· : :~~~ :!~~ :~~~~ :~:~ CLEAR 

D.H.5.994 ·~[-_ JA D.H$.964 · D ·053 · 072 ·090 ·I 08 UNDERCUT. 
D.H.S.995 O.H.S.965 12 0o c's'K. L ·10 TO ·IS TO ·IS TO ·IS TO 

. 38 

E 

. 2 s 
EE 

·45 

G 

. 26 

GG 

. 54 
J 

·30 

JJ 

·24975 '31225 ·37475 
·24925 ·31175 ·37425 

·38 ·45 . 54 D.HS.9 91 ORDINARY }H.T.S. S.98 D.H5.992 ORDINARY}HJ.S. S.98 F I FOR 
D.H5.997SEALED CADMIUM PLATE . D.H.S.99B SEALED CHROMIUM IIDENT. FULL E G J 

sEA Ll N G RuBBER L I F I I PLATE TO ~CO~D~E-+--£-N~UT~--+---+----+--+---+----i 

BOciiz·BOLr 1~ ~UJ ·_F2 'I $D.~.A.369. I I&Aw. o:i{~,I----I--·2_Es_E-+-· z_G:-t-·-~-OJ---4---+-------l 
·24975 ·31225 •37475 

. . . IT -, . . . ·24925 ·31175 ·374zs 

I . l.Jl JJ ,..._ B ·4 3 ·555 ·680 
. A I 1----~-----4----+-----+----4----+---~--~ 

D.H.S.997 !'oz.![-_ D.H5.991 120o c's'K.. I---D-+~-+----~-,..·o_72_l-·0~9~0-+-·~IO=e--+-~~--t 
D.H.S. 998 D.H.S.992 CLOSE TOL. L ·2 TO ·2 TO ·3 TO 

NOTES. 

~: ~~: ~~:~~c:;~o~l:~REE~.H~s~:5:A~:T~H~E~t:ut.:ERSINKS FOR FLUSH FINISH· BOLTs': gms~~~ 
3. BOLTS WITH FINISH "cHROME TO D.H.A.369''HAVE CHROMIUM PLATED HEADS ONLY. THE PLAIN SHANK AND THREAD .BEING CADMIUM 

PLATED. THE LIMITS GIVEN ARE"AFTER PLATING'~ 

4. ALL BOLTS GIVEN ON THIS DATA SHEET ARE AVAILABLE IN LENGTH' L' INCREMENTS OF !'os. 
5. MAINTENANCE BOLTS WILL BE 90° c's'K. STEEL ONLY. 

6. WHERE THIN NUTS OTHER THAN D.H.S.983 ARE REQUIRED A WASHER IS NECESSARY TO CLEAR THE UNDERCUT. 

!I 
THESE BOIJS ARE INTRODUCED PRIMARILY FOR COMET lY AND DIFFER FROM THOSE OH I/5A HAVING A RADIUSED HEAD TO SUIT c's'K.556. ALSO THE SPECIAL 

U~ DERCUT FOR USE WITH O.H.S.983 NUTS.THEY CAN BE USED WITH CSK OHS 526 & OH OTHER A/C TYPES AT THE DISCRETION OF DESIGNER IN CHARGE. ' 

BO L TS-D.H.S. COUNTERSUNK HEAD 
DRAWING OFFICE 

DATA SHEET N~ 1/SF 
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THE DE HAVILLAND AIRCRAFT COMPANY LTD. HATFIELD, HERTS. 
SEE NOTE 1 PITCH pjSL ~25-4B.A:ro 1/4B.S.F. A 
BELOW~ I = • 1;2. ~375 FOR. 5.1~ ~.S.f. 

TL~_::il ,frY rn ' M I' -rh ! -
I. I lfUl!A T I 

(_• _____ ---- ~ i _ _J :11 I I -®--{$} & T. kLJ . 
B · B 

~ 
---- - -- - --1 t~=r 11.1 ~ ~ . I i - ~ T C -. t:~ ~ ,~ ~ 

DRILL 5JiE 'i~ c . 
ALL OTHEI\ DIMENSIONS l ~ ~- i ' 

STRIP/ AI\E STANDARD TO B.S. A.27. 
.. OF HOLE IN DETAIL. 

STRIP NUTS COMMON DOUBLE ANCHOR. COMMON HEXAGON 

SIZE STANDARD THIN COUNTERSUNK DIMENSIONS STANDARD THIN COUNTERSUNK DIMENSIONS STANDARD THIN 
SIZE 

OF AGS.ZOIS AG.S.2016 A.G.S.2017 A.G.S.2007 A.G.S.Z008 A.G.S. 2009 A.G.S.2001 A.G.S.ZOOZ 
OF 

THRfAD HW DIM. PIAR~ DIM. HARM DIM. DIA. C T Z MARK DIM. NARM DIM. MAR~ DIM. DIA. B c D T MAIU DIM. HARK DIM. ~HRW Ng A N~ A N~ A K N9 A N~ A N~ A J N~ A N9 A 

6 B.A. A ·241 A ·201 A ·2.41 ·193 ·25 ·27 ·70 ·056 A ·176 A ·131 6BA 
4 B.A. B ·28 B ·235 B ·28 . ·172 ·60 ·028 N~ 11 B ·284 B ·237 B ·284 ·248 ·35 ·38 ·94 ·065 8 ·217 B ·169. 4B.A 

ZB.A. c ·345 c ·285 c ·345 ·Z34 ·60 ·028 F c ·35 c ·2S c ·35 ·324 ·35 ·43 ·95 ·065 c ·29 c ·218 2B.A 

:ra.s.F. E ·39. E ·325 E ·39 ·312 ·765 ·028 p E ·402 E ·335 E ·402 ·443 ·50 ·58 1·32 ·072 E ·34 E ·2.51 fs.s.F. 
s· j6B.S.F. G ·473 G ·400 G ·473 ·375 1·02 ·036 w G ·473 G ·397 G ·473 ·52.5 ·55 ·612 1·42 ·072 G ·40 G ·305 5'' 

ii;B.S.F. 
3" j_B.S.F J ·549 J ·445 J ·549 ·60 ·55 ·70 1·42. ·082. J ·49 J ·361 3" 

8B.S.f. 
7" 
i&B.S.f. L ·629 L ·504 L ·629 ·704 ·62.5 ·792 1·65 ·082. L ·555 L ·42. fr.8.5.E 
I" 

N ·721 N ·565 N ·721 ·818 ·70 ·912 1·80 ·OBZ N ·665 N ·481 fB.S.E z.B.S.F. 
PITCH. 4 B.A. & 2 B.A. -: :·a,l". 2.", 3: to-

~B.s.F. aB.S.f. Y 4" B.S.F. & 5!16 B.S.F. -: 1: 2 '; 3 :· Q ·799 Q ·592 
~ ~B5.F. 4B.S.F. s -~61 s ·711 

NOTE: I" I" 3" s .. In ltt 

~-
SIZES OF RIVET HOLES IN ANCHOR & STRIPNUT5 Af\E:- 6 B.A.= i6 DIA., 4B.A.To 4 B.S.F.= SzDIA., i6 B.S.F. TO 2. B.S.F. ::8 DIA. 

l D 

T*=" lji. ~-=rA ¥=P 
. 

I -

-J~·z· ~" -i f-- c 

D ATTACHMENT ; ~ i 
11 

FII~ ~. PLATE 
~_Tj -~ 

AI 

OF HOLE IN 
~ 

"' DE.TAI L. ~ 
FLOATING ANCHOR COMMON SINGLE ANCHOR COMMON 

SIZE 
STANDARD THIN COUNTERSUNK 

DIMENSIONS 
STANDARD THIN COUNTERSUNK 

DIMENSIONS SIZE A.G.S.ZOIZ A.G.S.2013 A.G.S.2014 A.G.S.ZOI8 A.G.S.Z019 A.G.S. 202.0 OF 
HARK DIM. MARK DIM. MARK DIM. DIA. DRILL MARK DIM. MARK DIM. MARK DIM. DIA. 

Of 
~HRfAD B c D T SIZE B c D f. F T HRW N<? A N<? A N~ A J z Ng A N9 A N9 A J 

\ & B.A. A ·23 A ·20 A ·23 ·14 ·50 ·432 ·70 ·036 N~21 A ·241 A ·201 A ·241 ·193 ·25 ·284 ·35 ·19 ·37 ·056 6 B.A 

4B.A. B ·284 B ·24 B ·284 ·167 ·70 ·605 ·95 ·036 N?ll B ·284 B ·237 B ·284 ·248 ·35 ·38 ·473 ·25 ·49 ·065 4BA 

2 B.A. c ·35 c ·29 c ·35 ·215 ·70 ·605 ·95 ·036 F c ·35 c ·29 c ·35 ·32.4 ·35 ·43 ·475 ·30 ·54 ·065 2B.A 

fB5.F. E ·394 E ·327 E ·394 ·305 1·00 ·776 1·315 ·036 p E ·402 E ·335 E ·402 ·443 ·50 ·58 ·66 ·48 ·72. -on fB.S.F. 
5" 
rsB.S.F. G ·473 G ·39 G ·473 ·~60 1·10 1·02 1-42. ·036 w G ·473 G ·397 G ·473 ·52.5 ·55 ·632 ·71 ·57 ·82 ·072 5" r6B5J .- 3" 2..9 3" ,~-'~ 8B.S.F. J ·45 J ·490 ·420 1·20 HIS 1·562 ·048 6-4 J ·549 J. ·445 J ·549 ·60 ·55 ·708 ·71 ·66 ·91 ·082 sB.S.F. 

~ 7" 
L ·629 L ·504 L ·629 ·704 ·625 ·818 ·825 ·70 1·05 ·082 7" . j68.S.F. i6B.S.F. ,, . 

z.B.S.F. N ·721 N ·565 N ·721 ·818 ·70 ·928 ·90 ·84 1-19 ·082 1'' z B.S.F. 

'~ AL 
METHOD OF CALLING UP 

, THE A.G.S. PAP.T NO? COVER ALL TYPES OF PROPR1ETAP.Y STI FFNUTS APPROVED 
TO R.A.E. SPECIFICATION AD.II4 AND DIMENSIONS QUOTED COVER THE MAXIMUM 
DIMENSIONS TO ALLOW REPLACEMENT BY ANY MAKE OF NUT. 
ALL ANCHOR NUTS ARE INTEGRAL PARTS eg. CAGE. & NUT FIXED TOGETHER 

~ All OTHER DIMS 

&.MADE FROM SIMILAR. MATERIAL. STEEL NUT-STEEL CAGE, LIGHT ALLOY 
HUT· LIGHT ALLOY CAGE. 

~ALL OTHER FOR PLAIN OR ANCHOR NUTS ONE MATERIAL REFERENCE ONLY IS REQUIRED 
TO B.S. A. 27. DIMS AS AS GIVEN IN TABLE BELOW. 

FOR AGS.2007 IN THE CASE OF FLOATING ANCHOR. OP.. STRIP NUTS.HILO STEEL t..TTACHMENT 
PLATES OR STRIP ONLY IS TO BE CALLED UP ·IN WHICH CASE AN ADDITIONAL 

HEXAGON CAPNUT DOUBLE ANCHOR CAPNUT FIG. I IS ADDED TO THE MATERIAL CODE. . 
51

/ iR~AD 51
fHERE

0
lD 

MILD STEEL OR LIGHT ALLOY NUTS SHOULD ONLY BE USED UNLESS 
PART No. DIM. A PART No. DIM. A OTHER MATERIALS ARE SPECIALLY REQUIRED. N.B. LIGHT ALLOY IS 

ISSUE DATE -4 BA AG.S.2021/B . 4 9 4 BA AGS.2023/B ·49 
SUITABLE FOR. ANTI-MAGNETIC REQUIREMENTS. 

N~ SUFFIX NC? MATERIAL SPEC.OF CAGE SPEC.OF NUT FINISH 2 BA AGS.2021/C/ ·54 2 BA AGS.2023/C ·54 
I JULY '56 I MILD STEEL S.3. OR 5.84. o:r.o. 650. CADMIUM 

lf4"BsF. AGS.2021/E/ ·60 1/4- BSF. AGS.2023/E/ -60 2. ~fEl'E~.?~g~aEl~ 5.65 Oil DID.IO. s.so -
5/16.BSE AG S.2021/G/ ·65 5/16 B SF i,AGS.20Z5/G/ ·65 3 LIGHT ALLOY D.T.D.I8l. Dl.D.423 011. 364 ANODIC 

3/sBSF. 3/BBSf 4 BRASS B.S.409. 8.11, 8149. B.ZSO EUC.TIZO-TIN 
AGS.2021/J/ ·755 if.,GS20Z5/J/ 755 EXAMPLE: 

7/16-BSF. AGS.2021/L/ ·81 7fi6BSF. ~GS.2023/Lt ·81 IBASIC A.G.S. N~ MARK No ~~umx N~ roR MAn I ~~uFFtx N! FoR oH~J PITCH DIHl 
FOR SIZE AT~~cSJ~~T ~tATE ,~{~~L.~~frr ~~AG & N~ OF . lft' BSF. AGS.2021/N/ lfz''ssF.· AGS2023/N l snf/NuT PITCHES ·86 ·86 

STANDARD I / A.G.S. 200 I. E I OR 3 
·RESTRICTION IN THE USE OF STIFFNUTS ANCHOR. I I DRAWN I. STIFFNUTS HUST NOT BE USED IN APPLICATIONS SUCH THAT THE LOOSENING OF A.G.S. 2.007. E I OR 3 

ONE NUT, SUFFICIENT TO REMOVE ALL TENSION FROM THE. BOLT,HIGHT CAUSE:- FLOATING ANCHOR/ 
L. SPENCER (a.) STRUCTURAL COLLAPSE (b) LOSS OF CONTROL(<:) FAILURE OF MOTIVE POWER A.G.S. 2012. E I I OR 3 

(d) UHIHTENSIONAL RELEASE OR INABILITY TO RELEASE ARMAMENT STORE STRIP I I I ,. J TRACED 1...e. GUNS, BOMBS. (e) UNINTENTIONAL OPERATION OR INABILITY TO A.G.S. 2015. E I I OR 3 2. PITCH 2.5 
DoLTON DwG. Co. OPERATE UNDERCARRIAGE OR FLAPS. NOTE: A.G.S. ZOIS/E/11/Z~PITCH/ZS WILL INCLUDE THE END 'lz PITCH x 2. ~. 

2.4 • •. 8 . 1949 2.. WHERE THERE IS ROTATION THAT WOULD TEND TO LOOSEN THE. NUT. -- DIM.'S' x 2. MAKING TOTAL LENGTH OF 25 x z• PITCHES = 5Z 1h 

APP~.OVED 

A. G. S. STI FFN UTS DRAWING OFFICE 1/sA ~w.· . DATA SHEET N9 
~ 



THE DE HAVILLAND AIRCRAFT COMPANY LTD., HATFIELD, HERTS. 

~ ~+ . · : G A 

CiJsE: SCRAP . VIEW 

~=ic 
DIA. E 

I 

STANDARD & CSK 'NYLOC' 

DOUBLE ANCHOR STIFFNUT 

(WITH c's'K RIVET HOLES) 

D.H.S.828 & D.H.S.848 

HREAD STANDARD COUNTERSUNK 
SIZE 'NYLOC' 'NYLOC' 

~ .. ~,JftiEBl H 
I SEE SCRAP VIE'ti 

m 
~ 
124 ° C's'K TO RECEIVE 

ONE SKIN DIMPLED FOR 

120° RIVET (REF D.H.S. 549) 

SUFFIX No. MATERIAL SPEC. FINISH 

STANDARD 
DIA. F 'AEROTIGHT' A B c D DIA. E 

B 

G 

PRESSURE DIMPLED 120 ° 
TO RECEIVE ONE SKIN 

DIMPLED FOR 120 ° 
RIVET (REF. D.ltS. 549) 

STANDARD 'AEROTIGHT' 

DOUBLE ANCHOR STIFFNUT 

(WITH DIM PLED RIVET HOLES) 

D.H.S. 8 3 6 

J K DIA.M ~lA. N 
~HREAD 

H L SIZE 

2 BA D.H.S. 8 28/ C/ * D.H.S. 8481 c I* D.HS. 836/C/ * ·315 ·700 ·375 ·94 ·096 ·323 -06 ·284 ·415 ·94 -028 ·205 ·20 2 BA 

Y4.BSF D.H.S. 828 lE/~ D.H.S.848/E/ * QH.S. 836IEI * ·380 1·00 ·50 1·22 ·096 ·442 ·06 ·348 ·552 1·24 ·036 ·205 ·20 1/4 .. BSF 

~6'ssF D.H.S. 828/ Gl -)< D.H.S. 84 8IGI * D.H.S. 8361 Gl * ·4 03 1·10 ·60 1·35 ·128 ·523 ·06 ·419 ·632 1·35 ·036 ·264 ·26 116BSF 

~BBSF D.H.S. 82BIJI * D.H.S. 84BIJI * D.H.S. 8361 J I * ·4 67 1·10 ·625 1-419 ·128 ·598 ·OB ·495 ·707 1·35 ·036 ·264 ·26 3ts'ssF 

CAP NUT WITH 

SPECIAL COUNTERBORE 
ALUM ALLOY•DTD 364 OR O.T.D. 423 

FINISH· ANODIC BLACK 
THR£A[ PART No. A B c SIZE 

2BA D.H.S. 4 22IC ·540 ·324 ·185 
·190 

1t4BsF QH.S. 4221 E ·60 ·445 ·ZSO 
·255 

5MMBSF D.H.S. 4 221 G . 65 ·525 
. 31:5 
·.518 

3/8WBSf D. H.S. 4 221 J ·755 ·60 ·.575 
·.580 

I 

~..i.GI;:f-IJ 
Tl ~I 

OIA.H~ B 

D.H.S. 3 8 6 D 1

1 c I 

I D I 
D. H.S. 8 6 9 11-----=-----l 

DOUBLE ANCHOR CAP NUT WITH 

SPECIAL COUNTERBORE & REDUCED 
RIVET HOLE CENTRES 

THIN DOUBLE ANCHOR STIFFNUT WITH 

SPECIAL COUNTERBORE & REDUCED 
RIVET HOLE CENTRES 

MILD STEEL· SI OR DJ.D. 650 FINISH-CADMIUM ALUM ALLOY- L 65 FINISH- BLACK ANODIC 
PI ATED 

DOUBLE ANCHOR THIN DOUBLE 
B D DIA. H J 

COUNTERBORE THREAD 
CAP NUT ANCHOR STIFF NUT A c F E G SIZE 

D.H.S. 386IE D.H.S. B 69 I E ·585 ·-495 ·75 ·968 ·055 ·096 ·Z75 ·275 ·05 't4'ssF 
·600 ·SOS ·065 ·zss ·285 ·06 

D.H.S. 386IG D.H.S. 8 6 9 I G -6.55 ·595 ·85 1·068 ·055 ·096 
·3'50 ·.535 ·05 5MssF ·650 ·605 •065 ·340 ·.545 ·06 

C J DIA. E G J DIA. E 

PACKING PLATE FOR STANDARD PACKING PLATE FOR OHS 869 
DOUBLE ANCHOR STIFFNUT DOUBLE ANCHOR STIFFNUT 

ALCLAD- L. 72 FINISH- ANODIC ALCLAD - L. 7Z FINISH-ANODIC 

8 c DIA.D DIA. E 
·70 ·94 513{ ·096 D.H.S.877/BI* ---- ·375 4 BA. 

·70 ·94 7 I 3z'' ·096 

I· 0 1·22 5 116H ·096 

1·1 1·35 31 a'' ·128 

~ PACKING PLATE FOR 

c Er+-- - - STANDARD SINGLE 

, 

DATE 

RAD. ~NOTE *zS.W.G. (TO BE QUOTED AS ACTUAL) 

. . RAD. E ANCHOR STIFFNUT 
Ql&.G./ A ALCLAD- L.7Z FINISH- ANODIC t-----'----

NOTE: SEE. D.H.S. 430 FOR ANCHOR NUT PLATE 

DRAWING OFFICE 
DATA SHEET No 

~~--.ii?tr-. ~-----~---- -----

p A R T No. A B C DIA 0 RAD E RAD F DIA G F~~f~Tt--------

D.H.S. 878/BI* ·47 ·35 ·25 513 i_ ·187 ·12 ·096 4BA COMPILED 

D.H.S. 878ICI* ·47 ·35 ·30 713£ ·187 ·12 ·096 2 BA T. EVANS 

D.H.S.878IEI* ·62 ·50 -~8 5116" ·25 ·12 ·096 lf.{asF TRACED 

H. NEWBERRY 

APPROVED 

D.H.S. STIFFNUTS AND PACKING PLATES T. ~. N 

If If 

~-----_ ___..._.___ __ ------~----- ------ ------- -



ISSUE MOD. 
HO· NO. 

COMPILED BY. 
L.SPENCER. 

TRACED BY. 
E.G. 

GROUND BAR PINS AS LISTED ON DATA SHEET N°· 1/7 & ARE TO BE USED IN 
All CASES IN PlACE OF TAPER PINS. 
TYPICAL EXAMPLES SHOWING IHEIR USAGE ARE ILLUSTRATED BELOW. 
IN THE CASE OF FIG. 1 THE LENGTH, AND PART N°· OF THE PIN ARE 
OBTAINABLE DIRECT Fr?OM THE TABLES ON DATA SHEET N°· I/ 7 & 
AGAI'NST THE TUBE o; DIAMETER. 

WITH DESIGNS OF THE TYPE SHOWN IN FIG. '2 \T IS NECESSARY TO ADD: TWICE THE 
RIVETTING ALLOWANCE ''A'' TO THE OVERALL DIM. "B'; TO OBTAIN THE LENGTH 
OF THE PIN TO THE NEAREST ·05". THE PART No. OF THE PIN IS THEN 
OBTAINED FROM THE TABLES AGAINST THE LENGTH OF THE PIN. 
UNDER NO CIRCUM5TANCE MU5T HOLES FORTHE5f PINS BE COUNTERSUNK. 

FIGURE 1. 

REAM S/16" DIA FOR: 

PIN S/16 "DIA.- 2·45" LONG ENDS TO 
BE LIGHTLY RIVETTE D OVER. 

LIGHT DRIVE FIT OH PIN. 
TYPICAL ASSEMBLY OF PINS THROUGH FRACTiONAL SIIED TUBES WlTH 
INTERNAL SOCKETS. 

F\GUR£ 'C. 
.- --~ 

··x .. 

TYPICAL ASSEMBLY OF PINS THROUGH CII?C(JLAR,AND RECTANGULAR 
EXTERNAL SLEEVES. TO OBTAIN LENGTH OF PIN ADD> .. , x THE LEHGTH TO FORM 
HEAD" (DIM. A). TO OVERALL DIMEHS\ON "B .. TO NEAREST· 05 "· 

RIVETT\NG ALLOWANCES. 

DIA.OF S/32" 3/r6'' V4 .. 5/J6" PIN 

DIM."A" ·075
11 ·075'' ·I" ·I" 

Gk'OUND STEEL PINS. 

3/e 
,, 

·I'' 

DRAWING OFFlCE 
DATA SHEET Ho· 



ENDS "L' + ·: Q2 D. H. S. 94 -·0 

>I CHAMFERED I"' ' SHEET N~ 1 N~ OF SHTS 1 '!03 X 45~ .. 

~~=:=fo" ! ~oooz5 ij -

IDENTIFICATION:- ENDS TO BE COLOURED BRIGHT BLUE 

3!3i' DIA. 1/s" DIA. 51gz DIA. 3!16DIA. 1/4''DIA. 5/16' DIA. 3/s"DIA. 
PART N~ SUIT PART N9 SUIT PART N~ SUIJ PART N9 SUIT PART N9 SUIT PART N~ SUIT PART N9 SUIT 

"o" "C' 1~BE "D" "L" 1~BE ''o" "L' TUB 
"D" "L" TUBE "o" "C' ~~BE "D" ~'L" TUBE '' D" "L'' T~BE 0 DIA 0 DIA 0/DIA 0/0IA 0 DIA OfOIA 0 DIA 

3 40 1/4' 
3 45 
3 50 
3 55 3/s'' 4 55 3/s" 
3 60 4 60 
3 65 112.'' 4 65 1/z'' 5 65 1/2." 
3 70 4 70 5 70 
3 75 4 75 5 75 
3 80 5/a" 4 80 SJa" 5 80 5/a" 
3 85 4 85 5 85 
3 90 3/4" 4 90 :3/4" 5 90 3/4'' 6 90 3/4' --4 95 5 95 6 95 8 95 3/4!' 

4 100 5 lOO 6 lOO 8 reo -· 4 lOS 7/8" 5 lOS 7/s" 6 105 7/a" 8 105 
4 110 5 110 6 110 8 110 7/e' 
4 liS I" 5 115 I" 6 liS I" 8 115 

5 120 6 12.0 8 12.0 I" 
........._ 5 125 1'1'1,' 6 125 life" 8 125 .. 

5 130 6 130 8 130 " 
··~· 5 135 6 135 8 135 l'la" 

s 140 1'14 6 140 IY'4' 8 140 
6 145 8 145 11/4" 
6 150 8 ISO 
6 155 13/8' 8 155 
6 160 8 160 )3/e" 
f:, 165 J'/z" 8 165 

8 170 11/2.'' 10 170 1'12." 
6 175 10 175 
8 ISO IQ 180 
8 185 fS/s'' 10 185 15/8 

....... 8 190 10 190 
8 195 13/4'' 10 1 195 13/4' 
8 200 10 200 
8 205 10 205 

FOR INSPECTION & WORKSHOP USE ONLY. 8 2.10 17/s" 10 210 J7/e· 
8 215 10 215 

END NOT TO BE QUOTED ON DRAWING. 8 220 2.' 10 Z20 2" 

EN OS SPREAD +'! 03 APPROX. FOR J/32", 
8 225 10 225 -
8 230 10 230 

Jjs': 5/32 AND 3/16 DJA. PINS. a Z35 2 118' 10 235 2. 1/8' 
8 240 10 240 

2.V? + ~~05 APPR OX FOR lf4" 51J6
11 

AND 3/s"DJA. PINS. 8 245 2'~' 10 245 2.114 12. 245 
. ) 8 250 10 250 12. 250 

I' .....____,_ 1r 8 255 10 255 12 255 
~ 8 260 2.3/8 10 260 2.3/8' 12. 260 23/8 "--.../ 

8 265 10 265 12. 265 
8 270 2.'12." 10 270 2.'/z" 12. 270 2 1h" 

~~ 
8 275 10 275 12. 275 
8 280 10 280 12. 280 
8 285 25/8' 10 285 2.5,-8' 12. 285 2.5/8' 
8 290 10 290 12 290 

. f11 If'- -- n·-lt\ 
8 295 2_3~" 10 295 2.3/4' 12. 295 23/4' 
8 300 10 300 12. 300 

10 305 12 305 

~--~=',_)'--IV 10 310 2.7/8' 12. 310 27/s' 
ro 315 12 315 
10 320 3" 12. 32.0 3" 
10 325• 12. 325 ~.-~ . 10 330 12 330 ISSUE t::~ DATE 10 335 3 1/a" 12 :335 3 1/8' N.9 
10 340 12. 340 

10 S.630. 10 345 3 1/4' 12. 345 3'14' 
10 350 12. 350 

11 5.649 GROUND STEEL PINS MAY BE CALLED UP FOR THE DIAMETERS LISTED ABOVE 
AND FOR ANY LENGTH UP TO THE MAXIMUM STATED FOR EACH DIA. 
EX A M P L E :- A STEEL PIN 5 /16' D I A. x I ~'9 5 L 0 N G \V J L L BE :-

D.H.S. 94. I 10 ~ 195 
COMPILED THE BASIC FlGURES"o"INDICATING THE NUMBER FIGURES"[' INDICATING THE LENGTH 
L. 5PEHtEA.. D.H.S.NUMBER OF V32 NOS IN THE DIAMETER. IN 1/100 THS OF AN INCH 
TRACED THE DE HAVILLAND AIRCRAFT COMPANY LlMITED, HATFIELD, HERTS 

DOLTON DRAWINCtCo. 
FINISH MATERIAL SPEC. DESCRIPTION 2G J\10 • 1951 

DRAWING OFFICE AP 1~1\0VED 
OILED H.T.S. 

S. 96 GROUND STEEL PINS DATA SHEET N9 Y7B V.f ~ r:...~-·---· GROUND BAR u-.~-
\I 





r '411Et . Ut . ;; 1 

THE DE HAVILLAND AIRCRAFT COMPANY LTD .. HATFI-ELD, HERfs: ---1 

"e'' "C' ~ u..: : 
~I· .. 1 PART N~ MATERIAL SPEC: ~~ I 

"AE~ i:=ro· 
- FLAT HEAD 

A.S.469 COPPER 4 

DIAMETER "D" 1/, 11 :sy" 11 " ~, 31. ,, 1/." ,,, 
1'16 32 18 732 1'16 •t32 t4 

DEPTH "B" ·016 ·023 ·031 ·039 ·047 ·055 ·063 
DIAMETER ·125 ·188 ·250 ·313 ·375 ·438 ·500 

A.S. 155 AL MIN UM L.36 - J "B" "L" 
~ ~~ ~r 

V I 

''A" v - ' =:=J." D" 
_._~.X L 
"R':/ SNAP HEAD 

A.S. 455 MILD STEEL 8.5. 110 9 2 
A.S. 457 MON EL METAL D.T. D. 204 2 

- 4 A.S. 459 COPPER 
A.S.2.227 ALUMINIUM ALLOY L.57 2 

DE PT H '' B" · 04 · 0 6 · 0 8 · 0 9 · 11 • 13 · 15 · 17 · I 9 ·21 ·23 
DIAMETER "A'' ·11 ·16 -·22 ·27 ·33 ·38 ·44 ·49 ·55 
APP.RAD.OFH~"R" ·06 ·09 ·12 ·15 ·18 ·21 ·24 ·26 ·29· 

3 
/ . ./. 

"B" _I~ "L" ~~ A.S.2228 ALUMINIUM ALLOY L. 57 

I GENERAL NOTE 
"!\. -=zL=: [==:ro• SEE OVERLEAF FOR DIM "L'; PART NO..S 
~ AND METHOD OF CALLING UP. 

. - MUSHROOM HEAb 

, ... ~-----v 

DEPTH "B" ·025 ·038 ·050 ·063 ·075 ·088 ·100 ·125 ·150 
D I A M ET E R "A'' · 14 · 21 · 2 8 · 3 5 · 4 2 · 4 9 · 56 · 7 0 · 8 4 
APP. RAD. OF H~"~' ·11 ·17 ·22 ·27 ·33 ·39 ·44 ·55 ·66 

L.36 4 
· B.S. 1109 2 

D.T. D. 204 3 
- 4 

L.57 3 

'DIAMETER "D'' 
D-EPTH "8" ·023 ·035 ·047 e-:059 ·070 ·082 ·094 ·117 ·141 

· DLAMETER "A" ·11 ·16 ·22. ·27 ·33 ·38 ·44 ·55 ·66 

-ISS.UE 120• "•"! W=' _ ·_-===t'D" A.S. 465 MONEL METAL· D.T.D.204 3 
NQ DATE ,.. A.S.2230 ALUMINIUM ALLOY L.57 3 f' 

4 J"RN. '53 " '' ~· 
jliJ- R. 120' c's'K HEAD iG 

~-----~~----~DEPTH ~' B" ·018 ·027 ·036 ·045 ·054 ·063 ·072 ·090 ·108 
~-----~~----~DIAMETER "A'' ·125 · 188 ·2 50 ·:51:5 · 375 ·438 · 500 ·625 · 750 

COMPILED DEPTH ''B" :g~J :s;t8 :8!a : ,8 :g_tt : ~g :8~~ :68~ :IT THESE HEAD ~~ 
"A" ·131 ·1~3 ·256 ·318 ·381 ·443 ·506 ·633 ·760 DIMENSIONSARr; 

S~t.NC.~R DIAMETER ·119 ·IEJI ·244 ·306 ·369 ·431 ·494 ·617 ·740 APPLICABLEONLY 
TRACED MAX. RAD. "R" ·02 ·02 ·02 ·02 ·04 ·04 ·04 ·06 ·06 TO A.S.I63 AND 
D~t.~o~~~;~~eo. THICKNESS "T" ·006 ·006 ·006 ·008 ·008 ·01·2 ·012 ·012 ·015 A.S.2230. 



.·~--·~-
----

·rH E t)E HAVILLAND AIRCRAFT COMPANY LTD., HATFI ELD, HERTS -
SU FFJX CODES FOR LENGTH & DIAMETER 

TABLE 1 TABLE 2 
D I A'~o" Yl" ~" VI"~" Yl" 11-j" ~,~~~51( 1)3" 3;f' 16 32 8 32 16 '/ 2 ~ 2 16 2 8 DIA:o y " ¥.5" ~ " 5) '' 3;1 " f, " I~ " 5;1 " 3;f' 16 2 8 32 16 32 4 16 8 

lUNGTH PAF\T NUMBERS ( LENGlH PAf\ T NUMBERS 
1/a" 202 1/g" 202 FOR A.S. 2227 

. 3/16 203 303 403 V!6 203 303 403 ONLY7 
1/4'' 204 30.4 40~ 504 604 V4" 204 304 404 504 ~ 

V 

5116 205 305 405 5,05 605 705 805 $16 205 305 405 505 605 705 
3fs" 206 306 406 506 606 706 806 906 1006 3/8" 206 306 406 506 606 706 806 
7fr6 207 307 407 507 607 107 007 907 1007 1107 1207 fl6 207 307 407 507 607 707 807 
Vi' 208 308 408 508 608 708 808 908 IOOB 1108 1208 Vz" 208 308 408 508 60S 708 808 1008 
9/16 209 309 409 509 609 709 809 909 1009 1119 IZO~ 9/16 209 309 409 509 609 709 809 1009 1209 
s;s" 210 310 410 510 610 710 810 910 1010 1110 1210 5/al/ 210 310 410 510 610 710 810 1010 1210 
11/16 211 311 41r 511 611 711 811 911 lOll Ill I 1211 11116 211 311 411 51 I 611 tll 811 1011 1211 
3/4' 212 312 412 512 612 712 812 912 1012 1112 1212 3/4" 212 312 412 512 612 712 812 1012 1212 
13!16 213 313 413 513 613 713 813 913 1013 1113 1213 ll!l6 213 313 413 513 613 713 813 1013 1213 
718" 214 314 414 514 614 ll4 814 914 1011 1114 1214 7/a" 214 314 414 514 614 714 814 1014 1214 
15;16 215 315 415 515 615 715 815 915 1015 1115 1215 15;16 215 315 415 515 615 715 815 1015 1215 

I " 216 316 416 516 616 716 816 916 1016 1116 1216 I" 216 316 416 516 616 716 816 1016 1216 
J Vs" 318 418 518 618 718 818 918 1018 1118 1218 I Vs'' 318 418 518 618 718 518 1018 1218 ,y-'-~ 

11/4" 320 420 520 620 720 820 920 1020 1120 1220 llf4' 320 420 520 620 720 820 1020 1220 ~:( ,_ . ','-._.../ . 
IY8" 322 422 522 622 722 822 922 102Z 1122 1222 J¥8 322 422 522 622 722 822 1022 1222 
1V2" :524 4Z4 524 624 724 824 924 1024 1124 1224 I '12" 324 424 524 624 724 824 1024 1224 
)3/4" 428 728 828 928 102 1128 1228 J3f4' 728 828 1028 1228 
2" 832 932 1032 1132 1232 2" 832 1032 1232 

TABLE 3 TABLE 4 .tif4A. 

DIA:'o'' ~ , 3) " 1;: ,, s; " 3!1 " 11 '' 11 " 51 " 3f" 16 :52 8 32 16 32 4 16 8 DIA~D' ~, ¥ , 'I" ~ ,, 3; " ¥: " 1;:" 51! /1 3f1, 16 :52 8 32 16 32 4 16 8 
I: LENGTH PAf\T NUMBERS (LE~GlH PAF\T NUMBERS 

Vs'' 202 Ifs" 202 NUMBERS OUTSrDE 
3116' 203 303 31t6 203 303 403 HEAVY LINE ARE fOR ' 
1/(' 204 304 404 1/4' 204 304 404 504 A5.459.&A5.469 ONL~ ;, 

51!6' 205 305 405 505 5/16 205 305 405 505 605 . 
3/8" 206 306 406 506 606 3/s" 206 306 406 506 606 706 806 
7116 207 307 407 507 607 707 1!16' 207 307 407 507 607 707 807 
1/2" 2.08 308 408- 508 608· 708 808 lit' 208 308 408 508 608 708 808 ~ 
9116 209 309 409 50.9 609 709 809 9/16 209 309 409 509 609 709 809 \.._,.,., 

5/8" 210 310 410 510 610 710 810 1010 5/a" 210 310 410 510 61"0 710 810 I 

11;16 211 31 I 411 5 fl 611 71 I 811 lOll IV16 211 311 411 511 611 711 811 
~ • :5/4' 212 312 412 512 612 712 812 1012 1212 :5/4' 212 312 412 512 612 712 812 

IYJ6 213 313 413 513 613 713 813 1013 1213 IY16 213 313 413 513 613 713 813 ' 7/s" 214 314 414 514 614 714 814 1014 1214 7/a'l 214 314 414 514 614 714 814 
IY16 2!5 315 415 515 615 715 815 1015 1215 15,16' 215 315 415 515 615 715 815 

: 1'1 216 316 416 516 616 716 816 1016 1216 I" 216 316 416 516 616 716 816 
Ilia'' 1~18 418 518 618 718 818 1018 1218 I Vs" 318 418 518 618 718 818 
I 1/4' 320 420 520 620 720 820 1020 1220 I 1;4 320 420 520 620 720 820 ISSUE DATE 
J 3)a" 322 422 522 622 822 1022 1222 I VB" 322 422 522 622 722 822 

N~ 722 
4 1RM.'53 I 1/z'' 324 424 524 624 724 824 1024 1224 jl/i' .324 424 524 624 724 824 

... )3/4'' FOR A.S. 462, 2228. 728 828 1028 1228 J3/4'' 728 828 
2" 2229 & 2230 ONLY.~ 832 1032 1232 2 832 

MET H 0 D OF CALL I N G U P. FOR STRENGTH VALUES SEE DATA SHT N~ 111/41. 
........ -·,HE LAST 2 FIGURES OF THE PART N~ FOR CUT &. DIMPLED COUNTERSINKS(L.A.RIVETS)SEE 1/40 
... DENOTE THE LENGTH OF THE RIVET IN 1;16 COUNTERSINKS FOR MILLED FINISH SEE D.H.S.526 . THE REMAINING FIGURE OR FIGURES COMPILED ~ DENOTE THE DIAMETER IN 1!32" LENGTH PROUD OF PLATE REQUIRED TO FOF\M HEAD. ;; 
l 

DIAMETER 1/16 3/32 Ifs" 5!52 J/16 7/32 1/4' 5/J6 3/8' 1.;'\.:; ~INDICATES SNAP HEAD RIVET 
ALUMINIUM ALLOY L 57. R 0 U N D HEAD · 09 · 12 ·I 6 ·19 · 23 · 2 7 · 31 · 3 9 · 4 7 TF\ACED 
3~6,

1

DIA. X 578"LONG (ie. 6732 x 10;16, C'S'K H EA D · 0 3 · 0 5 · 0 p · 0 8 · 0 9 · 11 · 13 · 16 ·19 DoL. ToN DRAWtNC. to. 
2 . 4 . /JJI?. 

RIVETS -PART NUMBER CODES APP~~p \!EO 
i ~ V--. 

---1 
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I 

DRAWN 

L. SPENCER 

TRACED 
DOLTON DRWG Co. 

19 - 2 - 1955 

APPROVED 

THE DE HAVILLAND AIRCRAFT COMPANY LTD.,HATFIELD, HERTS. 
PART rH MATERIAL SPECIFICATION COUNTERSUNK PART N9 MATERIAL SPECIFICATION 
1------+-------+-------il HEAD INFORMATION REGARDING 3/32 DIA. lOO" c's'K 

·:oos FOR '1a" TO 31t6" ALUM ALLOY RIVET AV AI LAB LE ON STANDARDS SECT 
1---:--::----+--:-:----:-:-:---:-:-:--:-:-:-:-:---+-------il :·o10 FOR 1/4" TO 3/a"~-----,_____,· --+-r----------.----------i 

A.G.S. ALUMINIUM I 'A' A.G.S. ALUMINIUM 
2 0 4 5 A L L 0 y L. 6 9 I I 2 0 ° . I 'B' 2 0 I 4 6/ A L L 0 y ~ 

1--A-. G-. S-.---1----M-1 L,.-D---t--D .-T-. D-.--H ~ I A. G. S. M I L D
1 

D. T. D. 

L. 69 

2 0 4 0 S T E EL 7 2 0 r~·· - -~.-tl 2 0 4,1 STEEL 7 2 0 
F=D=IA= •• =D=, ::;:=;::3/=:s'2::::;:::::1/=s=, ::;:::=5/3=;2:::;:::::::3/="16=, :;:::=1/.=4,=T=s"=l6~, ;=3=Ys=,=ll nTf ~ DIA.'D' - 'Is'' 5/3z' 3/16' '14' 5/16' :Ys'' 

DIA. 'A' !'156 :•210 :·2so !'344 :'406 !'531 !'625 I Ill 'L, DIA.'A' - :'210 :·2so !'344 !'406 '!531 !'620 

DEPTH'B' !'031 :'039 ~·os2 :'065 :·o7s !'091 !'104 ltii DEPTH'B' - !'030 !'032 :·oso !'OS I !'068 '.'081 
;==;:~----'-

Ds~i~L N? 4o N? 3o N9 20 N? 11 v4· L~"b1ERL~v.E.R l-JLl Dlli~L - N9 3o N9 20 N9 11 v.;· LE.!J.ER LEV,ER 

LENGTH THICKNESS 3;3 z" 'Is" 513 2" 3!16" 
'l' TOBE ~~~~~~~-~~~~~~~~~~~~~.7~~~~~~~~~~.~~~ 

RIVETED SNAP PIN SNAP PIN C'S'K PIN SNAP PIN C'S'K PIN SNAP PIN C'SK PIN 
Ifs" . Up TO :·064, ~3~0 .I.4 -f--"!3~0.:r:4--l---t---f-4-'-'0~4~....!.4~0 ..!....4 ~4~0....!.4-f-4'-"0:.....!4-f-5:::..:0~4~...::!..5~0 ..!....4~5~0...!...4-+-'5::....:0::.....4~..,...-;:;-;...-+...,.-;:;-r-t'"""Li':-;:-t---zr.~ 
5!3i' .. 6 0 5 6 0 5 6 0 5 6 0 5 
~~~:: !'Q64 TO !'IZ 5 ~3~0 6~_,3~0~6-+----+---+-4-'-'0::....:6~...!...4-=..0 .:::...6 -+--=-4...::0-=-6-+-4:....::0:.....!4-+-5:::..:0~6=-+-=-5-=-0 .:::...6 -+---=5...::0-=.6-+-'5::....:0::.....4'-+--:-c

6 0
:-::
7
:-+-;-

6 
-:::-O =-

7 
-+-::6~0-=-7 -t-:6;-;;0:....:S--1· 

511 6" •: IS S TO :·2 S ~3..!....1 ~0 +-=3~1-=-0 -+----+---+-4..!....!....:1 0"--+....!.4..!....1 ~0 -f--!.4....!.1-=.0-+-4,_,0'-"8'-+-=-5 !....:1 0"--+...::!..5...!...1 .:::...0 -!--"5....!.1 ~0-+-'5::....::0::....::8'--l-~,.-+-;-;-..,..-+.....,...,......--i-;;-;;~ 
I hz" 61 I 6 I I 6 I I 6 09 

• 
31a" :·25 To ~·312 1----+---+---+---+---+---+---lf---t-S::<....!....:I 2=-+....::CS...!...I-=-2 -~--"5:...!.1...=.2-+-'S=-I:......:O'--~-..,.......,...--r-;-;-.,...---r--;;-;--:;-i--;;-;....,....-l 

13f3z" 613 613 613 611 
7116" :·31ZTo·:375 514 514 514 512 

1Sf3z" 615 615 615 613 
17hz" :·375 To'-'437 
19hz" '.'437To'-'50 

617 617 617 615 
619 619 619 617 

LENGTH THICKNESS 1;4"· 5;16" 3;8" 'l' TO BE r-~~~~~.~---r~-.--_,~,~.~~-+---~--~~.~.~~~ 
. RIVETED SNAP PIN C'SK PIN SNAP PIN CSK PIN SNAP PIN CSK PIN 

7hz" :'064To:'l25 807 807 807 807 
9!3z" ~125To:'l88 809 809 809 807 1009 1009 1009 

113z" :'188To~zs 811 811 811 809 1011 1011 1011 
1.~13Z" ~25 TO ·:3 12 8 I 3 8 I 3 8 I 3 8 11 I 0 I 3 I 0 13 I 0 I 3 
1:,hz" ~312To:'375 815 815 815 813 1015 1015 1015 
17hz" :375To:'437 817 817 817 815 1017 1017 1017 
19hz" ~437To:·so 819 819 819 817 1019 10191019 
z hz" :·so TO !'562 8 21 8 2 I 8 2 I 8 19 I 0 2 I I 0 21 I 0 2 I 
Z3f3z" ~562To':625 823 823 823 821 1023 1023 1023 
Z!ii'!Jz" ~625ro:'687 825 825 825 823 1025 1025 1025 
27hz" !'687To~75 1027 1027 1027 
29f3z" •:75 To:'812 1029 1029 1029 
31f3z" '-'812 TO ~875 
33f3z" ~875To :·937 

MANDREL 

'D' 

METHOD OF CALLING UP 
THE LAST TWO FIGURES OF THE CODE N9 DENOTE THE 
LENGTH IN Ihz", THE REMAINING FIGURE OR FIGURES 
DE N 0 TE S T H E D I A M E T E R I N I /3 z" 
E.G. A COUNTERSUNK HEAD CHOBERT RIVET DIA. 

3Ji6'x9f3z"LONG IN l.69 IS A.G.S. 2046/609 
A SEALING PIN FOR THE ABOVE RIVET IN 
D.T.D. 423 IS A.G.S. 2047/607 

"CHOBERT" RIVETS 

1009 
1009 12 11 
I 0 11 1213 
1013 1215 
10 I 5 12 17 
1017 12 19 
1019 1221 
1021 12 2 3 
1023 12 2 5 
1025 227 
1027 1229 

12 31 
12 33 
12 3 5 

I " la 

s;" 
32 

~ 

3; 11 

16 

1;.;' 

12 11 
1213 
12 IS 
12 17 
1219 
12 21 
12 2 3 
12 25 
1227 
12 29 
12 31 
12 33 
1235 

:· 088 
+:'o 
-·:ooos 

'-'107 
fl-~b 
-·0005 

:'I 06 
F0005 -:·o 
:· 13 2 
+~0 
-:·ooos 

!'131 
t:·ooos 
-:·o 

!'184 
t!'o 
-!'OOI 

12 11 
1213 
12 I 5 
12 17 
12 19 
12 2 I 
12 2 3 
12 2 5 
12 2 7 
12 2 9 
12 31 
12 3 3 
12 3 5 

12 11 
12 11 
12 13 
12 I 5 
12 I 7 
1219 
12 21 
12 2 3 
12 2 5 
12 2 7 
122 9 
12 3 I 
12 3 3 

r 
·-- J 

SEALING PINS 

!'22 
!'28 
'.'34 
!'41 
!'24 
!'30 
:'36 
!'43-
!'49" 
!'ss 
!'28 
!'34 
!'41 
!'47 
:·53 

404 
406 
408 
410 
504 
5 06 
508 
510 
512 
514 
605 
607 
609 
611 
613 

SPEC. 

D. T. D. 
4 2 3 
D.T. D. 
720 

!'62 12 I 5 
'.'68 12 17 
!'75 12 19 
!'81 12 21 '!59 615 

:· 66 617 
!'72 619 

f-~-1---:~-i I 3 I " ': 2 50 f-~:· 8::-;7--t-;...1 ~2 2:;...;3~ 
I 8 + :•o :· 9 3 I 2 2 5 

~'34 807 _:•ool 1'-'0 12 2 7 
!'41 809 1!'06 1229 
~'4 7 811 
:·53 813 
·:s 9 815 

1!'1 2 I 2 3 I j 
1'-'18 1233 i 
1':2s 1235 

'.' 66 817 

DRAWING OFFICE 
DATA SHEET NQ ~~ 

--~~r.\11~----~--------------------------------------------------~--------------------------~.~ 
-· 

. :. ::l 



THE DE HAVILLAND AlRCRA~T COMPANY LT.D, HATFIELO, HERTS. 

p - L +·OIS PART N~ MATER1AL SPEC~ FINIS~ I 

F :oJ~~ A.G.S. zoso· · MON EL D.T.D. 10 CADMIUM I 
I 

-.----
.(~ +• 

SHANK DIA. 0 7/64" . 1/8" s; 32" 3/lb" ::J: " - ~ DIA.OF HEAD H ·192 . 236 · zo~ ·!ZO 
"' DOMEDj(' ~·olRAo. f DEPTH OF HEAD p ·OZO ·O'lS ·028 ·o4·o 

EDGE E ·ooe ·010 • 010 ·OIS HEAD · E "!·g'. OR ILL. 5 I I E NC?3'3 N~30 N~20 NC? Jl I 

LENGTK 
THICKNESS TO CODE ~UMBERS LENGTH 

THICKNE~c; TO CODE NUMBE.RS 8E RIVETED BE. RIVETED 

L BREAK BREAK 7/64. 'le" 5/3l 3/'' L. 8REAK BREAK 164. 1/8' Sj; ,, o/i" HEAD STEM 16 HEAD STEM 32 J& 

' 13 ·OS - 41.?> ·35 ·25 .• 2. 3 435 
• 19 ··09 • 07 319 ·36 ·23 ·20 636 
• 1~ •09 i • 07. 4.19 ·37 ·25 ·2'3 537 
. 19 . 08 . os 519 ·3~ ·'2.5 '2 3 6~S 
• 2. I · I I ·09 321 ·40 ·30 ·c8 440 
·24 . 14 • 12 4-24~ •40 ·29 •26 540. 
. '24 . '4 ·I 0 

A S24 . · 4S • 34- . 3 l 54S 
·24 • I 2 •09 62.4 . so . 3b ·34 650 
·29 '19 . 17 429 ·.6s • 51 •49 6&5 
·30 . 20 · I b 530 •75 • 61 ·59 675 ,\1 

r"--i 
·30 • 17 • IS 6~0 

I 

·~ 
- L +·OIS PART NC? MATERIAL SPEC~ FINISH 
~ 

-·oos 1('-

a oo 
A.G.S. 2051 MONE.L O.T.O.IO CADMIUM oo 

r~ ""'~~ 
+• ~ -

SHANK DIA. 0 7/64'' f/8'' 5/32." "3/ lb 11 

:l: rJ--- r 
OIA.OF HEAD H • 192. ·236 ·26'3 ·320 

ll0°C·s·~~ ·~oz RAo. f DEPTH OF HEAD P ·028 ·03~ . 039 ·045 
EDGE E •006 ·008 ·008 •010 HEAD E. !·g' 
ORIL.L SI!.E. . NC?3'3 N~ 30 N~20 N~ 11 

LE~GT~ 
THICKNESS To CO.DE NUMBERS LENGTH 

THIC~NESS TO CODE NUMBERS BE RIVETED BE. RIVETED, 

L BREAK BREAK 'l64 'la" 5/3i 3j" L. BREAK BREAK 7A ,, vs 5/3z 3J ,, 
HEAD STEM lb - HEAO STEM b4 I~ 

~ 13 •OB - 413 · 36s·· . 28 •26 435 -. I -•19 • I I •OS 3l9 ·36 ·~o . f3 636 . '9 • J 2 ' • 0 . 419 . • 37 ·28 ·26 537 
r-:~ 

' 19 . ' ' ·OB 5·1·9 . 39 ·tB ·26 639 
• 2J • 13 • I I 32.1 ·40 . 33 0 31 440 

~ 
\ 

·24 • 17 • IS 424 ·40 • 32 ·'29 540 
•24 • 17 . '3 524 "45 '37 I 34 545 i 

·l4 . '5 • 12 624 ·50 ·39 '~7 E>SO \ 

~~_?g ·22 ·20 4'29 •65 ·54 ·52 E>bS 
"•30 ·23 • '~ S30 ·15 •_64 ·62. b1S 

1/ / · ~ 0 • 2 0 · IS 6 3 0 · . 

V NOTE: 'THE MAXIMUM THICKNESS TO BE RIVETED, SHOWN FOR USE Wn .. 
C'S'K. HE.AD RIVETS,APPLIES WHERE THE PLATES HAVE BEEN c's'K. 
BY MACHINING AND NOT DIMPLING. THE. MAX,MUM iH.lCKNESS 
OF. PLA1ES WHICH CAN BE USED WITH c·s·K. HEAD RlVETS WHERE ISSUE 

DATE DIMPL\NG lS USED 1 IS EQUAL TO THAT OF THE. DOMED HEAD. N~ 

METHOD OF CALLING UP. N.B. NOT TO BE USED IN I J'tJL't,56 

~- ENGINE AIR INTAKES. 
A 1/8''01A. DOMED HEAD 

I/ 

POP RIVET · 29 LONG WILL BE 
A .G.S. '2050 

I 
42t3 

I 
BH * I BASI~/ART 

I 

IDIA. 8<-[PNGTH I 
BREAK HEAD DRAWN . 
MA~DREL 

iRACEO 
~ * BREAK HEAD MANDREL PREFER RED. l. B:. 

DRAWI~G OFFICE 1/JO B I 'POP' RIVETS (MONEL) 
A PPRO'J E.C. 
-r.~. DATA SHEET N~ 

' (/ V. 



---------·-·~---.. ·---ROUND HEAD WOOOSCRE"WS. ' ' CSK. HEAD WOODSCR~wa 

L..E:NC.TH. 

BRASS ~ A.G.S. 252 BRASS. A.G.S. 250 
MILO STEEL A.G.S. 253 MILO STE:E:L. A.GS. 251 

STAINLESS STE:EL-. A. G.S. 894 STAINLE:'SS STEE:L-. A.G.S. 893 

~~~~ ~2 N?4 N~6 N~8 ~10 N~12W14 ~~~~ N~2 Nc:'3 N~4 N~6 N~B N~IO N9f2 N914 
d :094 ·108 

/1 

•JG;;4 ~·13(0 d ~'oe 

y X 

z 
a.A.HO:..£ N"- 36 ~ 30 N! e~ NI? 14 N! 4- B F' IDIA-HOLE NC? 3G N~ 35 Ni' 30 NCl 24 N2 I+ N! 4 B F. ~~~~ DRIL.L. DRILL DRILL DRILL O~ILL DRILL DRil-L ~~~+~L DRILL OAIL.L. ORILL ORIL.L DRILL. DRILL DRILL ORII.L. 

~...ENGTH PART NUMBERS. lf-ENCTH PART NUMBERS. , .. 
I 18 35 52 ~ I lA- 18 35 52 

3'' 2 19 36 53 70 ;:/8 2 2A 19 3G 53 70 
~,~ .. ~--~~--+---~--~---+--~~~~,.~. ~---+--~~----4----+-----~~--+---~--~ 

Y2 3 20 37 54 71 88 Ya 3 3A 20 37 54- 71 88 105 
~ ~ Ye 4 - 21 38 55 72 89 106 ~a 4 21 38 55 72 89 lOG 

47 
3~ 5 ~ 7"r 22 39 5G 73 90 107 ~ 5 za 39 56 73 so 107 

~a G 23 40 57 74 9t 108 'le G 23 +O 57 74 91 108 

I'' 7 24 4f 58 75 92 109 , .. 7 24 41 58 75 92 109 

25 42 59 76 93 110 
I" 
I~ 8 25 42 59 93 110 

26 43 GO 77 94 Ill 
, .. 

l.i'z 9 2G 43 60 77 94 Ill 

C7 44 (OJ 78 95 112 3'' 
I~ JO 27 Gl 78 95 112 

c" 28 +5 GC 79 9G 113 2'' 11 28 45 62 79 96 113 

46 63 80 97 114 29 46 63 80 97 114 

2 1" 
12 47 G4· 81 9B 115 I'' 2/2 13 30 47 64 81 98 liS 

3" 3• 2~ 48 65 82 99 116 2~ 14 31 48. GS 82 99 IIG ISSUE OATE~--4---~--~--~~-~---~--+---~--~~--~--~~--~---+----~--~--~--~~~ 
N2 ' 3" : 49 G6 83 lOO 117 3'

1 

IS 32 49 b6 83 I tOO 117 

COMPIL..EO BY. 

8.P. WILSON. 

TRACED BY 

a9e "7 84 101 liS 3~ so 67 84 101 118 

4' 

METHOD OF" 

CALLING UP 

ON DRAWING. 

GB 85 102 119 4 G8 85 102 119 

. ®:G.S. 'WOOOSCREW 
252 N~f, X, .. RD. HP 

+I BRASS. 

NUMBERS E'NCLOSED WITHIN HEAVY 

BORDERS APPLY ONLY TO BRASS 

SCREWS. A.G.S. 250. 

1 ... 

CSK HOLES rOA WOOOSCRE:\.1 IN 
DETAIL rlTTINGS SHOULO BE QUOTED 
THUS:- DRILL N°· 2'4 ANO CS!,.( AT 90° 
TO ·"272 ~OR N2 G C1S~. WOOOSCRE'-'1. 

m:z~ WOODS CREWS. DRAWINCt OFFICE t/ If 
DA-TA SHEET Wo. • -
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48 

.ISSUE 
NQ DATE 

2 '26·~0·49 

3 MAP.CH '55 

THE DE HAVILLAND· AIRCRAFT COMPANY LIMITED, HATFIELD, HERTS. 
PRESSED END CLIPS HOSE CLIPS 

C B+!b3 
~ 14 ~ 

I 

.(~· ~ D= 13J64' DIA. C= 1·0 ~ -·f' 

A.G.S. 
605. I "" . I ffi A.S. 486. 20 S.t'/.G. M.S. S.84. ...L 

m 
I .3<), A.S.II62. 20 S.W.G. ALCLA_D o.tD. 610. l =--::-~__.__--.-:-_ ... 11 r~l-~~ . 

.. f . ~1 - ~:·T A.S.IIS7. 20 S.~J.G. M.S. S.84. -- + 
·13 I "~' j_D A.S.II63. 20 S1~.G. ALCLAO D.T.D. 610. r !J ~, 

~ r"t"" D = llf64" DIA. C = 1~25 - - - ~ - . --,--

M~~K B 9 10 11 12 13 14 15 16 18 20 22 23 24 26 28 30 32 X , i 
A DIA.l~OO 1~13 (251:381~501:631~751~88~~00i252~502:752~Ba3{l)3~253~503-75.(oo -- ---t- - -=r-

AS486 PAI\T N~ SUITABLE FOR PIPES f)/D. 

B 
AS:1162 !'69 ~75 ~81 :88 ~941:00 1·"06 1~13 1~19 1~31 1·'43 1·'56 1~631.'69 (81 1~94~"06 2~19 A.G.S. 605 MAX. 

DIM. 
X 

~.1157 00 1/z" 5/a" ·437 
~J 163 ··75 '!al ~88 ~941:00 1!'06 1:13 1~19 I~ 1:'38 (so 1~3 1~91?5 (88~~00~~~3~~25 o OVER 5Ja' 7Ja" ·5 

B " I A OVER 7/a 1 3/a' ·5 
~ 1 ~ ±·03 ~ j·

3 
* A.S.-487. 20 S.WG. M.S. S.84. 1 ovER u8• 1 1/z' ·5 mwl ... ·,Ql4 A.S.490. 20 s ... W.G. ALCLA,,D UT.D.610. 1 X OVER I" I ~· ·~ 

J I 'l.<. 2 OVER I I"'' 2" 5 

1 , · ___ D = -764_DIA. C =_1·0 __ .,, . 
3 OVER 2' 2 l/4" ·5 

) - - I i 1 A.S.II.58 20 S.\~. G. M. s. s. 84, 4 OVER 2 314' :5 1/z' • 5 

·OS , 1 ~ D A-5.1161. 20 ~W.G. ALCLAD D.T.D. 610. ~ g~~~ ~ ~~ ~- 118
" •

5 

~~~~~-+~-~~~~~D~=~·~~64~D~I~A-~C~=~IT~~5~~~ ----====-======-==~==~===~~--
M~~K 8 9 10 11 12 13 14 15 16 18 20 22 24 26 28 30 32 -+1 A~ ~ . A.G.S. 

A DJ A. ,!bo ~~~3 ~·:25 1:3a ~~50 1:'63 ~~75 ~~88 ioo~~25 iso 2'15 3~ :f-25 3~50 3-75 (OO _ ~- I ~-·-----it~"eJ~6 o 6. 
~487 " ". 11 .._, • " " " (.,0 • " • ~~'Jo " • • • 11 
AS.490 1·38 1·50 1·63 l·t5 1·88 2·00 2·13 2·25 2·.JU2~3 2-88 3·13 3·.;x;~ 3-63 3~88 4·13 4-38 

B AS.IIS8 • " '<.. " 1~ " f-t. " ·~Cl\ • " !#'J~ ":n " " "·~ " ASj 161 1·50 1·63 1-15 f·88 2~ 2·131'·25 2·38 2·JV 2·75 3:00 ~·25 3·5u 3·75 400 4·2J 4·50 1 

~ t E B ± ~03 )r I A.S. 488 .. 20 s.w G. M.S. S.84. ~~ :))~ 
l=r-= ~ A.S.439. 20 S.W.G. ALCLAD D.T.D.610. ~~~~ 

I I • .. D::: I3/64"PIA. c = 1~0 ~ D~A.~-*--
----- r-- f-- -- '

34 AS.il5 20 S.W.G MS- S -- PAI\T TO SUIT 
B PART TO SUIT 

NQ PIPE0/0. :o~ :{L~ / ·3<2t. · 9· · · · · '
84

· NQ PIPE 010. A 
t !!~~ fl.. ' I ./' • ~~ A.S.II60. 20 S.W.G. ALCLAD D.tD. 610. 
-~ - I ·o:; k"T o = l7f64'DIA. C=J~zs A s;16 ~28 ~~ 

B 3/8 !'za ~4·6 
M~~K 8 9 10 11 12 13 14 15 16 18 20 22 24 26 28 30 32 c 11

1
6 :-28 :46 

A D 1 A. r:oo 1:13 1~2s (38 1~so (63 (75 1~88 z!'oo 2~25 2:so 2":rs 300 3~25 3~50 :hs too D Yi' ~zs !'46 

~·~ 1~56 1:68 1~81 1~93 z:n.r: 2~18 2~1 t43 t~L tal 3~nJ; 3~31 3~u 3~81 4'hu"31 4~5~ E 
9
/ 16 ~28 :46 

B I'UA89 .vu ~·~ 'V1-' "J\1 rvu-r. Ju F Sfe" ~28 ~46 

A B 

!'zs !'46 

~28 ~46 

~28 ~46 -

~2S ~46 

~~1 '1.~~ 1:'63 1~15 r~ee too tl3 2:Zs Z.38 i'5o 2~ 2~88 3~13 318 3~63 J:'aa 4~13 +'38 f4~63 NOTE 
P"-J.IIg\1 :-A.G.S. 605 CLIP IS TO BE USED, BUT 

*.NOT[:- FOR SIZES FROM !'50 DIA. TO l!'o DIA. USE nH.S.64 CLIPS. A.G.S.606. MAY BE USED UP ro J"JF NECESSARY. 

ALTERNATIVE END VIEW WHEN TWO SPRING CLIPS 
FIXING HOLES ARE PROVIDED. ~ 

A ~ --r 

~~ F~: -~ll ~ .. -JrrN 
=roY4= 

A.s. 2294/1 lf4"- ~41 ~25 ~23 ~16 ~25 ~14 - ~ ~0!5 
A.S. 2294/2 3/s" ~53 ~25 ~33 ~19 ~34 ~17 - 3!32' ~015 
A.S. 2294/3 lfz" ~69 ~31 ~47 ~31 ~50 ~20 - ¥3-i ~018 
A.S.2294/4 5/8" ~78 ~31 ~59 ~34 '!56 ~27 - 3f.li ~018 

A.S. 229 4/5 3/4" 1~06 ~38 ~70 ~31 ':63 ~34 - Ifs· ~020 
AS. 2294/6 I" 1~19 '!38 ~95 ~69 ~94 ~41 - lfa• ~030 

A.S. 2294/8 
A.S. 2294/9 lilt 1~84 !'44 1!'34 ~81 1~19 ~55 - Ifs" :o36 

A.S. 2294/10 
A.S. 2294/ 11 
AS. 2294/12 
AS. 2294/13 

F 

--

PART N~ roo~~.IP A B C Q E F N P ~~~~~~ 
A.S.2295/ I 
A5. 2295/2 
A..S.2295/3 
A.S. 2295/4 
A.s. 2295 I 5 
AS. 2295/6 
A.S. 2295/7 
AS. 2295/8 
AS.2295/9 

AS. 2295/11 

-1/4" ~66 ~25 ~20 - ~5 ~59 ~131~ ~015 
:Ya· ~78 :zs ~28 - 1!34 ~66 ~13 3,12 ~015 
Vz" 1~06 ~31 ;44 - ~44 ~94 ~22 Ifs" ~018 
5!8" 1:22 ~31 ~53 - ~44 ':97 ~28 Ifs" ~o1a 

I" 1~59 ~31 "-75 - ~56 n 3 ~38 Ifs• :-022 
11~" 2~06 ~38 ~94 - ~63 1~38 ~47 91~· ~025 

I 1/4" 2:38 !'44 ~97 - ~75 1!'91 ·~59 9164 ~030 

Wl' 2~81 ~so 1~20 ·312 ~~4 tl9 ~'41 ~i ~036 

2 H 2~ I ~50 I ~70 ~50 1~50 2:'38 ~59 5/52 ~ 040 

1--'--~1----t FOR D. H. STANDARD:- SADDLE CLIPS SEE D.H.S. 28 & 29 -____...;---~~ 
FOR D. H. STANDARD:- "p" CLIPS SEE D.H.S. 86. -~ 

r-----D-~RA.__W_N ~FOR D. H. STANDARD :- TUBULAR CLIPS SEE D.H.S. 31. .. ~ 

D.L..BYGRAVE FOR A.S. STANDARD:- "p" CLIPS SEE SHEET 1/12 B. 
TRACED FOR DUN LOP RUBBER BONDED CLIPS SEE SHEET 1/12 B. 

DOLJON DRAWING CO. 
14- 2 - 1950 
APPROVED 

' 
I Cll PS I DRAW IN G 0 F F I C E 

DATA SHEET N2 1/12 A 
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THE DE HAVILLAND AIRCRAFT COMPANY LTD., HATFIELD, HERTS. 
A .5. 318 0. I p . c Lf P. A L u M I N I u M L. 16 A.S. 3181. I p' CLIP. ALCLAD D.T.D. 610. 
RUBBER COVERED. HELSYN GRADE 'K' 
RESISTANT TO PARAFFIN, PETROL & OIL. 
'!25 RAD. ~~~!05 (MIN.) 

~~ ~ ~-,..•· /BEND RAD.2T. 
_L~~- c - ---.-

El- F-==:-===3r7 -- ., ~l41:-~~--~:\ B 
I I 11 1 :'\:-; 
I I 11 \J{ '\\ 

i .. 11 -w 
~.:~-r-~ L oR1u N ~-24 FOR 4 ~~~ ::,. - SYMBOL· s: 
~~ DRILL 3/16DIA.FOR 2 B.A.BOLT- SYMBOL'C: 

'~25 RAD. _, 1 ~!05 (MIN.) 

.L ~~ cL" }E~o RAo.2r. 
,-r--~~ I 

D1 _, --~~ ~ B 

--+- L ~~~- ~~ 
I ~~. 

~.-~~~--~~ DRILL N~24 FOR 4~LT-SYMBOL'B: 
DRILL '3/16 DIA.FOR 2 B.A.BOLT-SYMBOL'C: 

MARK DIA. OFFSET MAT~ MARK DIA. OFFSET MAT~ 
N~ A B C D E S.W.G N~ A B c D S.W.G 

I~ 06 2 2 

':06 22 
6 3/e" !'43 ~'38 '! 1~ ~'06 l2 
7 7116" !'46 !'38 '! 19 

- 22. 
9 9/,6" ~·ss ~so '!25 - 2.2 9 9/J6" !'56 '·25 - 22 

- 22 
- 22 11 :'63 '.'25 - 22 
- 20 12. 3/4" !'67 ~25 - 20 

13 l3!,6' ~'73 '!50 ~ 25 - 20 13 
14 11a" !'75 ':so . '! 25 - 20 14 7Js" '!73 ':25 - 20 
1s 151J6' '·'79 '!so '!25 - 20 IS 

- 20 16 I" '!79 ':25 - 20 
- 2.0 ra 11/8' ~ 85 
- 20 20 '!25 - 20 

24 11/z." 
2.8 

32 2" '!25 - 18 

METHOD OF CALLING UP:-. 
A CLIP 112'' INSIDE DIA. DRILLED FOR A 2 B.A. BOLT ·wiLL BE:-

1 
BA!i~· --;~~~-, I I MARK NUMB~R FOR DIA., I IIDENTIFIC~TION SYMBOL I 

. NUMBER. _ OF CLIP REQUIRED. FOR SIZE OF DRILL HOLE. 

CLIPS OF 1/2" INSIDE DIA. AND OVER CAN BE DRILLED OUT TO SUIT 1/411 B.S.F. 
BOLTS (DRILL LETTER 'F') IN WHICH CASE. CLIPS WILL BE CALLED UP WITH. SUFFIX 'E: 

'DUNLOP' RUBBER BONDED CLIP. PART NUMBERS NOM~L A . 8 c D E F ! ,.I:_ D . STANDARD PARAFF. RESIS. PIPE DIA DIA. RAD. S.W.G. 
_cj -~ )ta"RAD. ·· E DAS.ISI/03 oAs.rss 03 3/16" ':389 '!25 ·:os '~os 20 '!OG 
- · (m~ _ ----r- DAS.151/04 DAS.I85 04 1/4" ':452 ~25 '!OS ':09 20 '!06 
.j~ 31S"RA~.j ~· B DAS.ISI/05 DAS.I85/05 5/16" '!554 ~.25 '!OS '! 12 20 "·08 

0~ ---- ---- F t • ~-~ A DAS.ISI/06 DAS.I85 06 3/e" '!617 •!zs '~os '! 12 20 '!os 
~...... I ~"-~ OAS.ISI/07 DAS.I85/07 1/16'' ':679 '~25 '!OS ~·12 20 '!oa 

r---~--t} - ~~~~~«./ ~ DAS.ISI/OB DAS.I85/08 1/2" '~742 '!25 '! 05 ~'12 2.0 '!08 
•SSU E - r------r----- ~..., _,. DAS.15lf09 DAS.I85 109 9fl6" '!878 '!30 •: 10 '!IS 18 '!IQ 
' N ~ 0 ATE -----r----- ~ t---:-.:...:__:---+__;.:._:_· ~'--+-'-;:-:--::--t-;;-=--t-:;-----t~--t--i~--t-:-~~--t 

j. '~5 ~ MAT~:- ALCLAD L.JS. DAS.I51/IO DAS.ISS/10 ~4~:, ':941 '~30 '~10 :; 1
1
5
5 

18 '~!00 2 F"fs. 5o . {STANDARD:- NATURAL. DAS.ISI/12 DAS.\85/12 f!066 ~30 '!IQ 18 , 
FINISH.- PARAfF.RESIS:-ANODISED RED. DAS.ISI/14 DAS.ISS/14 7/8' (!'191 '!30 '!10 ~'15 l8 ~10 

t----+----t . · DAS.ISI/16 DAS.IBS/16 I" 1~316 ·~30 ·: 10 '.' 15 18 . '! 10 
METHOD OF CALLING UP:- oAs 151/18 oAs.laS/Is 1'18" 1'!441 '!30 ':to ~ 1s 18 '!to 

t----+----t 
(ADD THE WORD"-DUNLOP''AS BELOW DAS.ISI/2.0 DAS. \85/20 11/4" 1':566 '~30 '·'10 '! 15 l8 '!10 

~o~RA~W-H~--t TO AVOID CONFUSING n~S ~~H.S) ~~~~-~-~~~~-~~-~~ 
._o_.L_. s ___ YG __ R_Av_E~ E. G. ~~~lco.sr. 7/16'' DUN LOp'' C Ll P. 
TRACED 

io,~L..:o~ ~"";~_sgo. NOTE:~ A.S.3180 SHOULD BE USED IN PREFERENCE, JF ALUM. IS SUFFICIENfLY STIFF. 

APPfX)VED . Hp" f.LI PS 'DRAWING OFFICE 1112 B 
I 1f«_:;,f~~ - DATA SHEET N~ 

--1 _.------------------------------------~------~~----------~ ' 



THE DE HAVILLAND AIRCRAFT COMPANY LTD. HATFIELD, HERTS. 
STANDARD ENGINEERING BALL BEARINGS SPECIAL AJRCRAFT E NGI N EERI NG BALL BEARINGS 

TYPE OF BORE O/oJA. WIDTH RAD. 
MAX.LOAD 

WEIGHT B5.S. MANUFACTURERS CODE N~ LIMITS LIMITS ABUTMENT DIA. TYPE OF BORE 0/0JA WIDTH RAD. MAX.LOAD 
WEIGHT ANUFACTURERS CODE N~ LIMITS LIMITS ABUTMENT DIA '[)" FULLY OF OF FULLY OF OF BEARING ·~, "o'' "W" "R'' (LBS.) "A" "o" "w I"!'N 2" "R" (LBS) ).K.F. IHOFFHANj R & M SHAFT !HoUSING ---~~-~~ . FACTOR EO SYMBOL S. K.F. HOFFHAN R.& M. SHAFT HOUSING SHAFT HOUSING BEARING FACTO RED SHAFT HOUSING 

c{....JV) SM/M f9M/M GMJM ·5"'/M )~~Sd ·02. 13.300 U.I05 NLJ.S· ::;~8 :~l~~ ·314 ·625 . "w" u. ~Ill~ Mli "YM 11 l Mli Mf. (LBS) 001 ~I I '31436 ·66674 ,, I " 'WI" f;il§ ~~' 8 M 22. ·62.5 7 M ·5 M /,9 00 60Z. '31386 ~86594 ·4375 ·75 .. ~ ~~-· 2 a:.JUJ 
GM/M 19"'/M GM/M ·5"~/M :~~gr :~:~~ "R"~n THIS BEARING IS MADE TO SPEiCIALLY FINE LIMITS AND SHOULD t-<t(t 1,130 ·02. 13.301 U.l06 NLJ.6 ·375 ·625 uj iO "( 

~ x~w V) -...J 
BE USED WHEN TWO WAY T~RUST IS EXERTED ON. BEARING. -"--------· ~ r-~ .. : • UJII)U) 8 1114/M 22M/M ?M/M ·SN/M 1,900 ·03 13,303 U.I08 NLJ.8 ]I~~ ·86<57 ·4375 ·75 1/)Q. 

~... R. z •8658 LU~ - u I OM/M 30M/M 9M/M I M/M 3,750 BAL.OIO ·;3~1 rl'.l~l:le ll.~] 
.....~z M~ ~ ~1 Mfl il I ·31436 ·86674 , I " 20° "D" ·~ 2 a: ·08 1.200 U.IIO NLJ.IO -~2~ ·GO 1·0 caz 8 M 2.2 M8·5 7 M . 1,350 ·031 132465 N.ll56 C.B.8. ·31386 ·86594 ·3,7"'5 ·75 

wrt ~lif~· 
~ ~ 
:J 121114/M 3lM/M I OM/M (M/M 4,050 ·09 8AL.OI2 1.201 U.ll2. NLJ.IZ ·4718 11:~~~ ·67 1·062.5 ::::>~ THIS BEARING HAS A SPHEF ICAL INNER RACE TO PERMIT ::E •4713 o-<t Yz." 15;16" J;e" '13{ BAL 112 NLJ. !tz ·4995 1·312.7 "o" --~- 'A" 

o.J A LARGE DEGREE Of SELF- ALIGNMENT. .. t-=: 4t 4,850 ·10 R.L4. ULS.S ·68 1·125 <t 
~ •4990 1•312.0 

SJi,' 191r6' 7116
11 

1;32." BAL.51e NLJ.s~ •6245 1·562.7 ~31tLU 3;8' 718" 112.'' r 7/3£ ?o3 3,000 ·031 ~22661 11 F.%A ·3745 ·87SZ ·53 I ·75 

~·R· 
...J 6,300 ·16 R.L.S. ULS.7 ·83 1·5 c. • ·3740 ·6745 L&J V) ·6240 1·5620 

I 
oOc<l) 

V) L&J 3J4' rv8'' 9;1611 1;16 11 
S,600 ·30 BAL.3/4 R.L.6. ULS.8 NLJ.314 •7495 1·8752. 1·625 

ocx:-..u THIS TYPE OF BEARING IS ~ED IN THE S. B. A. C. CONTROL ~w + _]vi ~ ·7488 1·8745 1·0 cXUJV)t-

~ 'le" 2." 9116
11 

vl6" BAL.71s NLJ. 718 ·8745 2·0000 
--- 1-

\.!)_J::x:< PULLEYS AND SHOULD BE U ED IN SPECIAL PULLEYS OF ~:r 10,000 ·30 R.L.7. ULS.9 1·12.5 1·75 Q,(.jt-.J 0 ·8738 1·9~93 L&JZ-a.. a: u I" z.l;4' s;a'' '116" 12,500 ·46 SAL I R.L.8. ULS.IO NLJ.I ·9985 2·25 r·z.s Z·O ~v;3t A SIMILA NATURE -r ul-- . t-Z •.9988 2·2.493 
I.U 

1'4'' z.%." I Yl6
11 

.1/16" BAL1Y4 NLJ.I~ 1·2495 2:75 ~~UJ 1;{ 1 'la'' 51a" j7/16" '~o4 014581 11 11: ·4995 1·12.52. ·68 1·9375 

·w1 lTtE~-
...J z- 15,500 ·73 R.L.IO. ULS.I2 1·2.486 2·7493 1·5 2·375 

o 0 oV> 
9,000 ·095 DCF. l ·4990 1-1245 10 <.:> 

I !lz" JY.( 3J4" 3132
11 

BALI 11 :J - 19,000 1·18 R.L.Il. ULS.I3 NLJ.IYz 1·4994 3·2:497 1·875 2·875 oa:-w THIS TYPE OF BEARING IS USED IN THE S.B.A.C. CONTROL .J 1·4986 3•2.486 a:wV)t-0 l3/4" 3314 13;16, 3j3z'' 22,500 1·62. BALl% R.L.I4. ULS.I4 NLJ.134 1·7494 ~:~:ij~ 2.·125 '3•375 ~.J::x:<( PULLEYS AND SHOULD BE L SED IN SPECIAL PULLEYS OF 0 1·7486 a..Ult-.J 
2" 4" 13Jr6" 3!32." 26,000 BALl NLJ.2 1·9.994 3·9997 w==>-a.. A SIMILAR NATURE 1·88 R.L.I6. ULS.I5 1·9986 3·9968 2·375 3·625 ~g:.: ~A'-l \.!) 

<t...JCI) 4"/M 16M/M S"''M ·5MfM 900 ·Oil R.4. 104 LJ.4 •1569 :ngj •281 ·5 

RAJ 

:z ·1564 "w" ~ 
C(...JuJ 

6M/M 19MfM 6M/M ·SMfM 1,340 ·018 R. 5/6 106 ·Z3.5b :"t~: ·625 t-.:tc:t LJ.6 ·375 H < xXw ·2351 
uJ 8MfM zzMfM 7MfM ·SM/M 1,460 ·027 R. 7/s 108 L.J.8 •31+4 ·8667' ·4375 CO WCI)CI) 

·3139 ·6659 ·75 ~--·~~ ~ (J)LIJ 1;4' 3/4" 7;3{ ':oz 1,2.2.0 ·016 BREY4 EE.2 S.l KLNJ.Y4 ·2495 ::;~gj ·40 ·6'25 

+r-4+~ 0 UJQ. •2490 a: ->- 3;8" 'la" '13i' ':oz 1,680:' ·025 BRE.% EE.3 5.3 KLNJ.3~ j!45 ·8752 ·53 ·75 FOR SHAFT OR HOUSING ABUTMENT LU ~t- 74 ·8745 
....J ~~ l;z" l~e" 1;4" '!oz 2.,400 ·031 BRE.Y2 EE.4 KLNJ.Yz. ·4995 1•12.52 t-b "r:)' l·" r-~ 8JI-~ ~ ._o 5.5 ·499 J·IZ45 ·68 --+- A CORNER RA~~IUS 1(64' ljaz" 11r6" 3132 
z 3;4' Isle" 5116

11 

BRE.3/4 ·7495 -~~ 11 J. ~04 ·SMfM IMIM 1·5""/M 2M/M :I: a: '!o4 4,800 ·094 EE.6 5.8 KLNJ.% 1·6Z5Z 1·0 1·4375 
.vit ON BEARING! R" f'tND AND V) ~a: ·7488 1·6245 

'..., RI~~~~R" 02. '~03 
LU 

_<( 
I" 2" 3fa" '!o4 6,900 ·188 BRE.I EE.9 S.IO KLNJ.I •9995 1?·0000 1·25 1·75 ABUTMENT Fl LET ·3M/M ·6M/M I M/tot I M/M > .Jz ·9988 1·9997 

_L__~~L}R .. ~01 ~03 !'o3 ':os ~'os 

I uR"' 1-+l RADIUS "F I" (!'or) (02) (~'04) (~04) 0 I '14' 23/4
11 1YI6

11 111G 11 
10,800 ·66 BRL.I~ RLS.IO LS.I2 LJ.I~ 1·2495 2.·7500 1·5 2·375 

I ~ 
0 1·2488 2·7493 
a: ._U) 

I Yz" 3'14' 3;4'' 3!32.' 13,300 ·99 BRL.I~ RLS.IZ LS.I3 LJ.I~ 1·4.934 3·2497 1·875 2.·875 ~ :rUJ 1·4986 13·2468 -a. ~a: r%~' 3¥4' 13;16" 3132
11 

15,800 1·46 BRL.I% RLS.I4 LS.I4 U.l% 1·74.94 3·74.97 Z·l25 3·375 LU ::::iw 1·7486 3•7486 w 
V) 2." 4" 13;16" 3f32'' 18,200 1·54 BRL.l RL5.16 LS.I5 LJ.2. 1·9994 3·99.97 Z·375 3·625 c 1·9986 3·9988 

THE ABOVE RANGE OF BALL BEARINGS ARE FOR GENERAL USE AND SHOULD 
NOTE. (l) METHOD OF CALLING UP. 

OBVIATE REFERENCES TO PROPRIETARY CATALOGUES. (SEE NOTE 1.) WHERE A BEARING IS IN B.S.S. RAI' GE, THE B.S.S. REFERENCE ONLY MUST BE GIVEN ON 
qRAWING, EXCLUDING ALL REF EFJENCE TO PROPRIETARY PART NUMBERS. 
THIS AUTOMATICALLY ENSURES t NUMBER OF ALTERNATIVE SUPPLIES. @ 

.. BRE BALL STANDARD AIRCRAFT ENGINEERING BALL BEARINGS E.G. A DEEP GROOVE, SINGLE RO , NARROW TYPE BEARING, WITH 3/a BORE:- 3/a" BEARING. 

TYPE OF BORE OfoiA. WIDTH RAD. ~AX.LOAD WEIGHT MANUFACTURERS CODE N~ LIMITS LIMITS ABUTMENT DIA. "W2.." IN CASES WHERE THERE IS NO ~.5.5. EQUIVALENT, THE S.K.F. PART NUMBER ONLY IS TO FULLY OF OF I! BEARING "A''- "D" "w 1" iw 2" "R" FACTO RED (LBS) S.K.F. HOFFMAN R.& M. SHAFT HOUSING SHAFT HOUSING BE CALLED UP WITH HOFFMAN J NO R.& M. ALTERNATIVES WHERE APPLICABLE. 
11116

11 
I !/z" 9/32." 1/4" ·~o 15 ~LBS) TTS.8~2. CA.1 1~6 1·0620 1•5002 ~~~--r E.G. A DOUBLE ROW SELF-ALIGN ING BEARING WITH AN 8 M/M BORE:- @BALL BEARING L&J 7050 ·054 T.l7 1·0613 1·4~95 1·1875 1·375 ALTERNATIVES 

CO 
15116" 13/4" 9f3Z" 1/4" ~015 8,100 ·065 TTS.IO~ CA.15/f6 ::51lr l:~~~g 1·4375 1·625 I •(2) HOFF~AN !,!.108. ':J T.21 "oL " 11 THE LOADS GIVEN ARE MAXIf\1 UM PERMISSABLE RADIAL LOADS. R.&M. NLJ.8. ._Cl) 1-f- -- A r91i6" z" 9/Jz" '14" ·:ols 9,900 ·078 TTS.Il~ T.25 CA.19tl6 1·5619 2.·0 1·6875 1·875 FOR MAXIMUM PERM ISSABLE • HRUST LOA OS SEE S. K. F. CATALOGUE. UJL&.J 1·5611 1·9993 

/\ ::::>- 1'3116' 2!-'4" 9/32." Y4" ':ors 11,100 ·085 ns.r4Yz T.29 CA.I 1~6 1•811.9 2·25 1·9375 2.·125 a er: 1·8111 2.·2493 

~ ~R" (3) THRUST RACES AND SPECIAL BEARINGS ARE TO BE OBTAINED FROM CATALOGUES a:~ 211j6" Z51e" 9/Jz" !14" '!o1s TTS.I6Yz CA.2Yr6 2·061.9 1~:6250 2:1875 2·5 12,900 ·125 T.33 2.•0611 ·6243 u 0 OF MAKERS APPROVED BY TH ... DRAWING OFFICE. ISSUE t- z.511s" z.~a" 9/Jz." '14" '!ors ns.re!s_ CA.2.516 2·3119 2·8750 ~ -NQ DATE 14,100 ·150 T.37 2.•3111 l·8743 2.·4375 2.·75 
V) 'fra9a s;a" 114" I3JG4" ':oz. 2.,100 ·02.9 CBS.O cs.o CK.31J6 ·1893 :~~~~ ·282 ·5 .. W2" I w~~ •1888 ->-J.f-- ]-o CAULKING OF BALL RACE HOUSINGS. lf4" 3;4" s;,6" 1h2" '!OJ CK.~A ·2495 ·7502. 

·o[-·+·Cli\ 
0 oo 2. 2/-/·48. >ocr 2,700 ·02.9 CBS.2. CS. I ·2.490 ·7495 ·4 ·6Z5 

;I ~-~ 
Oa:-J 3/s'' 7;8' 5116 11 1/n" ~03 CK.~A •3745 ·8752 

LP \ 
I. PROCEDURE FOR CAULKING OF BALL RACE HOUSINGS IS ocr: 4.~ 3,000 ·033 CBS.3 CS.3 ·53 ·75 3. 0 Q.. ·374 ·8745 

a:UJL&J 1;2." lYe" 31a" '14 /1 !'o4 CK.~A •4995 1·12.52. GIVEN ON QH.S. 522 WHICH MUST BE CALLED UP AS:-5,100 ·047 CBS.4 cs.s ·68 ·9375 ~....Je ·4990 1·12.45 
a...~ V) S;g" 13/s" 13;32" 91J2" ~04 8,400 ·078 CBS~S CS.? CK.51a :~~1~ 1·3752. ·83 1·1875 

=tw~'R" ~9t~ 
EXAMPLE 0 BALL BEARING 1·3745 UJ:Z::x: CAULK TO D.H.S. 522. UJ-t- ADDITIONAL BEARINGS WITH WIDER INNER RACES ARE QV)_ 

AV AI LAB LE RANGE. (SEE CATALOGUE.) J THIS GIVES THE REQUIRED N9 OF CAULKS EVENLY SPACED ~ RT'R21N THIS 
....-:-••::::c:::::::::---~ AT APPROXIMATELY "·6 PITCH. '!1898 ·~7774 ~2.97 ·:2.70 ~2 X;" 2,100 ·02.5 CBA.O CA.O CD.31i6 ·1893 ·777G ·312. ·62.5 

-~R2 
'V)V) .32 ·1888 ·776~ ~~w lf4" ~9014 ~484 

1

~335 ·02 ·2.495 ]8b~ -i-17~\i~ 
2. THE HOUSING ABUTMENT IS GIVEN FOR EACH BALL RACE UJZt- 03 2,700 ·045 CBA.2. CA. I CD.Y4 ·2490 ·40 ·75 

Cl)~<( 5116" I '14" ':5575 ':375 '03 ·lOO CBA.~ CA.2 co.5/16 ·31ZO 1·2502 ·47 1·062.5 IN . THE TABLES ON THIS SHEET. ITS DEPTH SHOULD NOT 
~<...J ·02 4,200 ·3115 1·2495 BE LESS THAN '~os. . 5/16~ ';a" 51 a" 5/16" ~ ~~ CD.o/,6A ·3120 ·8752. "o" , -+- "A" COMPILED 
owa.. 3,600 ·041 I.I3Z49B N.3112 ·3115 ·8745 ·47 ·75 ccmw 

s;l6" 7/a" '!szo 5116
11 \i ~, ·'039 CD.o/r6B ·3120 ·8752 m·j·~~ \ ~- WHERE A DEFINITE SIDE LOAD OCCURS OTHER METHODS ~0 64 6~ 3,600 1132499 N.3113 ·3115 ·6745 ·47 ·75 

OF FIXING MUST BE USED. L.SPENCER. wzv; J;a"· I 'l16" 15;32" .. · . 
co.3/a ·3745 1·4377 -'- I "W I'' ' "R'i 

.J- ~620 ·03 ·02 . 9,000 ·IS C8A.3 CA.3 ·3740 1·4370 ·53 1·25 
TRACED l!)Z:z: 

l;z" I' !/Is" ':62.0 '12." 11,100 ·24 CBA.4 co. 1/2. •49!)5 1·6877 ·68 
I ~/.., r· FOR INCIDENTAL SIDE LOADS UP TO lOO LBS. GARNET &Cg Z~t- •04 ·03 CA.S ·4990 1•6870 1•5 ·o6' CAULKING IS PERMISSIBLE. - .J- s;a" l's!r6' 13116 s;a" ·6245 1·9377 20- 3 -'47 V)<t~ ·04 ·03 15,000 ·37 CBA.S CA.7 co.518 ·6240 1·9370 ·83 1·6875 

AP(1'~<f~ED 

BALL DRAWING OFFICE 
1f13 ~ 

~ .BEARINGS DATA SHEET N.<? Q .. 
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ISSUE 
No. DATE 

.3 5.952 

THE DE HAVILLAND AIRCRAFT COMPANY Lro.HATFIELD. HERTS.· D.H.S. 575 
PREFERRED METHOD 

FITTING ~ITH BALL RACE RETAINED ~y A RING 

ON EACH SIDE. 

~lE ;1 

SHEET N! I f N! OF SHEETS.i 

FITTING WITH BALL RACE RETAINED BY AN 

ABUTMENT & ONE RETAINLNG RING 

I F I 

I I l '1+1 ~.~ I ~~028 RADIUS 

<Chn -:~ : ~ 
c:o'i,g ~0 IL Ut &/ 0 ~ E ~ r- ~0 2 8 RADIUS 

of~i 
-, + I 

·+·I +. I SEE MOTE l . 
lt 

C :;:go~ 

. ,_.- -la. & I o R I 
·Ol8RAOIUS S~E IOTE:S 

c ;:gh 
·I 

-•*;DJ .. ~~-: -~~ 
liGHT. AllOY RETAINING RING PRESSED INTO GROOVE USING SPECIAL TOOLS--------~ ~ 

* THICKNESS DlM ~'05 IS A RECOMMENDED MINIMUM WT HAY 8E VARIED TO SUIT THE MATERIAL BEING USED. 

HARK wffi B~LL BEARING MANUfACTlJRERS CODE 80RE FINAL &OR£ A&UT- RADIUS RETAINING RING WIDTH · WIDTH W& S RETAINING 

N~ ~.o OIA~ n DIA E . HENT GROOVE RING PAf\T ~ 

If)~ B.S. S.K.F.. HOFFMAN .R & M (JEFORE (STEEll Dl} R IWIDJH DlA. D ~~NO· 5oy1 !~· -z CADMIUM) liCHT AUDi t' B \. A' a M n. 1 a 

I I ~AL005 13300 U 105 NLJ 5 :J::: :1:1:. ·625 ·01 ·056 ·818' •266 ·251 A25X A25.XO 

Z I· ~AL006 13301 U 106 NLJ 6 :~::~ :;:;: ·625 ·01 ·056 ·&1.8 ·266 ·251 A25X A25XO 

5 

6 

1 

8 

9 

10 

11 

12 

ll 

14 

15 

16 

17 

18 

19 

.20 

21 

22 

2.3 

24 

25 

26 

27 

28 

29 

31 

3.2 

33 

34 

1 &AL008 13 30 3 V 108 NLJ 8 
·t.6H 
• 1665 

I &AL 010 1200 0 110 NLJ to· :::~n 

I aALOI2 1201· U 112 NlJ 12 ::n~~ 

I SAL 1/z 'RL 4 ULS 5 

I 6AL 51a Rl 5 ULS 1 

I &AL 3
/4 R l 6 · U LS 8 

· I ~l 7/a R L 7 U LS 9 

I &Al ! R l 8 U.LS ·I 0 

NLJ 7fa t·ooo• 
I •ttt~ 

NU I 2·U06 
l·14tt 

1•1117 
1•11 09 

·77 

1·0 

1•062:5 

1·3117 11 
l·ll10 • 25 

1: =~~: . I· 6 2 5 
1·0000 1·75 ,.,,., 

, .ot ·056 .933 ·306 .·291 ASSX. A55XO 

·.oz .056 Al6XO 

·02 ·056 1·328 • 3 9 0 · 3 9 2 Al7 X A37XO 

·03 • 056 1·380 ·3&1 ·378 A38X A38XO 

··OS 6 I· 630 ·Hl ·440 A39X A:59XO 

·OS ·056 I ·9-4'2 ·538 ·550 A40X MOXO 

·05 ·056 2·067 ·538 ·550 A20X A20XO 

·OS ·056 Z·H1 • 601. • 613 A47X . A47XJJ 

I &Al j 1/4 1\l .I 0 ULS 12 N LJ 11/4 r~: :~ ri! n. 2·315 ·OS ·056 2 • 837 ·.663 . • 675 A41.X A-41 XO 

1 BAL 2- RL 16 ULS 15 NLJ 2 r:::~t~ ~.:!::! 3·625 

, Bf\.L006 EL 6 106 u 6 : ~u TIJf ·625 

I &RL008 EL 8 108 LJ 8 :::zr :::n ·75 
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l MESS'RS. WALKER & SCHOFIELD LTD. RETAINING RINGS .6.f\E SUITABLE FOR USE WHERE INCIDENTAL SIDE LOADS UP TO lOO LBS. OCCUR • 

WHERE HEAVIER SIDE LOADS ARE INVOLVED. OTHER METMODS OF FIXING (~s.BALL RACE RETAINING PLATE) MUST BE USED. 

t-----'---~2. THE METHOD OF RETAINING TH.E BALL RACE BY A RING OH EACH SIDE MUST BE USED WHEREVER POSSIBLE. 

t--C_O_M_PI_lE_o __ -1~. "DIA.Eb.BEFORE CADMIUM PLATING'' APPLIES ONLY TO STEEL COMPONENTS WHERE CADMIUM PLATING IS SPECIFICALLY CALLED FOR. 

1.. SPE.NCt.R METHOD OF CALLING UP RETAINING RINGS 
t--------IDRA\\1\NG MUST SHOW TYPE OF HOUSING REQUIRED 1.1. DOU&LE GROOVE OR SINGLE GROOVE. 

TRACED EXAMPLE. WHEN USING BALL RACE PART N~ RA.L.l THE DP.AwtNCi ewtLL CALL UP .. IOREAND GROOVE TO D.H.S.575/21 DOUBLE GROOVE" OR 

t------~--- SINGLE GROOVE AS APPLICABLE. -

F. H. H. NOTE:- DRAWINGS WILL NOT QUOTE HOUSING OR GROOVE DIMENSIONS BUT TH~ PART NUMBER OF THE -sTANOAAD W &. S RETAINING RING 

MUST; BE CALLED UP ON THE SAME DRAWING AS THE 8ALL F\ACE. SEE ALSO D.H.S. 578 
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FITTING ~ITH BALL RACE RETAINED ~y A RING 

ON EACH SIDE. 
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liGHT. AllOY RETAINING RING PRESSED INTO GROOVE USING SPECIAL TOOLS-------~ AJ 

* THICKNESS DlH ro5 IS A RECOMMENDED MINIMUM MJT HAY &E VARIED TO SUIT THE MATERIAL BEING USED. 
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l MESS'RS. WALKER & .SCHOFIELD LTD. RETAINING RINGS Af\E SUITABLE FOR USE WHERE INCIDENTAL SIDE LOADS UP TO lOO LBS. OCCUR • 

WHERE HEAVIER SIDE LOADS ARE ltNOLVED. OTHER METMODS OF FIXING (&.5- &ALL RACE RETAINING PLATE) MUST BE USED • 

.,.._. __ ,____~2. THE METHOD OF RETAINING TH.E BALL RACE BY A RING ON EACH SIDE MUST BE USED WHEREVER POSSIBLE. 

1'-C_O_M_Pl_lE_o __ -13. ttOIA.Eb.BEFORE CADMIUM PLATING'' APPLIES ONLY TO STEEL COMPONENTS WHERE CADMIUM PLATING IS SPECIFICALLY CALLED FOR. 

1... SPt.NCtR METHOD OF CALLING UP RETAINING RINGS 
t--------lDt\A'NING MUST SHOW TYPE OF HOUSING REQUIRED Ll. DOU&LE GROOVE OR SINGLE GROOVE. 

TRACED EXAMPLE. WHEN USING BALL RACE PART N~ B.A.L.l THE DAAWtNG WILL CALL UP .. IOREAND GROOVE TO QH.S.575/21 DOUBLE GROOVE" OR 

t------~--- SINGLE GROOVE AS APPLICABLE. . -

ntH. NOTE:- DRAWINGS WILL NOT QUOTE HOUSING OR GROOVE DIMENSIONS BUT TH~ PART NUM&ER OF THE 'sTANDAJlD W &. S RETAINING RING 

MUSh BE CALLED UP ON THE SAME DRAWING AS THE BALL RACE. SEE ALSO D.H.S. 578 
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PREFERREO METHOD SHEET No. I NClOFSH~J 

FlTTlNG WlTH SELF-ALIGNING uOINT 

RETAIN EO BY A RING ON EACH SIDE 
FITTING· WITH SELF .. ALIGNING" .. <'. 

- )?J* 
JOlNT RETAIHe·o BY.AN ABUTMENT~ " 

ONE RING r F j ·~! !i 
B ftAOrUS ., ,-......., 

I -:·~ S, 
. ,.._ I 

~ + ~ A • I ~ 
t ' l 

~ ~ ! .. A 

i i'----.: ~ + 0 .~ I . ~ i ' 
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~xis RAD~ E~ &/ORE _.1 
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. LIGHT fiLLOY RETAINING RING PRESSED~! 
lHTO GROOVE USING SPECIAL TOOLS ..._~ 1 . .Ail 

* 'THICI< NESS DIM.'.'osiS THE RECOMM£NDEC MIN. 6Ui MAY SE VARI 1!0 TO 9UfT MAT'L. I!U!lHG USED; 
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NOTES. 
1. MESSRS WALKER g., SCHOFIELO LiD. RETA\NING RINGS ARE 5U,iABL..S FOR US& w.-..aRE 

\NCIDEHTAL. SlOE I....OA.OS UP TO IOolbs. OCCUR. WH&RE HIAVIER SlOt! L.OAD$ AR• 

tNVOLVEO,OTHER.MEiHODS OF ~t)(ING e.g.BAL.L. RACI! ReTAtNtNG F'lATE,MUST 

BE useo. 
-

2. WHEREVER POSSJ6L.E. SELF-ALtGHtNG JOINTS. MUST BE I<ETAINE.D eY A RING ON EACH SI OE .• 

.3~01A. !b SE FORE CAD. PI...ATING 'APPL.IfS OHLY TO STEEL <:.OMPON~NTS WHERE CAP. PL.AiiNw 'A 

SPECJFICAL..LY CAL.LGD FOR. 

METHOD OF CA:lllNG UP ot~AWING MUST s'rioWT'fPEoFsjA uOINT HoustHG REQUlR&O. 

EXAMPLE WHEN ustNG JOINT No.Cu 8 DRAWING WIL.L cAL-L. up'aorte AWD GRoove To oHs 57S/7 

DOUBl-E GROOVE'OR SINGL.e GROOVE AS APPI..lCA8LE 

DRAWINGS WlLL NOT QUOTE HOUSING OR GROOVE OIMENSION! BUT THE PAFfT Ho. OP THI! 

"SlAHDARD" W&S RETAINING RING MUST BE CAlLED UP WITH THE SEL.F·AliGN)NG JOINT. ~1. 

AL..:;:,g 1).\-t.S- S 7'8. 

SELF AL\GN\NG JOlNT RETA\NING RlNGS 
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HOFFMAN C F 2· LA 5f16 B.S.F. LEFT HAND V!6 Vz" OUT OF 
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ROD END BEARINGS -SELF ALIGNING JOINT. g~~_:~~H~~.f~;E 1/13 B 



ISSUE 

N~ 
DATE 

t MAR. '55 

2 JULY '56 

THE DE HAVILLANDAIRCRAFT COMPANY LTD.,HATFIELD. HERTS. 

~X 
V////// 

/ .' t!{,gqs ·j 
SCRAP VIEW 

'~0 
' o 1 k B ± ~·o o os -I . ~E,;:~;~P~ CHAMFER 45° 

TO Dl M~ 'X' ON 
BORE & OfDIA. VIEW .OF CHAMFER. 

DIM.'X' !'015 DIM.'X''!o2 DIM~X' '102 DIM'.X'!'o3 
LETTER N ° M 1 NAL D I A.' B • 1--D.,_,.I A----,-.'-0 :=------+-------=--D-:-1 A....,.: -D :=-----+---D::--:1-A-,--.' D~~ --1---:-D--=-1 A-:-. .-::-, 0...,...: _ __, 

t·"0005 BEFORE AFTER BEFORE AFTER BEFORE AFTER BEFORE AFTER 
CADMIUM CADMIUM CADMIUM CADMIUM CADMIUM CADMIUM CADMIUM CADMIUM 

DETAIL OF 

TYPICAL SUB·-

ASSEM BLY . 

c 3 I t'6 . 2 4 9 7 . 2 50 3 . 3 1 2 3 . 3 I 2 9 
r-----r-----r-·1_8_4_5-+-·~2~5~00~-·~2~50~6~r·~3~1~2~7-r-·~3~13~3-+-----+-----+----~----~· ~ ·----·===- ~ 

E 1/ 4
, ·3123 ·3129 ·H48 ·3754 

•247 ·3127 ·3133 ·3752 ·3758 

G 5;
1
'
6
' · 3748 ·3754 ·4373 · 4379 

•3095 ·3752 '3758 ·4377 ·4383 

j 3" ·4373 ·4379 •4998 ·5004 ·5623 '5629 
/8 '372 ·4377 ·4383 ·5002 ·5008 ·5627 '5633 

. 4998 • 5004 . 5623 
L 7116 ·4345 · 5002 ·5008 . 5627 

N 
1 " · 5623 · 5629 · 6249 
/2 ·497 . 5627 . 563'3 • 6254 

P 
11 ·6874 9/16 '5595 . 6879 

Q 5 " . 7499 
I 8 • 62 2 · 15 04 

S 3'' ·8749 
/4 ·747 . 8754 

. 5629 
• 5633 
. 6255 
. 6260 
. 6880 
. 6885 
. 7505 
. 75 I 0 
. 8755 
. 8760 

·6 2 4 9 
·6 2 54 
·687 4 
·6879 
·74 9 9 
. 7 50 4 
. 812 4 
·8 i 2 9 
·937 4 
·937 9 

u 7 " /S . 872 
I· 0 0 0 0 1 · 0 0 0 6 l·O 6 2 5 
1·0006 1·0012 {·0631 

·6 255 
. 6260 
·6880 
·6 885 
. 7 5 05 
·7 510 
. 813 0 
·813 5 
. 9380 
. 9385 

1·063 t 
1·0637 

·7499 ·7505 
·7504 ·7510 
·8124 ·BDO 
·8129 ·8!35 

·8749 ·8755 
. 8754 . 8760 

1·0000 1·0006 
1·0006 1·00!2 MATERIAL BRONZE 

!·1250 1·1256 
j ·1256 1•1262 SPECIF~ D T D. I 97 

1·1250 1·1256 1-1875 1·188{ 1·2500 1·2506 CADMIUM(BORE 
W j" ·997 1·1256 1·!262 i·l88i 1·1887 1·2506 1·25!2 FINISH MAYBEEXCEPTED) 

BORE- DIA.'B: IS THE NOMINAL lfDIA:-~003 ± :'0005 FOR BUSHES UP TO AND I.NCLUDING !" lfDIA. SIMILARLY FOR BUSHES GREATER THAN 
1

11 IJD UP TO AND INCLUDING 2"1/D. DIA:B'IS T~E,NOMINAL 1/D -~'005 ± !'0007. BUSHES ARE TO BE LINE REAMED ON 

01 ASSEMBLY TO PROVIDE A B.S. 164 BILATERAL X HOLE. THIS MUST BE QUOTED ON DRAWING. 
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. 5627 •5633 . 6254 ·6260 
·6249 ·6255 ·6874 ·6680 ·7499 ·7505 
·6254 ·6260 ·6879 ·6S85 ·7504 ·7510 
·6874 ·6880 ·7499 ··7505 ·8124 ·8130 
·6879 ·6885 ·7504 ·7510 ·8129 ~8!35 
·7499 ·7505 ·8124 ·8130 ·8749 ·8755 
·7504 ·7510 ·8129 ·8135 ·8754 ·8760 MATERIAL BRONZE 
·8749 ·8755 ·9374 ·9380 t·OOOO 1·0006 
·8754 ·8760 ·9379 ·9385 1·0006. 1·0012 SPECIF~ ·oTO. 197 

t·oooo l·ogo6 t·g"625 t·063t f·I250 1·1256 
1·0006 1·0 12 I· 631 1·0637 1·1256 1·!262 CADMIUM 

11 I 1250 1 1256 I 1875 I 1881 I 2500 t 2506 FINISH "'ORETOHAVE W i ±·0006 1:1256 1:{262 1:1881 1:1887 1:2506 1:25!2 ~OTREATMENT 
-----''---~BORE- DIA. 8. IS FINISHED SIZE TO PROVIDE A B.5.164 BILATERAL'X HOLE BUT MAY BE LIGHTLY REAM EO IF SHRINKAGE OCCURS ON ASSY. 
__ D_R_A_W_H __ --l 0/DIA. 'D: IS A LIGHT DRIVE'D'FIT IN AN'X'HOLE TO BE PROVIDED IN THE COMPONENT. 

T. EVANS. METHOD OF CALLING UP 
1 

11 

-=-:--:::-==-----! A PLAIN BUSH WITH /16 
TRACED D.H.S.4t9/2 I 

[
OHS. PART N9 & SUFFIX fOR I 

D.P. WALL THICKNESS IN 1/32': 

THICK WALLS AND 1/z BORE X !'312 LONG WILL BE:-

1 IOENTIFICAT~ON LETTER I I 
FOR BORE DIAMETER. 

APPROVED 

D.H.S. BUSHES-PLAIN & LINE REAMED 
' 

!'312 

I 
LENGTH L 

ACTUAL LENGTH IN INCHES 

DRAWING OFFICE 

DATA.SHEET N~ t/13C 
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SIZE OF [TYPE OF 
CHAIN CHAIN 

••• I:ML 

••• 
l'la"l 

1 u.ru••• 8 
A.H. THREAD. 

I an 
A I:: 1'-'" • .,._, .... 

[ii~;.­

L.H. THREAD.Iau "'"r 

~~-- .... 

I~"PITCH 

t? 
~·PITCH 

!"PITCH 
IN 

I I 

I I 
.291 

IA£1 

I 

l 

f 
r I 

~rCHIRrr::::.o.l:l~' A B C D E F G H J ~,~:r•:~~ 
•"n.. B.s. 1 17197 1:·ua ~090 1~19z 1~310 1~2-45[7280 1~190 ~210 ~360 IA.S.I68/t 
~~· a. s. z 1~25017155 ~1Ztl;267 F-420l;3zsl732Si·z:so 1·:szo ~490 IA.S.I68/i. 
[1/z" 8. S.4 1~3051~130 :u;o I;Z-40 1:3901:355 F390 [7230 1~330 .~490 IA.S.I68/4. 
i '/z" 8. S.6 1~3351~205[~175 F350I~570 '"" , .. , 1~300 I~44W650 IA.S.I68/•. 

· ~ NO SPLIT PIN WITH B.S.l CHAIN. 

~HAIN DIMENSIONS. 

"8" FOR ACROSS FLATS 8 C WT. 
PART No. ~HRW CHAIN +· 

No. t,11N. MAX. -·005 MIN. IN LB. 

A.S.I78 48.A. 8.5.1 ;245 :-248 1710 ;68 l"r A.S.I79L "a.A 8.5.1 ·0103 
H. 

'~C" A.S.I80 28.A 8.5.2 
:·321 ·"324 173o =87o ·OZZS 2 ~HA A.S.IBI L. 8.5.2 

THIS .~T IS ASSEMBLED A.S.I82 2B.A 8.5.4 
;410 ;413 (:30 :870 ·0316 to ,jN BY A.S.I83L 8.S.4 [2L~:.· 

FACTURER. 
~·I.S.f A.S.I84 8.5.6. ;442 ·'445 1~50 (oso ·0512 A.S.I85L IYfV,J 8.5.6 

CHAIN CONNECTOR. 

~~~~~~ii~~~~ga;·~·c~w~T~ --. ~ART NI? ~n: t:oos t:oos 111 il 
"8" "1\ FA":-.5.:..:.;18::-"8'-t--':-1 -!>8~'1t4_:4:-+-CfD..1T-Io-.4~30:=n;::·3:::.:50~·,r·100~00;::.59=! 
.DrA. DIA. 17A.:.;S.:..:.;I8~9:-t-72 -h3h!'/8"!,-l--=5;+!1.;.0 +.;' 5;;00:;n;:·4.;;00~·09~0:t-'0~11!.-,f 

~==~L ~A~.s~.I9~0~~Z+I~~a~6~1~5~·5~~~·4~50~·ri3~0+·o~~~ 
A.S.I91 4 Yz" 6 15 :~80·450 ·090·0IZ2 
~.5.192 4 12" 3 zo 620:500·110·0147 

THIS lillar •s ASSEMBLED ro cHAIN F.":.:.::··s:=-:.1~937+-76--~-.-:'2=:"~-::::5:-1 +-:z.s:==-J.i-'7::-::lo:-=-ohr.·s:::,s~o r.~l;.:6o:+·;.:oz3,z 
IV ~lj N M ANIJ FACTU RER. ~:.A.:=S;;.:. 1.;;.,.94..:...L.:.6~1/t:..."~..::SZ::...L:3::::5..J.r:7.:.:16::::0L.:· 6:::;0.:..~0 ..:;·18:::.;:0;.~.·0325= 

CABLE SPOOL. 

1 ~ PART IS ASSEM&LED TO. 
Cl ~N BY CHAIN MANUFACTURER. 

M. 195 &.S.1 ~%50 ~400 ·0075 
A$. 196 &.S.2 ~312 ~500 ·OIZS 
.u 197 B.S.4 ~375 ~·sso ·0191 
A.S. 198 B.S.6 ~437 ~625 • 0338 

B 1- PLANAR BLOCK. 

THE DE ,.VILLAND AIRCRAFT COMPANY LTD .. HATFIELD. HERTS. 
GENERAL. 

WHIR£~~ ~PlOSSIILI TH[ S.B.A.C. RANGE OF CHAIN ASSEMBLIES SJ.IOULD BE USED. THIS 1" C.OVIIS THR.EE DIFFERENT TYPES OF CHAINS:-
(a.) !! :-a..:t~,rG;T!HS OF CHAIN WITH ANY DESIRED NUMBER. OF PITCHES, (Ill.) 11 ~;..":,•:rfii LENGTHS OF CHAIN CONNECTED BY A 81- PLANAR BLOCK W l.lioW' ONE LENGTH THROUGH AN ANGLE OF 90° 
(C) !-~ li li "• LENGTHS OF CHAIN CONNECTED BY A 61· PLANER BLOCKS. 

~; ~- • LENGTH IS TURNED AT AN ANGLE OF 90° TO TI-lE OUTER 

WHIR!.,., r~A,C. CHAIN ASSEMBLIES CANNOT BE USED, DETAIL DRAWINGS OF THI CO,., CHAIN ASSEMBLY MUST BE MADE FOR. THE USE OF CHAIN 
MANU~~ S AND SHOULD QUOTE THE B.S. CHAIN No., No. OF PITCHES AND IND F11 ITC., AND ALSO TI-lE NOTE:- "MINIMUM BREAKING LOAD TO BE 
NOT ~~l .'... AN 3 X~ WHERE "X." IS THE GREATEST UNFACTORED LOAD IN THE Cn. ,,., 

'· 
USE OF END FITTINGS. 

CONNEC ).RS ARE ~UPPLIED TO ENABLE THE CHAIN TO Bf: ASSEMBLED TO A SCREWED 
IND S-Ue AI A I.S.S. S.P.8 TURNBUCKLE OR A CONTROL ROD. 

CABLE !!tOLl AR! SUPPLIED FOR CONNECTING THE CHAIN TO 5 CWT., 10 ~.·'.W .. T., IS CWT., ~v CWT., 25 CWT. OR 35 CWT. CABLE. .·.·. 
,LAIN E tS All PROVIDED TO CATER FOR ENDLESS CHAINS AND CHAI~ttO 
CHAIN 1IONS. ,,~,;/· 
AL1ERN, tiYE ASSEMILIES OF EACH END CONNECTION ARE AVAILABLE sJ~HAT 
.lA~!I .. -~~ ~~-OP».TiH}I~ CHAIN ASSEMBLY MAY BE DIFFERENT, THUS PREVENTING INCv~~~.~~~.,, r:TS, ~ ILV OF THE CHAIN. THIS APPLIES, PRIMARILY, TO THE TWO 
AND T!! . CHAIWS WHERE, DUE TO DIFFERENT LENGTHS OF CHAIN, IT IS N1 INSURE THAT THE CHAINS ARE FITTED ONE WAY ONLY. 
CHA!~!. WITH SIMILAR END LINKS MUST HAVE AN ODD No. OF PITCI"IES. 
TO 1'\VUI 1..· Ull 0, CRANKED LINKS, CHAINS FORMING A CLOSED CIRCUIT 
MUST H ~• IVlN NUMBER. OF PITCHES. 

METHOD OF CALLING- UP ON DRAWINGS. 
IILE.C.T A SINGLE, DOUBLE OR. TREBLE LENGTH ASSEMBLY. 
FROM T l HOt.IZONTAL TABLE SELECT THE FITTING REQUIRED AT THE LEFT . · 
HAND E i), FROM THl VERTICAL TABLE THE PITCH, TYPE OF CHAIN AND FITTING 
UQUI.~~ , .. ~ THI RIGHT HAND END. THE PART tJUMBER OF 7HI5. PARTICULAR 
AISEm1 •• WILL 11! POUND WHERE THE COLUMNS INTERUCT. 
THE~~~; ··_111 OP ,.TCH.!S REQUIRED IS TO BE CALLED FOR AFTER THE PART NUMDc:.t M -THE DUIR!D ASSEMBLY, WHEN TWO OR THREE LENGTHS OF 
CHAIN I TO 11 USED, THE NUMBER OF PITCHES, READING F'OM LEFT TO 
liGHT, "IT 11 GIVEN FOR EACH LENGTIL e.g. A.S. 222/8 P. IV./ 14 P. , 
STAIN LE '!a STilL CHAINS ARE CONSIDERABLY LARGER THAN NON- STAINLESS 
A.ND ~~ .LD NOT lE US!D UNLESS fSSUITIAL. STANDARD END FITTINGS 
A.R.E. N\ SUITAILl I SPECIAL FITTINGS BEING~EQUIR!D. 

NOTES ON ROLLER CHAIN DRIVES. 
C!t.JTRE~ ~·J SPROCKETS SHOULD NOT EXCEED 100 PITCHES WITH SPINDLES NOR.IZO , WINIWUM CENTRES TO BE SUCH THAT ARC OF CONTACT I 5 NOT 
L!SS -, 120•. lP A COMPLETE CHAIN RUNS AROUND TWO SPROCI<ETS, 
SOME iiM OF ADJUSTMENT MUST BE PROVIDED TO TAKE UP SLACK. 
AMPL~~ ~l::u·"'~: MUST BE PROVIDED FOR THE PASSING OF END CONNECTIONS. GUARD ·. ST "TT!O TO PR.EVENT CHAIN LEAVING SPROCIC.ET. 

IN EX . 1.&.1 CASU THE CHAIN MAY LEAVE THE PLANE OF THE SPROCKET 
AT AN lia&.'e~NOT IICCIEDING 2.•. THIS MAY BE INCREASED TO 5° PROVIDING 
A VU'ri

1
:"'UCH OVUSIZE tHAIN IS FITTED. 

CHA .S AND END CONNECTIONS. I DRAWING OffiCE l/ 
L DATA SHEET N~ /14 
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( ) 

ISSUE DATE 
NC? 
. I 

.. F" PITCH DIA. 

I~ "K" SH R.OUD DIA. •1 
"D,~J j'E" ,· ~~· ------~·~·1/:A ·c''PLATE THICKNESS. V\ 

~ 

ROUND CORNERS. 

~~~1\.~ ~ D 

J' 
ST 0-CK BCIRE. 

·a· MAX. BORE. 

1. - -------------~. • •••• , ' 

t- ---M OLLER DIA. 

~I <=:- -=·- - f'l1 - -- RI D' 
i ---------::g.~ 

/I 

,..ft;:1N CHAIN N~ OF C 0 ., 
......,..D_U_R_A_L--,.-S-T_E_E_L_1 

... REF. PITCH TEETH A B SWG THICK~ A E F K L M 
N! . . . NESs M x. MIN. I } 

PART NUMBER 

A.S. 2320. A.S. 2344. t 8MIJ..t. 12 '!312. ~625 12. '!J04 :106 :100 ~042 1~217 . 85 ':315 ;'197 

A.S. 23 21. A.S. 2345. I SM/N. IS !'31Z ~875 IZ :104 ~106 ~100 :o4Z 1:515 15 :315 !'197 

AS. 232.2. A.S.l346. I 8.-./M. 18 !'3'12 1'=25 12 :104 :106 ~100 :'042 t:0814 , ~44 :31.5 ~1.97 

AS. 23 2.3. A.S. 234 7, I SM~. 24 ~375 I :80 12 :104 !'t06 :100 :'042 2·'413 1:1 fo4 :'31.5 :197 

A.S. 2.3 2 5. A.S. 2 3 4 gf¥' I BM/M. 36 :-500 3~00 12 ':104 '=106 :0100 :'Q4f: 3'=614 !'t_4 ~·315 !'197 

'ii 

A.S. 2326. A.S. 23 50. 

A.S. 23 2 7. A.S. 23 51. 2 ~375 IS :o312 1 :-oo 9 ~144 :-141 ~J34 ='o65 1~804 kl ~35 ·:375 :'25 

A.S. 232.8. A.S. 23 52. 

A~. 2329. A.S. 23 53. 

A.S. 2330. AS. 2354. 

A.S. 2331. A.S. 2355. 2. ~375 36 ~500 3~625 9 ~144 ~141 !'134 !'065 4~303 : ~87 !'375 ~25 
! 

A.S. 2332. A.S. 2356. 4 ~50 12. ='312 a:-oo rr =11s ~111 ·:11o ="o47 1~932 ~45 :so :o3os 

A.S. 2.3 33. · A.S. 23 57. 4 ~50 15 ~312 1~50 11 

A .. S. 2334. A.S. 2358. 4 e:so 16 ' ~312 2~00 11 :116 ~·117 '!110 !'047 2~879 ~ ~40 :so ~305 

A.S. 233.5. AS. 235.9. 4 . ~50 

A.S. 2336. AS. 2360 . 4 :·so 30 ~500 3~92 ll 

A.S. ~337. A.S. 23 61. 4 ~50 36 ~500 4~875 11 :-us ·:111 ·11 o ~o4 7 5~737 ! .16 '!so :·305 

j t ~ 

A.S. 2338. A.S. 23 6Z. 6 :"50 12 ~375 ~85 6 ~192 !'189 ~181 ~089 1~932 ~~I ~50 ~335 
~--~--~--------T--------t--;---T---r---~--r--;---T---T~-r--~~~~;---~_, 

A.S. 2339. A.S. 2.363. 6 ~50 15 ~375 1~35 6 :192 ':189 ~181 ~089 2:'405 ~0 ':50 '.'335 

COMPILED 

S.P. WILSON 

TRACED 
GARNET uC' 
3. 9. 46. 

APPRQ.VEQ 
.AN/.(· 1 

A.s. 2340. A.s. 23 64. 6 :·sq ra :-375 1 :ess 6 ~192 ~189 '!rst :eoe9 z:a79 ~ ts ~so ·:335 

A.s. 2341. A.s. 2365. 6 :oso 24 ~soo 2:ao s ~192 ~189 ~1s1 !'OS! 3~831 : ··2.4 rso ·:335 

A.s. 2 342. A.~. 23 66. 6 :eso 30 :·soo 3:75 6 ~192 ~189 ~1a1 ~oss 4~783 .~. !o ~so ~335 

A.s. 2343. A.s. 23 67. 6 ~so 36 :soo 4~72 6 ~192 ~tss :c,s, ~oss 5:'737 l ~6 !'so ·:335 

SPROCKETs~ 

/ 

SPR!~CKET NOTES. 

1. WHERE POSSIBLE THE S. ~A. C. STANDARD SPROCKETS LISTED 

ON THIS SHEET SHOULD ~~E USED. THESE PLATE SPROCKETS 

ARE MANUFACTURED IN O'WRAL, SPEC~ L3. OR STEEL,SPEC~ 5.3. 

THE SPROCKET IS SUPPLIEt WITH THE CENTRAL HOLE AS "A • 

BELOW BUT MAY BE IN CRI ASEO TO A MAXI MUM OF DIMENSION •et 
ACCORDING TO THE METHC D OF FIXING THE SPROCKET. 
DIMENSION" BH IS THE MA:~IMUM ALLOWABLE WITHOUT IMPAIRING 

THE STRENGTH. 

2. WHERE DESIGN CONSIDER,~TIONS PRECLUDE lHE USE OF 

STANDARD SPROCKETS AL .. NECESSARY TOOTH DIMENSIONS 

CAN BE OBTAINED FROM THE •R.EVNOLD AND COVENTRY CO'' 
HANDBOOK" No. 316/52 (.COPIES OF THIS HANDBOOK ARE 

RETAINED FOR. REFEREN~ IN THE STANDARDS SECTION). 

THE FOLLOWING DIMENSI( NS IN RESPECT OF TEETH MUST BE 

GIVEN ON ALL DRAWINGS·.~· F SPROCKETS :-
NUMBER OF TEETH. · 

PITCH CIRCLE DIAMETER. ·~ 
R<;)LLER DIAMETER. ,~ 

TOP OI"METER.. ;, 
SHROUD DIAMETER, {IF US,j D) 

WIDTH AT ROOT OF TOOTH 
WIDTH AT CREST OF TOOT~]' 
RADIUS ON SIDE OF TOOT~ 
THE FOLLOWING NOTE MU~ ALSO l\E GIVEN ON DRAWING:­

"TOOTH FORU TO SUIT 1 .• CHAIN No.------... " THE APPROPRIAlE 

&.S. CHAIN No. BEINQ IN~~RTED. 

•t, 

·.} 
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THE DE HAVILLAND AIRCRAFT COMPANY LTD .. 1 HATFIELD, HERTS. 
END FITTINGS 

Bf\ITI SH STANDARDS S.P. 33 TO SP. 39 AND SP. 49 & 50 PROVIDE A RANGE 
OF END FITTINGS FOR SW AGING ON TO CONTROL CABLE FROM. 5 TO. 45 CWT. 

. ALt END FITTINGS CARRY THE ULTIMATE LOAD OF ·THE CABLE. TO WHICH 
THEY ARE SW AGED EXCEPT THE 35 CWT (3920 LBS) FITTINGS ·WITH 1f.4"B.S.F. THREAD 
\IIH ERE THE ~"THREAD IS THE CRITERION (3890 LBS),ALSO. THE BALL END FITTING. 
SP. 50 WHICH HAS AN ULTIMATE TENSILE LOAD OF 448 LBS ON 5 CWT CABLE. 

INCORRECT ASSEMBLY. 
FOR EACH LOAD RATI.NG OF CABLE TWO ALTERNATIVE THREAD SIZES ARE 

PROVIDED FOR THE END FITTINGS, EACH HAVING AN ALTERNATIVE L.H. AND R.H. 
THREAD. IT IS THEREFORE POSSIBLE TO PROVIDE EIGHT TURNBUCKLE ASSEMBLIES 
FOR ANY ONE LOAD RATING OF CABLE lN SUCH A WAY THAT N.O CONTROL RUN CANe 
BE CROSSED WHEN ALL ARE ASS EM BLED. 

AN ALTERNATIVE EYE END TO SP. 37 IS PROVIDED BY D.H.S.308 WHICH 
HAS A LARGER BLADE. THE USE OF DIFFERENT SIZE HOLES TO SAFEGUARD 
AGAINST CROSSED CONTROLS IS NOT ACCEPTABLE ... 

CA 8 LE DRAWl N G S. 
IT IS RECOMMENDED THAT A CABLE ASSEMBLtES DRAWING IS PRODUCED 

FOR EACH NEW AIRCRAFT TYPE THIS FACJLI'rATES CHECKING FOR CROSSED CONTROLS 
AND PROVIDES A RECORD OF ALL CONTROL CABLES USED. 

THIS DRAWING MUST GIVE THE FOtLOWING INFORMATION 
I. CABLE SIZE AND SPEC: ea. B.S_ \t/.9. 4 P. 5 CWT. 
11. CABLE LENGTH AND TOLERANCE (SEE BELOW) 
IIJ. PART N~ OF· END FITTINGS. NOTE YIHERE CABLE ANCHORAGE 

D.H.S. 218-9 IS USED THE RELATIONSHIP OF THE END FITTINGS TO 
THE ANCHORAGE MUST BE GIVEN. SEE D.H.S.513 OR DATA SHEET ljtSB. 

IV. INSPECTION AND TEST TO B.S. SP.S3, AND WJ.O. M.EMO Nq t02. 
V. PROTECTIVE TREATMENT (PO) LANOLIN __ DIP TO D.T.D.663. 

CABLE DETAILS~PROOF & ULTtMATE LOADINGS. 

SPEC.B.S. W9.1TEM N~ 4 P 5 P 6 P 3 P 51 P 52 P 53P 54P 55 P 56 P 57P 58 P 59P 60 P 
BREAKING LOAD CWTS 5 10 15 20 25 35 45 60 70 80 I 00 120 140 160 
BREAKING LOAD LBS. 560 1120 1680 2240 2800 3920 5040 6720 7840 896011200134401568017920 
PROOF LOAD LBS. 280 560 840 1120 1400 1960 2520 3360 3920 4480 5600 6720 7840 8960 
MAX. DIAMETER 'INS .. ·08 ·12 ·15 ·16 ·18 ·21 ·24 ·27 ·28 ·31 ·34 ·40 ·42 ·44 
CONSTRUCTION 7X7 7t,l4 7XI9 7XI9 7XI9 7XI9 7XI9 7X.I9 7XI9 7XI9 7J.I9 71,37 7X37 'Z,X37 
MAX. WEIGHT LBS/IOOfT 1·1 I 2·22 3·75 4·5 5·4 7·0 9·0 11· 9 13·2 16·4 19· 8 26·2 29·2 32·5 

LENGTH OF ASSEMBLIES 
LENGTH '"'L" WILL BE MEASURED FROM THE POSlTIONS SHOWN BELOW 

AND QUOTED TO THE NEAREST l/4" 

I 

LENGTH ''L" :!: :'o6 UP TO 6FT. 
± ':12 OVER 6 FT. UP TO 20FT. 

+ ;,37} OYE~ 20 FT. ·-·12 

~C~O~M P~I~LE--D--t .. !1!J:$ - rs '•'s'•' 's'sS's's'i t:S::S:::s ;;:<. "'"'' s, 1 

L.SPENCER I 

TRACE 0 -t-~3r<:S::s~-s:s,::ss;:ss s;ss ~s ~s s;s2~~s0s ~s S~O\ {S;l ~~' S:s::::::s:::I~E==:::JfB.r--+-1~~~~}---DOLToN DR.G Co.. . 5 ST. S S"S 56 5 S S ss sS Ss S S s~ _ :. 16 . !J . 52 



THE DE HAVILLAND AIRCRAFT COMPANY LTD., HATFIELD, HERTS. 
'A'oiA.~s·~ ·er 1 ~ I'A' 1, ·x· "I rJLi 1· 'Q.' , 1 'A' ,5 lj_~~~~~ DIA.i ~ t'~ERICAL RAD. ' ·-

1 

_ _l'p!P_!i_ERICAL RA~ t::~J DIA. 
~~ t'T-----::-=±K' "I (( ?1'\ - V'\)<;-r--.=----t"'"4·-.r.K' !(I \\, 'KI ~· -- '"i:hf·J !-\"'\ 
\~L----------H_ \_ '-V ~ '-L\-"L----~- t 1 

\( I) _6,.1------_.::t.-Y_\l '-- ./ .J 
~T·-, ~ 't.: IT ·I· ; Y 'C · - I 'L: ~ , -;:-
1 I t;' I V I F 
j:-._ I j_PSPHEF\ICALRAD. I J, -~ ~~ l D.H.S.308. I ~ ,~lx--~~ 
~ :;.' · ~!::---~ S.P. 38. ·8'4-' ~ '. "'. ... ~~~~-~~-il NON-STAND!! STANDARD == : .. ~ ~- · 

·~ '
11 i ...,__" 1f' ~FORK END F ' I ~~~.l:=.:J EYE END I EYE END. 'D' ~1))(/ ¥''CG' .. 'G'I' _,, , H ' W"-+- r- • 1 D RAD. H RAD. H G-;::; I--' 
~ ~· z SPHERICAL RAD. ~~ ..i1 SPHERICAL RAD. ~- *AFTER S\tr'AGING. SPHERICAL RAD. 2 ~ -

CABLE FORK NON-STANQ STANDARD DIA. RAD. DIA. RAD. pBLE 
SIZE END EYE END· EYE END 'A' 'B' 'C' 'D' 'E' 'F' 'G'. 'H' 'K'* 'r' 'p' '"'* 'R' 'S' 'T' 'U' •y• 'ht' 'X'* SIZE CWTS PART N~ PART N~ PART N~ L. ~ " CWTS 

5 SP.38 A 3°0~A SP 37 A 5!3z ·096 ·26 ·10 ·30 ·25 ·04 ·36 ·156 ·51 ·13 1·04 ·10 ·19 :54 ·41 ·36 ·15 1·15 5 

10 SP.38 B 3 8~J10 SP.37 B 
5~2 ·096 ·26 ·10 ·30 ·25 ·04 ·36 ·218 ·81 ·13 1·31 ·10 ·19 ·54 ·46 ·41 ·20 1·47 10 

15 SP.38C 3~~i~s SP. 37C 31j6 ·146 <53 ·10· ·325 ·31 ·06 ·48 ·25 ·93 ·16 1·51 ·15 ·24 ·64 ·465 ·45 ·20 1·65 15 

20 SP.38D 3~·~i~o SP.37D 114 .. ·196 ·42 ·15 ·38 ·34 ·05 ·56 ·281 ·98 ·21 1·69 ·20 ·27 ·75 ·53 ·49 ·20 1·84 20 

25 SP.38E 3°0~/~s SP.37E 1/4' ·196 ·42 ·15 ·38 ·34 ·05 ·56 ·3121·17 ·21 1·87 ·20 ·27 ·75 ·53 ·49 ·20 2·02 25 

[;9-{s SP.38 F 3 8·~As SP. 37 F 1/4" ·196 ·48 ·15 ·40 ·39 ·08 ·62 ·375 1·34 ·24 2·05 ·20 ·30 ·80 ·52 ·51 ·20 2·17 ~ 
i;%5 SP.38 G 3~~i~s SP.37 G 51,6 ·246 · 63 ·15 ·475 ·50 ·08 ·72 ·437 1·52 ·31 2-42 ·25 ·34 ·94 ·595 ·62 ·20 2·54% 

•' 

'M' 'B' . 'F' ' ' 

'Nj(.;l~ ~l . ~ 1: T llo I 1: ~~~---"11------.r.c· .f.K' 'F' •I ~ -. iJ11 'A I • 

~ RAD. ' '-==--------]_=-.±_ \~fl'__l iJ I I..L I .il 
~hb. DIA.'A' . }Jl~;;:-~;3:1~~f!l:~¥}-~-~~. --~:r-

~ 
1! ITc--f~:::::-:9 EYE END f'A ·cl K 

54. 

*AFTER SWAGING FOR CHAIN *AFTER S\tr'AGING SCREWED END *AFTER SWAGING TAPPED END 

PART CHAINICABLE DIA. ~BLJ PART THREAD ~BLE PART THMAD 
NUMBER SIZE~~ 'A' 'B'* 'c'* 'F' 'K' 'L 'M' 'N' ~~~~ NUMBER ~"j[ 'B' 'C'* 'F' 'M' T* f~~ NUMBER -"/{ 'C'* 'F' 'N' T* 
SP.39/J-5 BSI 5 ·093 ·55 ·156 ·186 ·25 ·05 ·3 ·13 5 ~~~~jL ~:A ·24 ·156 1·00 ·25 1·85 5 :~~g::;L R.~ a:A ·156 1·13 ·25 1·77 

SP.39/HO BSI 10 ·093 ·94 ·218 ·186 ·25 ·05 ·3 ·13 5 ~~~~_t~L ~ i_A ·24 ·156 1·71 ·25 2·56 5 ~~.;~g:~ L ~H ~A ·156 1·85 ·312 2·49 
,h SP.34C.IOL ..H 2 SP.36C.IOL 2 SP.39~~:-IO 852 10 ·131 ·86 ·218 ·261 ·312 ·04 ·38 ·16 10 SP.3<1 c.JO IR.H B.A. ·29 ·218 1·71 ·312 2·81 10 ISP.36.C.IO R. B.A ·218 1·84 ·312 2·67 

SP.39/4-IO BS4 .10 ·162 ·86 ·218 ·232 ·344 -07 ·43 ·19 10 SP.34 E.IOL LH 1/~ ·29 ·218 1·80 ·312 2·90 '10 SP. 36 E.IOL llf4- ·218 1·91 ·rl5 2·74 S?.34 E.JO R.H B.S.f. SP. 36 E.IO R.Hilsf. 
SP.39/2-I~BS2 15 ·131 1·0 ·25 ·261·312 ·04 ·38 ·16 15 ~~~!g:~~L~B~ ·30 ·25 1·71 ·3752·93 15 ~~g:;LIRHI~A·25 1·84·3122·79 

SP.39/4-15 BS4 15 ·162 1·0 ·25 ·232 ·344 ·07 ·43 ·19 15 Sf'.34 E.ISL .H f/-4 ·30 ·25 1·80 ·375 3·02 15 SP.JOE.ISL /-4 ·25 1·90 ·37r, 2·85 SP.3-4 E.l5 R.H B.SF. SP. 36.E. 1.5 R. IB.S.f '"' 
SP.39/4-20BS4 20 ·162 HI ·281·232·344·07 ·43 ·19 20 SP.34 E.ZOLLH~~1-·33 ·2811·80·3753·16 20 SP.JO.E.roL[L 1/4-.2811·89·4062·91 SP.34 E.20 R.HIU.I: SP.36 E.20 R. [Uf. 

SP.39!6-20 BS6 20 ·181 1·08 ·281 ·344 ·44 ·05 ·50 ·22 20 ~~~~:~L ~ ~1 ·33 ·281 1·90 ·375 3·26 20 ~~~~~-L ~H:~ ·281 1·99 ·5 3·01 

SP.3~-z~ 856 25 ·181 1·26 ·312 ·344 ·44 ·05 ·50 ·22 25 ~~~·~~L ~~~ ·33 ·312 1·80 ·437 3·33 25 ;~~~~~L ~~ ·312 1·89 ·406 3'05 

SP.39/6-30 BS6 ~ ·181 1·39 ·375 ·344 ·44 ·05 ·50 ·22 25 ~~~~~L~~~ ·33 ·312 1·90 ·437 3·41 25 ~ggg:~~L i~~ ·312 1·99 ·5 3-15 

SP.39/10·3' BS.IO ;9{s ·206 1·35 ·375 ·4 ·562 ·06 ·58 ·25[% ~~ ~L ~ ~1·33 ·375 1·80 ·437 3·45 ~{ ~~~t~ R.~ ~ ·375 1·88 ·406 3·17 
"""' •r 4~ 130C: SP.34G.35l LH1.5/J6 130/ SP.36G.3!il H .5il6 S~3,1V-4"1 85.10 745 ·206 1·6 ·437 ·4 ·562 ·06 ·58 ·25 V~ ::,P.34G.35 IR.HIBSE ·33 ·375 1·90 437 3·55 V35 SP.36G.35 R.H ~ ·375 1·98 ·5 3·27 

40...!.: ISP. 36 GA5l .H ~6 •437 1.97 . 5 3.48 V45 SP.36G.45 R.H ll5.E " 

'L' , L' 'G' 

'c' :1 1: ~ •!• = :l·s· 
d ~ '-- ·------~· 

R.H. THREAD 's1 'A' L.H. THREAD. R.H. THREAD.' D'f f 

·.L .. l : . c. ., ,. . D' : I I : . c . •j I" 
~- _lil- l _ _il- ~ 
li- L.H. THREAD JfK' R.H. THREAD -ts• lA: LH.THREAD \l'K' 

STANDARD UNDERCUT STANDARD UNDERCUT 

SPECIAL TENSION ROD TENSION ROD TURN BARREL 

PART NUMBER 'A' '8' 'C' 'D' 'K' 't.: PART NUMBER 'A' 'B' 'C' 'K' 'L PART NUMBER 'A' 'D' 'G' 'S' 
ISSUE 

N~ DATE SP. 35. BC 4B.A. 2 B.A. 1·0 1·71 1;4" 3·01 SP. 35. B 4B.A. 4B.A. 1·0 114 2·3 SP. 33.B 4B.A. -25 1·91 ·312 

3 JUNE '54: SP. 35. CB 2 B.A. 4 B.A. 1·71 1·0 114 3·01 SP. 35. C 2 B.A. 2 B.A. 1·71 5~6' 3·72 SP. 33. C 2 B.A. ·312 3·26 ·375 

SP. 35. C E 2 aA. J;4'as.F. 1·71 1·8 5fJ6' 3 ·81 S P. 35. E ~B.S.E ~~~B.S.F. 1·8 3/s" 4·0 S P. 33. E V4B.S.F. ·406 3·36 ·50 

f--~-l-----1 SP. 35. EC 1(~.5.F. 2BA 1·8 1·71 51j6 3·81 SP. 35. G 6B.5.F.~a,5.E 1·9 7fJ6' 4·~ SP. 33. G. ~6'B.s.F. ·50 3·50 ·625 
~----+.1~,_,~5,~"-+---r--1-3~"+-~~-----~--4---+---~-+--~--------~--~~--~--,~~ 

DR.A VI N 
L. SPENCER 

TRACED 
DOL TON _DRWr. r.o 

4 - 9 - 1952 
APPROVED 

SP. 35. EG J48SF. /J6B.S.F. 1·8 1·9 1'8 4·1 FOR -+5 CWT. CABLE &.OYER USE DHS487 
51~ ,, .. _ 3 11 

SP. 35.GE '16BSF. Y4B.S.F. 1·9 1·8 la 4·1 

~sr-~~·~ ~CD ~ 
L

l~. __ --1 ~ ':! 1}1 
~:g~ffi ~~ ..., oo -·O:SI :x: - +;0 DIA. 

•7 +.i e; • . -·005 

S D 49 B~t~.l END WITH SHANK SP. 50 BALL END WITHOUT SHANK 
(UT.S. 560 lbs. F.OR USE WITH 5 G.W.I. GABLE ONLY U.tS.448 lbs) 

MATERIAL. 
BS. S.P.34 &. SP.35, H.T.S. SPEC: 5.96. CADMIUM PLATED. 
ALL OTHEf\ ENDS MILD STEEL, SPEC: S.l. CADMIUM PLATED. 
NOTE 
EXCEPT FOR CERTAIN OF THE 1;,._" B.S.F. SIZES, ALL THE SWAGED 
ENDS Af\E UP TO THE STRENGTH OF THE CABLE. 
(SEE DATA SHEET I If /30 FOR STP.ENGTH OF '14" B.S.F. THREAD) 

SW AGED CABLE- END CONNECTIONS- DRAWING OFFICE 
DATA SHEET NQ 
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THE DE HAVILLAND AIRCRAFT COMPANY LTD., HATFIELD, HERTS. 
SPECIAL TURNBARREL ASSEMBLY FOR / 45 CWT. CABLE & OVER. 

D.H.S. 
488 
--- L 

SPECIAL SCREWED 
END. 4 ~ 6 WASHER. TURNBARREL. 

D.H.S. LOCKING r SPECIAL @ SI'ECIAL SCREWED L END. 2 OFF. 

., ' l"'':~:"'<:~'<';::,..;.,..:::-=;:=-<"';:-.,."=;;:tr----rl,r-------"l-f'l!_~-~~~\\,,,~...,~9 ... :-:r~--=--=~...::~--=-il q:·r:r--(j'"--~-~- ~-.:a..~:~w . .. I I 

A27/-TL THIN NUT. WIRE LOCK TO D.H.S. 514. 

G 

I. 
IX 1· i B 1 

I ~t-~=-----1~ 
_Lll 
_jt 

__1 
·-fi ·-{! 

lx 
* AFTER 

SECTION X- X. 
SWAG IN G. 

CABLE THREAD DIA. DIA. 0~f~tT~L SIZE PART NUMBER. B +·olo +·005 c* ~:gos CWTS. A -·0 B* c -·0 G* J K 

45 D.H.S. 4 88 G 4S L L.H. 5/1~ B.S.F. I· 80 I· 9 5 ·486 ·4H 4·85 ·44S . 28 2 
D. 4 BB G 45 R.H . ·440 . 27 9 

45 D. . . 488 GG 45 L L.H. 5/1~ B.S.F. 1·80 I· 95 •486 ·437 5·10 
. 4 45 ·28 2 

D. . 4 88 GG 45 R.H. ·4 40 ·279_ 
60 D . .. 488 j 60 L L.H. '%" B.S.F. 2·1S 2·30 . 5 60 ·505 5·35 : ~~6 . 342 

D. .. 488 J 60 R.H. ·339 

G 
1-------'------. --t VIEW ON 
~- ~ BOTH ENDS. 

c 

:JL - ll _!__ . . 
--.--±_-+-I~ I __ 1" ___ ~----tJ __ -,~ . 6D~ 
~E ~.;_ ___ f~~J..~==r--·:j .. ~ ~ilRFAD -~ 
~ H == 
··098 . * AFTER SWAGING. 

PART NUMBER 
THREAD 

A 
DIA. LENGTH DIA. DIA. 

s 
~T FOR USE DIM. DIA. DIA. 

B 

D.H.S. 487 G 5/1~ B.S.F. ·47 

D.H.S. 487 GG 5/1~ B.S.F. ·47 

D.H.S. 487 J 3/a" B.S.F. ·52 

D ~:~os 

·5 

·5 

. 56 

G 
+·020 
-·0 

4·0 

5·0 

5·4 

H 
+·010 
-·0 

·35 

·35 

·50 

R 
+·005 
-·0 

-------. 625 

. 625 

. 68 

. 62S 

• 62S 

. 68 

NUMBER WITH A 

D.H.S. 486G DHS.488/G ·283 
& G G ·28S 

D.HS. 486J D.H.1/, ·343 
488 J ·34S 

D.H.S. 486L D.H.~i ·402 
488 L •404 

B C 

·313 
. 315 

·376 
·378 
. 4 3S 
·440 

%i DIA. INSPECTION HOLE. SWAGES FOR SPECIAL ENDS 60 TO 120 CWT. 

\i lE 3~f--F 
r.---'~LJ_ ----- -- --rfl---r:_ 

Y///JJ . - I . 112o 
V/. '/.f'////////////A:; ---r_ 

I B -j r-C-
D 

ONLY THE SWAGES DETAILED HERE ARE TO BE USED 
TO ATTACH END FITTING TO CABLES 60- 120 CWT. 
DRAWINGS MUST FULLY DETAIL THE • B'EFORE SWAGING" 
DIMENSIONS AND CALL UP "SWAGE TO b.H.S. 543/-: 

! A 6° THROAT 
r--------.-----1 ANGLE ON 

1-1-S-~-o~_E--+--D_AT_E---1 ~· "·5 CLEARANCE FOR SWAGING DIES. 

SPECIAL EYE ENDS 

c+Jc ... }· SPECIAL EYE ENDS FOR 
USE IN CONJUNCTION WITH 
10 CWT. CABLE & 5/16" DIA. . D.H.S. 741 & 3 

:::.- _) . 
I JUNE'54 T ..---J I --- --------- 1 

\ :l_ ___ ~·. --- - -~ - -F:>s'>'>':S>'>n . _o * 
BOLTS. 

AFTER 

J------t-----1 SWAGING 
~ 

I~ ~ r---~G _ ___, 
(APPROX . MIN LENGTH OF SWA·G~ 

TO [*DIAMETER. 

D.H.S. 740 & 2. 

AFTER SWAC:£. DIM~ SPECIAL FORK .. E-HDS 
SPECIAL FORK ENDS FOR 
USE IN CONJUNCTION WITH 
B.S.SP. 38 & PROVIDE A 
NON-INTERCHANGEABLE END. 

DIA. DIA. 

0 .!gos E :gos 
CHAM. 

F 
1---+-----1 PART -·o +-a +Oio 

No. A +·ols B -·olo C :-·o 
·04 
·05 .. 560 . 265 

·04 
·OS L. SPENCER f4~·zao 2·000 I· 563 ·12 . 625 . 302 

04 
·05 TRACED ff3lioo 2·188 I· 719 ·12 ·682 ·332 

·386 ·06 
·07 

P. G.S. ~4~Ji2o 2·soo 2·ooo ·IS ·776 

REF. ONLY 
DIA. LENGTH 

D* G MIN. 
. 505 

1·0 . 495 
. 565 I· I . 55S 
. 625 1·2 . 615 
. 688 1·5 • 678 

. ~::::: 1 . 
. D.H.S. 756 

CHAIN CABLE CONNECTOR 

.IS fc.:o:) · 
D.H.S. 749 

SPECIAL CHAtl-cMLE CONIECH~ 
FOR USE IN CONJUNC'! WITH 
B.S. SP. 39 & PROVIDE A 
NON -INTERCHANGEABLE END. 

~ 

APfROVED SWAGED CABLE -END CONNECTIONS jDRAWING OFFICE 1/16 c ~~ DATA SHEET No. 
~~\~--~----~--------------------------:~_-_-.~-~. ~~-----~ 

~------~--~---------------~----~~~·~~----~~··~~~~---------~-~--~~~~ .. ~4~~~~~ 
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HIGH TENSILE PINS 

~ S.P.4.Y. H.T. STEEL. S2. OR 5.11. 

S.P. 4. Z. STAINLESS STEEL. S. 80. 

NOTE: FOR PINS GREATER THAN ~ • 
= SEE B.S.S. S.P.4. 

FORK JOINTS 

S.P:3/Y.-MILD STEEL.- SI. 

S.P. 3/Z.-STAINLESS STEEL~S.61 7 S.62 OR S.IO. 
S.P. 7/X.-H.T. STEEL.- 5.2. 

S.P. 7/Z. -STAINLESS STEEL.· 5.80. 

ROLLERS 

S.P. 8. Y.- STEEL- SJ. OR. 

S.P. 8.7..- STAINLESS STEEL:-5.80. 

S. P. 7. 8 BL At 

S. P. 3. 413 41 3 L B 3 2 0 9 0 • 0 16 

S.P. 7. C CL 

~·a.s.F. s. P. 3. 414 414 L 

S.P.7. E EL 

3'i&.S.F S. P. 3. 418 418 L 

S. P. 7. J JL 

71ia.s.F. s.P.3. 420 420L 

S.P.7. L LL 

l'tB.S.F S. P.3. 422 42.2 L 

S.P.7. N Nl 

B3 2090 ·015 

06 

os 
3795 ·046 

37 95 ·045 

J 12 

J9 

935o ·168 ·~· :r,s 
93eo ·t4o ~· ~.s 

Ll3 12980 ·250 

LIO 12980 ·195 

N 16 17050 ·334 

Nl3 17050 ·270 

~IS 

='IS 

STEEL PINS 
S.P.4. 

t----+-----+---+----+------t F'OR K JOINTS 

14 ~338 :'145 

16 ~428 ~195 

18 ·~ 

~10 

!'JS 

S.P. 3. & S.P. 7. 

ROLLERS 
S.P. 8. 

'!20 TENSION RODS 
t----+----+----t------+----1 S.P. 8. 

20 ~576 
r--+-----~----~~----+-----~TURNBUCKLES. 

-=st5 ~38 17~ 

A STAINLESS 
STEEL ROLLER 
ITEM N' liS:-

A STAINLESS 
STEEL 45 CWT. 
TENSION ROD:-

CALLING FOR COMPLETE TENSION ROD TYPE TURN BUCKLES 
MPONENT PAR.TS MUST BE CALLED UP SEPARATELY AS ' 

N IN TABLE. 

TURNBU , FORK ENDS~ H.T. S. PINS. DRAWING OFF'ICE l/l7 DATA SHEET N~ 



. 
THE DE HAVILLAND AIRCRAFT COMPANY LTD., HATFIELD HERTS. 
BALL RACE TYPICAL TO C.B.S.2. I I ~883 
& 402266 ILLUSTRATED. ~8 i 2 

RAD. ,;J 
'ri 

MATERIAL:- REINFORCED POWDER MOULDING. 

SUIT PART NO H. BORE ~: DIA 
CABLE Dl A. 

lf~zf~ 
NUMBER 

~ '8' 'c' 'o' 
5 A.S. Ill 1~15 ~25 ?3125 I ~4 

5 & 10 AS. 103 2~0 ~375 fso 2~4 

10,15&20 A.S. 104 3~0 ~375 ~so 3!5 

WIDTH 

'E' 
" ·25 
• ·37 

~41 

CABLE ~ARING 
GROOVE PART 

~~,o. N~~.~ 
~06 C.BS.l 

~0 8 402266 

~095 402266 

CA&LE GROOVE ~~ ~;8~ "'I 
HS 515/- ' o 

i ~'?~'?I 

~~~======~~~~~ ~~~~i)i_ 

I
:>' j;· , A-~ ~ir~" 

1-•-------L!..------1• "i~ETAINING 
. ·'o .

1 
PLATE. 

MATERIAL:, ALUM ALLOY FORGING BALL RACE 4014580 
ILLUSTRATED SPEC:- L 65 

SUIT· 
CABLE PART 

~~~f~ NUMBER 

15&20 D.H.S.7 94/20 

15&20 D.H5.797/20 

NOM. BORE BEARING 
DIA. WIDTH 
A. '8' 'c' 
2~5 ~375 ~50 

3'!'0 ~375 '!so 

DIA. 

'o' 
WIDTH CABLE'BEARING 

IGff~~E PART 
'E' INLIM~ER N~~W:R 

'!'32 ~j~.:.~ 402266 

('32 D. H.S. 402266 
515-3 

20,25 A.S. 105 4!'0 rso ~625 4!'6 :'41 ~12 401458 20&25 D.H.S. 801 3~5 ~50 ~625 4~0 ~41 D.HS. 401458 
513-4 Cl 
D.H.S. 401458 a. 35 A.S.I06 5ro ~so ~625 sr6 ~41 !12 4014581o,l·55 D.H.S.790 4~0 :'so ~625 4~6 :"47 515-5 Cl 

!iQllS. . 
I. METAL PULLEYS SHOULD BE USED IN ALL PRIMARY CONTROL 

APPLICATIONS 1r IN OTHER CASES AT THE DISCRETION Of THE 
DESIGNER IN CHARGE. 

45 D.H.S.784/45 5~0 ~50 ~so D.H.s. 40I45B 
515-6 Cl 

2. FOR STANDARD 61/2" NOMINAL DIA. PULLEY FITTED WITH 2 6 0 D.H.S.784/641 s!o :'so ~62S s'!7 !so D.H.S. 401458 
515-7 Cl 

·TORQUE TUBE TYPE RACES & SUITABLE FOR USE WITH 100 CWT. 60 D.H.S.787/60 S~S ~SO ~625 6~2 :'so 
CABLE SEE D.H.S. 318. 

3. THE FORGING BLANKS r.ALSO THE BALL RACE RETAINING PLATES 8 0 D.H.S.787/80 s:'s :'s 0 ~ 625 6~24 ~S 6 
~m-~~i~I~Nf..H.S. 79$ FOR D.H.S. PULLEYS CAN BE USED IN OTHER 

D.H-?:. 401458 
515-1 C I · 
D.H.S. 401458 
SIS-8 C I 

RIVETED OR SPUN OVER DETAIL OF TYPICAL PULLEY. SHROUDED PULLEYS FOR 5 CWT. CABLE. 
TO FORM FLAT SURFACE. HS ~13 MAX 5 C\fr.~IF PULLEY WIDTH "·" J 
~TN1~JE&A~EQs~Zfo1 S 218 ~·ISMAXIOCWt IS GREATER;C'BORE w 
WASHER;---7. . ·~''APESHIEARL ri7MAXI5CWt TO CLEAR D.H.5.218 +~0051 SO 

1
: 

... / " - . -1-- PART No.OF ~~ "! .,);, ,..;;,-, r '"' T l. · '::) lnu~EY GOoovrf 1 s~ .lee-;. ss• HUMSER "'"" '~'"" -
- . '\IJ'l ~- 219 ~-~ • •1/loCORNER RAD.\ < - - - l, ( ,A~--~ 

.._ SP CIAL ~- • 0 j ~. l- _L --[---{-u-/~~\ ~- l- A.S.llSI I ~62S 
~ ~ ·~mH· ~ PULLEY TO ~t MACHINED TO THIS ~ - . - 'E \ ~~\, M bl T AS. !I 52 2 ~937 

~ <->o DIM. WITH 5/lfDIA.CUTTER FORSrt,. ~~ 111 :n 7~, ~'I , • - IOCWT.CABlE&23/3tDIA.FORISC". -JL~~m:.~itaJ 7 - W A.S.IIS3 3 1~25 

i\~ ~ • : ~ I ll,_ , 'o' sHouLD B.....,E ·-~-.. '\ ·3125 _ . A.S.IIS4 4 I;"S62 
\~~ f, POSITIONED TO - ,---- 60o 

~-::~~ ~ENSURE THAT 
t-. \ ;>\CABLE H1.!l~t=======================l 

-t++H-Ht"-.'- ~j BEARING.~~ CABLE TO PULLEY ANCHORAGE S 10 & IS CWT. CAI!>LE • 

. . _ ~~J . · ~~~~ '-() R~D. A ~ DRILL HOLE"lr;'X' 

::!, ,{lP"': . \ t:i ~-
z: ~\~ • ~~. 'I ~.-,,~,...~ 
~: k~ S,IOORI5CWT.CABLE. FULLDIMENSIO~.SHOULDBEGIVEN f/ "-' . --18 •\..:.,1')}, 
- ~ . ' ''P-1t · ; 1-.. :;J J: \::V I ' ~ f . . ~.:.KMACHIN1~~~6D.~::o~~:~E ~~M ~ _ll~ns 11 . 'looo. 

t!Qll:-- BOLT ~ s~~Ly "' 1 F 1 

IT IS ESSENTIAL THAT !lHS.216 IS .. ~~ ~ -....;::FORiLL HOLE'X' 1 ~ i ~..t I 't "lAJ 
ASSEMBlED IN THE CORRECT , , . NUT OR 'f~ , 1- • ----j ·OS (-----"----1 -..11-Ml • 

RELATIONSHIP TO CABLE END A tOLT HEAD- )J! it 1' 1 1 SPECIAL WASHER SPECIAL RIVET 
\.e. END 'A' TO THE LEFT, CABLE 
LOOPED DOWNWARDS AND D.H.S. ( 1- ~6CORNER RAo,---1 'PART TO SUIT 01~. DIA. DIM. DRILL PART TO SUIT DIA. DIA. D,~~L 
~msoM8~MATION IS TO BE S'K BOLT......--' ~UT OR BOLT NUMBER CABLE '1\ '8' '0' 'X' NUMBER CABLE 'K '8' '"' ' 
CLEARLY GIVEN ON CABLE DRG. . HEAQ OHS. ZIBI ~r.~f0 "116 ~6 ~15 'F' llH.S. 219 15r.~4° 9/16 ~25 No.ll 

JERNATIVE METHODS OFATTACHT DH.5.218A ISCWT.~78 ~68 !10 'p' QH.S.219/I~ IS CWT. ~65 ~31 'f' 
/ 

ISSUE f£?<-~~-~~--~1 
DATE -1 -

t--N3_
9 -t-J-U-NE-.-54-~ G:-+ ~g05 ' ~ 

.... 1//·~~ 
. ~~V/.'~Z~'/-~'/-r'/./ -~C zoo 
/"///.(~ 

SUGGESTED DIMEN!! I 'X' ; RAD.'R' 
~0 liE QUOTED ON Dfl9 

4- MA~cH 'SS CLOSE TOLERANCE DISTANCE TUBES STANDARD CABLE GROOVES fOR MAC~PULLEYS I. CABLE GUARDS MUST BE ADJACENT TO THE TANGENT 

f-----1-------1 MATERIAL:- ALUM ALLOY D.T.D. 423 p.Jr0~J~BER ~!~E DIM. 'X' RAD. 'R' ~~~JLDOFBtHrl8~~Lfo ~~~R~ullN~~~~Mm~J'E~LLEY & 
D.H.S.515-I S CWT. ~12 ~06 CLEARANCE IS ro3 MAX. FOR S&IOCWT.&fOS MAX. FOR 

t----t------1 NUPAMRBTER 'a.JLDEAIAMEI'\ OL8~1A D.H.S.SIS-2 10 ~18 ~OB LARGER. '"i n"' .., 2. ADEQUATE CLEARANCE MUST BE PROVIDED BETWEEN THE 
L~--~~;-:-:----j-~~-~ll!:!:!H.S~.~SiiS~3~~15J&!.....2~0w_:_-!~22L_.j_~~I.Q_O~ PULLEY RIM & ADJACENT STRUCTURE OR PULLEYS. A 

t---t-----tnH.S. 329 3/s :!~0004 ~:g?~ QH.S. Sl5-·4 25 ~27 !(( MINIMUM OF!I25 PER PULLEY IS RECOMMENDED. 

I "' • . ~37-4 5 O.H.S. 515 S 35 !30 !12 3. A BANK OF MORE THAN FOUR PULLEYS SHOULD NOT eE 
D.H.S. 33.0 /4± ·0003 ! 372s QH.S. 51 S_6 4S !Jo !14 MOUNTED WITHOUT INTERMEDIATE SUPPORt 

METHOD OF' CALLING UP. D.H.S.515-7 60 & 70 ~3 S ! 16 4. A STIFFNUT MUST NOT BE USED FOR ANY SINGLE POINT 
- ATTACHMENT IN THE CONTROL SYSTEM I.e.. CABLE GUARD. 

LENGTH 'L.' TO BE QUOTED AS O.H.s. 515-8 80 ~37 ~17 A SLOTTED NUT & SPLIT PIN MUST BE USED. 
f----------1 

t--T_R_A_cE_o __ --t~~.T~~~.;~Nz~ ~~;:~-~0 :~~ ::~ ;~~ . (l/1////m'nuiflf?,S''·i. ;·\z- ~i 
M T STANDARD DISTANCE TUBES SEE 1/4Fr-·-=--......;.;;.-+-...:..::..:---11--:':....:......+-~=-------J · I 1· 

. ' QH.S.515-II. 140 & 160 !SS ~24 MAX.MAL-ALIGNMENT IN PRIMARY COIITROI. Cl;tei!fl'5 ~-OESi&N FDR i~lMAX ,, 

COMPILED 

L. SPENCER 

APPROVED PULLEYS DRAWING OFFICE I 
~L1--:· DATA SHEET NO. I 18 

L_~~F=~~----------------------------------~~~~~~----~--_JI 

\ 
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UNION NUT. 
A.G.S. 904. LIGHT 

!l.l.QY. 
AG.S 954 SlEEl. 
A.G.S. 711. BRASS. 

--~:;.;.:..;:~~-' A.G.S. LIGHT ALLOY 
=~;:.::.;..::.,;::::\ 12.18. INNER SLEEVE ALSO 

A.G.S. 955 STEEL. 
A.G.S. 712 BRASS. 

TYPICAL PIPE CONNECTiONS. 

-· FLANGED.' &LANKING PLUG. 
A.G.S. 216. BRAS,$. 
l,G.S.948. LIGHT ALLOY 

I 

CONE 
~ 

B.S.P. METAL 
PROTECTION CAP 
A.G.S. 596 QEEP. 
A.G.S. 597 SHALLOW. 

THE 

PIP! COUPLINGS ILLUSTRATED ON THESE SHEETS INDICATE THE 
'0RMI . Ol' ftlftl COUPLINGS WHICH .t.RE AVAILABLE AND WHICH 

USID WHI~I.VlR PRACTICABLE. REF. A.D.M.S00/13. 

E DITAIL.ID IAAMP.LES SEE S.I.S. 56.) 
CONI INDID JOINT SHOULD BE USED AS THE S1"ANDARD JOINT 
PIPES UP. TO "• DIA. EXCEPT WHERE CONNECTION IS REQUIRED TO 

TO A COMPONENT NOT 'PROVIDED WITH THIS TYPE OF END. 
E JOINTS ARE TO lE USED FOR PIPES FROM 111• TO t"z•. 

A.G.S. 1100 P.ANOE ILLUSTRATED ARE CAPABLE OF WITHSTANDING THE 
Ci WOP.t<INO PRESSURE. 

0 • ~~t• I.I.FL---·-·------------- 3000 LIS/INS .. 

... • 1• I.S. "·····-··------------ 500 LIS/INS. 
tt..•· ~~· I. S, P ............. ~------------- tOO LBS/INS. 

.PIPII TO 11 USED WITH THESE COUPLINGS ARE:­

H 

AND COUPLINGS FOR FUEL, OIL, AIR AND HYDRAULIC SERVICES 

MANUFACTURED AND INSTALLED AS LAID DOWN IN S.I.S. 28. 
I 

ILAR.LY ALL PIPING FOR OXYGEN SYSTEMS IS TO BE MANUFACTURED 

INSPECTED TO S,I.S. t610 AND S.I_.S. 2611. 

PIPE COUPLINGS TO BE WIRE LOCKED"' MUST BE 

0 FOR ON RELEVANT DRAWINCS REF. AOM. S+S. 

10412. 

CONNECT! ONS. SHEET 1. 
DRAWING OFFICE 
DATA SHEET N• 
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HAVILLAND AIRCRAFT COMPANY LTD. HATFIELD. HERTS. 

GENERAL NOTES ON PIPE CONNECTIONS. 
~RD COUPLINGS. 

PIPE COUPLINGS ILLUSTRATED ON THESE SHEETS INDICATE THE 
D FORM'S Of PIPE COUPLINGS WHICH ARE AVAILABLE AND WHICH 

USED WHEREVER PRACTICABLE. REF. A.D. M. 500/13. 

RE DETAILED EXAMPLES SEE S.I.S. 56.) 
CONE ENDED JOINT SHOULD BE USED AS THE STANDARD JOINT 

PIPES UP TO \12· DIA. EXCEPT WHERE CONNECTION IS REQUIRED TO 

~ TO A COMPONENT NOT PROVIDED WITH THIS TYPE OF END. 
LE JOINTS ARE TO BE USED FOR PIPES FROM s;a· TO IY2 ". 

JRES . . 
: A.G.S. 1100 RANGE ILLUSTRATED ARE CAPABLE OF WITHSTANDING THE 

NG WORKING PRESSURE. 

0 - 1
12" B. S. P. ···---------------------- 3000 LBS /INS. 

s~·- I" B.S. P .. _________________________ 500 LBS/INS. 

~~·- 1
1
12." B. S. P- - ----- - - ----~---- - - ------·-· 2.00 LBS/INS . 

. .PIPES TO SE USED WITH THESE COUPLINGS ARE :-

H PRESSURE. 
TUNGUt.A _______ ___________________________ SPEC~ D.T.O. 323. (2500 LBS/IN~ MAX.) 
TIN IRON BRASS ________________________ SPEC~ O.T.D. 318. (4000 LBS/IN~ t.4AX.) 
NICKEl COPPER ALLOY. ______________ SPEC~ D.T.D. 477. (4500 LBS/IN~ MAX.) 

STEEL·---- ------- -----·------------------ SPEC':' D.T.D. 503. (4500 LBS/IN~ MAX) 

PRESSURE { 500 LBS/IN~ MAX. UP TO AND INCLUDING 1" OfDIA .. 
~~~~-...:.~==-=-:..:.=.·· 200 LBS/IN~ MAX . 1'14· 0 /DIA. AND 1~· 0 /DIA. 

f OF THE ABOVE MATERIALS PLUS :-

LIGHT ALLOY··-----------·-···------··· SPEC~ D.T.O. 310. 
TUN GUM ··------- - ----------··--·--·-··SPEC~ D.t.D. 253. 

5SI6LE. PIPE DIAMETERS AND GAUGES 

.c=-PE OF PIPE 
OUTSIDE DIAMETER INS . 

[ GH PRESSU~E 
3116' !/4" ~16. lts· 7;,& '12" s;a· 3;4· 7;8~ 

24 24 22 2.2 20 20 22. 22. c-W PRESSURE 24 24 n 22 2.0 zo 20 20 20 , CEPT D.T. D.310. 22. 22. 
W PRESSURE 

22. 22. 20 20 20 zo 20 20 20 D.T.D. 310. 

~ 

I" IY4" ~~w 

2.0 zo 20 

20 20 20 

,~ 
l,~s ~ 

AND COUPLINGS FOR FUEL, OIL, AIR AND HYDR.AU Ll C SERVICES 

;)£ MANUFACTURED AND INSTALLED AS LAID DOWN IN S.I.S. 28. 

~t ILARLY ALL PIPING FOR. OXYGEN SYSTEMS IS TO BE MANUFACTUR t INSPECTED TO S.I.S. Z610 AND SJ.S. 2611. • . 

PIPE COUPLINGS TO BE WIRE LOCKED MUST BE 

D FOR ON RELEVANT DRAWINGS REF. ADM . 54-8. 

lO.I. 10412. 

EO 

TYPICAL PIPE PE CONNECTIONS. SHEET 1. 
DRAWING OFFICE Y, 
DATA SHEET N~ 19A 
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DOUBLE ENDED BANJO. 
WITH BLEED SCR.EW ATTACHMENT. 

SEE A.G.S. ll28. SHEETS I I. l FOR 
APPLICATION OF A.G.S. fl86 (DOWTY) 
COMPOSITE· STEEL & RUIUR GASKETS. 

BANJO. CONNECTIONS. 

BULKHEAD UNIONS. 

CLA~PED 

5/. • 
16 ~-I ~. 

16 'I • 2. 
5/. a 3/. 

4 

5/. , 
8 'Y.. 

16 ~-32 ~· a 
3¥. • 

32 .,~ .. -

BULKHEAD CONNECTIONS. 

THE HAVILLAND AIRCRAFT COMPANY LTD., HATFII 

IOLTED FLANGED UNIONS. 

A.G.S~ 1219. 

ARRANGsYINT 
CONNECTION 0 
COUPLING OIRg 
A COMPONENT. 

1j" 
I 

,. ~~- r1z· 
,~ .. 
u 1 1~i 1 'Jc 16 I%• 



ANGLED BANJO. 

SE£ A.q.S. ll28. SHEETS I I. 1 FOR 
APPLICATION OF A.G.S. 1186 (OOWTY) 
COMPOSITE ST!EL l RUIBER GASKETS. 

BANJO. CONNECTIONS. 

BULKHEAD UNIONS. 

CLAMPED BUlKHEAD UNIONS. 

BULKHEAD CONNECTIONS. 

THE HAVILLAND AIRCRAFT COMPANY LTD., HATFIELD. HERTS. 

BOLTED FLANGED UNIONS. 

A.G.S~ 1219. 

ARRANGEMENT SHOWING 

CONNECTION. OF et e£ 
COUPLING p!BECT O!i . TO 

A COMPONENT. 

DRAWING 
DATA SHEET 
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THE DE HAVJLLAND AIRCRAFT COMPANY LTD., HAT FIELD, HERTS. 
" " S.P 40. 

~" 
~---··' 

RUBBER GROMMETS. 

----.-- ~ ~· 

E
-22f¥ 

1 I 
I I 

"x" " w" "v --+--+-·, ....... _·,_-+-----

~---+-~ 

--"------~ ~ 

------ -.. 
/ ' 

I(('\\, 
I\\_,_/// 

' / ....... _ _../ 

-~ 

"z ,, WIDTH OF SLOT BORE DIA. 01 THICK-
:t D I A. NESS lt-----,---~-----r----r-------,-, -~ 

'! 0 4 . ~I 0 7 ': I 0 ': 15 ~' 2 0 . 2 5 "v" "W" ''X" "Y '' 
INS. INS. INS. INS. PART NUMBERS 
Ifs l/4 ·:575 ·094 A4 84 C4 04 
3/16 5/16 · 4:5 8 · 0 94 A 6 8 6 C 6 D 6 
114 J/8 ·5 ·094 AB ea ea os 
5 I 16 1116 · 6 2 5 ·I 2 5 A I 0 B I 0 C I 0 D I 0 
:5/s 1/z · 688 .·125 A 12 B 12 C 12 D 12 
7116 5/s ·813 ·125 A 14 B 14 C 14 D 14 
lfz I 1!16 · 8 7 5 · 12 5 .. A 16 8 16 C 16 D 16 
9/16 3 4 I· 0 ·12 S A 18 B 18 C 18 · D 18 

. 5/s IJ/16 I· 063 ·I ZS A 20 B 20 C 20 D 20 
11/16 I.YJ6~ 1·188 ·125 A 22 _ B 22 C 22 D 22 
:5/4 I 1·25 ·125 A24 824 C24 024 
7/g Ills I· 4 3 8 ·IS 6 A 28 B 2 8 C 28 D 2 8 
I 1114 1·563 ·156 A :52 B :52 C 32 D :52 
I lis I ~8 h 6 8 8 ·I S 6 A :56 B :56 C :56 D :56 
I V4 11/z I· 81:5 ·I 56 A 40 8 40 C 40 D 40 
J liS J 5/8 I · 9 3 8 · 15 6 A 44 B 4 4 C 4 4 0 44 
J Yz f 3/4 2 · I 2 5 · 18 8 A 4 8 B 4 8 C 48 . D 48 
J 3/4 2 2 · 3 7 5 · 18 8 A 56 8 5 6 C S 6 D S 6 
2 2 V4 2· 625 ·f88 A 64 B 64 C 64 D 64 

MATERIAL. SYNTHETIC RUBBER (FUEL RESISTANT) 
SPECIFICATION. D.T.D. 560. GRADE "o'.' QUALITY"Q'~ 

METHOD OF CALLING UP. 

E4 
E6 
E 8 
EfO 
El2 
E 14 
El6 
EIS 
E20 
E 22 
E 24 
E 28 
E :52 
E :56 
E40 
E44 
E48 
E 56 
E 64 

A RUBBER GROMMET WITH 11{ BORE & '!1 SLOT WIDTH IS:- S.P. 40. C.l6. · 

F4 
F6 
F 8 

.F I 0 ~ 

F12 
F14 
F16 
FIB 
F 20 

· F 22 
F 24 
F 28 
F :52 
F:56 
F40 
F44 
F48 
F 56 
F 64 

BURLEY RUBBER SECTIONS 

D I A."o'' 

SI 11 

116 
s; " 16 
51 11 
IJ6 

~os 

/1 . ·os 
'f 075 

METHOD OF CALLING UP. 

---1 ~~'W" MATERIAL: NATURAL 
I RUBBER. 

--~-
l~i ATTACH TO ALCLAD 

• ~ WITH BOSTIK "c~ 

EXAMPLE :"BURLEY RUBBER SECTION 5/16 DIA. WITH ~'os SLOT'.'(GIVE LENGTH REQ~) 

GROMMETS DRAWING OFFICE 
DATA SHEET N~ 
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1HE DE HAVILLAND AIRCRAFT mMPANY LID •. , HATFIELD, HERTS. 

ANODI CALLY DtED LABELS SHOULD BE USED WHEREVER POSSIBLE IN PLACE 0 F 
ENGRAVED. OR ETCHED LAB-ELS, THESE LATTER BEIN.G RESTRICTED TO SPECIAL 
APPLICATIONS WHERE THE ANODISED LABELS ARE NOT SUITABLE. D.H. STANDARD 
LABELS SUITABLE FOR SWITCHES ETC., SHOULD BE USED WHEREVER POSSIBLE. 

MATERIAL. 

1. THE MOST SUITABLE MATERIAL FOR ANODISED LABELS IS:- 'COMMERCIAL 
ANODISING ALUMINIUM'. THE GAUGE WILL DEPEND UPON THE SIZE OF THE LABEL 
AND ITS METHOD OF MOUNTING. FOR SMALL, WELL SUPPORTED LABELS, 24 S.W.G. 
IS SATISFACTORY. 

2. AS ANODISED LABELS ARE PRODUCED IN THE FLAT IT IS IMPORTANT THAT 
SPECIALLY SHAPED LABELS ARE NOT SUBSEQUENTLY HEAT-TREATED TO FORM THEM ! 

TO THE REQUISITE SHAPE. TYPICAL EXAMPLES ARE:- CURVED THROTTLE GATES, ~ 
WHERE THE LETTERING IS REQUIRED DIRECT ON TO THE COMPONENT. IN SUCH 
CASES THE MATERIAL SHOULD BE EITHER:-

a) ALCLAD, SPEC. L.72, WITH A SUFFICIENT FLANGE BEND RADIU~ TO PERMIT 
BENDING WITHOUT HEAT TREATMENT (SEE DATA SHEET NO. 1/26B FOR THE BEND 
RADII. ) 

b) ALUMINIUM L. 16 OR ALUMINIUM MANGANESE L.59 WHICH CAN BE MANIPULATED 
WITHOUT HEAT TREATMENT. 

LETTERING. 

ALMOST ANY SIZE OR TYPE OF LETTERING MAY BE USED AS THE LABELS ARE 
REPRODUCED PHOTOGRAPHICALLY. IT IS ~JCOMMENDED, HOWEVER, THAT FRACTIONAL 
SIZE TYPE BE ADHERED TO. SYMBOLS, SUCH AS ARROWS, CAN BE REPRODUCED, ANO 
IF NECESSAR¥ A COMPLETE LABEL CAN BE TAKEN FROM A GOOD ORIGINAL DRAWING. 

COLOUR. 

TWO COLOURS ONLY ARE PREFERRED BUT THREE COLOUR LABELS CAN BE PRODUCED, 
THE ANODISED BACKGROUND COUNTING AS ONE COLOUR. 

WHEN THE LETTER SIZE IS BELOW 5/3 2" , WHITE" (SELF COLOUR) LETTERING ON A 
COLOURED BACKGROUND IS TO BE CALLED FOR, AS THE REVERSE RESULTS IN POORLY 
DEFINED LETTERING. 

FOR LETTER SIZES ABOVE 5/32• , WHITE LETTERING ON A COLOURED BACKGROUND IS 
PREFERABLE, BUT WHERE NECESSARY COLOURED LETTERING CAN BE PRODUCED. 

METHOD OF CALLING-UP. 

THE FOLLOWING INFORMATION IS-REQUIRED ON LABEL DRAWINGS:-

1. MATERIAL. 

2. SIZE AND COLOUR OF TYPE. 

3. COLOUR OF BACKGROUND. 

4. TO BE PRODUCED BY 'ANODIC DYEING PROCESS'. 

ANODISED LABELS. 

-· 

DRAWING OFFICE 
11\TA SHEET NO. 

1/ 
24A 
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THE DE HAVILLAND AIRCRAFT COMPANY LTD .. HATFIELD, HERTS. 
ENGRAVED LABELS. 
THIS TYPE OF LABEL SHOULD ONLY BE USED WHEN SPECIFICALLY R.EQUESTEO. 
THE MAIN OBJECTIOW TO ENGRAVED LABELS IS THAT THE ENGRAVING BECOMES 
FILLED WITH DIRT, OR IS DAMAGED. THE EXCEPTION TO THI~ IS IN THE 
CLASS OF TRAWSPARE~T LA8ELS WHICH ARE ENGRAVED FROM THE 8ACK. 

COLOUR. 
THE ENGRAVING CAW BE FILLED -IN TO ANY DESIRED COLOUR. THE SACKGR.OUUD 
CAN BE NATURAL; PLATED, OR ANODISED. TO A SUITABLE COLOUR. 

LETTERING. 
THE FOLLOWING STANDARD TVPE. SIZES MUST BE ADHERED TO:-

LETTER SIZE. LETTER SIZE No . 

• 
ENGRAVING 913i 

' 
No. 3 

i 
7f .• ENGRAVING No. 4 . 32 

t ' Jt~~ .. ENGRAVING No .. 6 
?A , ' ~ 
·G-4 

J 
ENGRAVING No. 8 

3 .. J 
No.IO Y32 

' 
ENGR"VING 

5 • ~ 
No.l2 i'64 ENGRAVING 

f 
l y,, Wo.l4 
t 

ENGR~VING 

' 3 , l No.l6 V€,-4 ENGRAVING 
T 

~ ETCHED LABELS. 
-J THESE LABELS ARE CHEMICALLY ETCHED AWO ARE PARTICULARLY SUITABLE 

FOR LARGE. INSTRUCTION PAWELS WHERE A' NUMBER OF OIFFEREWT CO~OUR5 

ARE WECESSARY AWD WHERE AN A~ODICALLY DYED LABEL WOULD· BECOME 
SCRATCHED AND DAMAGED. 

COLOUR. 
THE BACKGRQUijO MAY .BE NATURAL, PLATED, OR AWOD.ISED TO A SUITABLE 
COLOUR. THE TYPE AWD DIAGRAM CA~ BE FILLED IN TO AWY DESIRED COLOUR. 

ISSUE DATE LETTERING. 
No. 

COMPIL£0 8Y 

L.,PEHCER 

ANY SUITABLE SIZE, TYPE AND CHARACTERS MAY l!»E. EMPLOYED. 

INSTRUCTION PANELS EMPLOYI~G THIS PROCESS S~OULD 8E ACCURATELY DRAWN 

OUT, AS THE SUBSEQUENT TRAC.HJG IS. PHOTOGRAPJ.lED FOR RE-PRODUCTIO~. 

DRAWHJGS OF BOTH TYPES SHOULD QUOTE:-

(<L) SIZE AND COLOUR OF LfTTERIWG ETC. 

(t) COLOUR O·F .BACKGROUND. 
(c) MATERIAL. 

(d) TYPE 0 ~ L ABE.L 'i..e. {a.) E WG R. AV EO, ( ~) CH EM I CALL V ETCH EO. 

~RAcEo av SAMPLES OF BOTH LABELS ARE AVAILABLE FOR INSPECTIOW IN THE 
GAR.Nl'T t CO. 
15..:7~46 "STAt.JDARDS" SECTION. 

~~-ENGRAVED & ETCHED· LABELS. DRAWING oFFICE No. y:
24 8 DATA SHEET 
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THE DE HAVILLAN.D AIRCRAFT COMPANY LTD., HATFIELD, HERTS. 

_~p\ i "L' Y'A" 
"Y" _/ I· . ~1 ' 

----y-

------H'~'H----- ,_---~ -----+--- -~i=_= __ =_:::::t_ +-----
" r-· ·-t ·+ ·-t - ·t- 11 

i~ = .j. = ~l ~ 11 

---------~--------------~,~~---~---- \ 

-TA~E 1. " " B TABLE 2. 

PART N~ 
WIDTH OPEN DIMENSION 
"w"±'!ol " y ,, 

AS. 1876 '~75 t" ·O 

A 5 1877 I ~I 0 1':o 

AS.I878 I ~'25 1 ~'o 

AS. 1879 " . I· 50 I ~I 0 

TABLE 1. 

Fl,\NGE PLATES 
"A"&." 8" 

20 S.W.G. 

20 S.W G. 

18 S.~1.G. 

18 S.W.G. 

TABLE 2. 

MATERIAL 
SPEC~ 

D.T.D. 610 
h 

D.T.D. 610 

D.T. D. 610 

D.T. D. 610 

PIN 
"P" 

14 S.'YI.G. 
> MILD 

STEEL 

V/EIGHT P~R 
FOOT RUN 

·0617 LR 

·0726 LB: 

·104 LB. 

PART No. WIDTH OPEN DIMENSION FLANGE PLATES MATERIAL PIN WEIGHT PEI\ 
"w"± ':015 "V" "A"&."B" SPEC~ "P" FOOT RUN 

AS. 1880 I~~ 5 2':5 20 S.VI.G. D.T.D. 610 MII~DSS~EGEL ·175 LB. 

NOTE:- HINGES IN ALTERNATIVE MATERIALS OR WITH SPECIAL FLANGE WIDTHS 
CAN BE MADE TO ORDER. 

METHOD OF CALLING UP. 
TABLE 1. LENGTH "L" WILL BE CALLED UP IN INCREMENTS OF ~5 

ie. 3:'5, 4~0, 4~5 \1/ITH A MAXIMUM LENGTH OF 12:'0 

EXAMPLE: A HINGE r'o WIDE 20 S.W.G. x 7~5 LONG WILL BE AS.I877 /75 
A SI M I LA R HI N G E 60 !' 0 LO N G \tl OU L D BE A S. 18 7 7 / 6 0 0 . 

NOTE:- WHEN LENGTH "L'' IS I~ HALF INCHES (7·"5)THIS WILL GIVE FULL END LOOPS. 
WHEN LENGTH "L" IS IN WHOLE INCHES (7:'0)THIS WILL GIVE HALF END LOOPS. 

TABLE 2. lENGTH "L" WILL BE A MULTIPLE OF IY4 AND QUOTED IN INCHES AND 
FRACTIONS OF AN INCH WITH A MAXIMUM. LENGTH OF 71Y4 

EXAMPLE: AS.I880 /6!4 FOR" L'' LENGTH OF 6Y4' THIS WILL GIVE FULL END LOOPS. 
AS.I880/IO FOR "L" LENGTH OF I 0" THIS WILL GIVE HALF END LOOPS. 

IN CASES WHERE A STRONGER. HINGE IS REQUIRED FREE FROM THE SLACKNESS 
PRESENT IN THE FOLDED TYPES SHOWN ABOVE THESE SHOULD BE MACHINED FROM 
EXTRUDED HINGE SECTION. TYPICAL SECTIONS OF THIS TYPE ARE J.l73 &. J.290. 

-IS_S ........ UE....,..D-A-TE-t A STANDARD HINGE (:75 LONG MADE FROM J.290 IS GIVEN ON D.H.S.I71. 
No. IT IS RECOMMENDED THAT ON THESE SPECIAL HINGES, THE TOLERANCE ON THE 
4 J'Atl53 DIMENSION OF THE GAPS&. KNUCKLES SHOULD CONFORM TO THOSE SHOWN BELO\(AND 

--+--,--......,. THAT THE MAXIMUM LENGTH DOES NOT EXCEED 3~'0 

COMPILED 
L.SPENCER 

TRACED 
DoLTOH DRG Co. 
24· 10 ~ I!J52 

~·001 +~001 
I !~oo5 ~j l+~oo.SI 
I 1 I ~ 
r- ·• r . ..., r---, 
1------~ 1------1 ~ Q:=l ~ \ 

A.P~ROVED HINGES DRAWING OFFICE 1/25 
~~~~~ DATA SHEET N<? I: 
~~~~--------------------------------._--~------~--~~:~ ~. ~~-- ·::1 
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THE· DE HAVILLAND AIRCRAFT COMPANY LTD., HATFIELD, HERTS. 

THE BEND RADIUS IS AN IMPORTANT DIMENSION AND MUST BE QUOTED ON ALL 
DRAWINGS OF BENT FITTINGS, IN ORDER. ·TO INDICATE THE RELEVANT HEAT TREATMENT 
AND ALSO TO CONTROL THE TEMPLATE DEVELOPMENT. 

THE BEND RADIUS SHOULD a·E GIVEN IN TERMS OF THE THICKNESS OF THE 
MATERIAL. i.e. BEND RADIUS : 2T. AND NOT 2 G. 

BEND RADii fOR V~RIOUS MATERIALS ARE GIVEN BELOW:-

M lLD STEEL PLATE (SPEC~ 5.3. S.84.· D.T.D.I24A. D.tD. 659. ETC.) 
t . 

BEND RADlUSt = i~ T. THIS MAY BE REDUCED TO 1 T. IF ABSOLUTELY NECESSARY, 
BUT SUCH (.ASES SHOULD BE CONFINED TO S.84 OR D.T.D. 659. 

ALUMINIUM ALLOY SHEET. 

(i}CLAD SHEET TO SFEC~ D.T.D. 687. 
THIS MATERIAL IS NORMALLY RECEIVED IN THE FULLY AGED AND PRECIPITATED 

CONDITION AND IT IS NOT RECOMMENDED THAT SHEETS SHOULD BE BENT IN THIS CONDITION. 
IF FOR DESIGN CONSIDERATIONS IT IS NECESSARY TO BEND D.T.D. 687 IN THE 

'AS RECEIVED' CONDITION u. FULLY AGED, THE ABSOLUTE MINIMUM BEND 
RADii SHOWN IN THE TABLE ON DATA SHEET 1/zs B. MUST BE ADHERED TO. 
BEND RADii IN THE ANNEALED AND SOLUTIONISED CONDITION ARE ALSO QUOTED 
IN THE TABLE. 

(ii) CLAD SHEET TO SPEC~ D.T.D.610 &. D.T.D. 546. 
THIS MATERIAL IS ALSO RECEIVED IN THE FULLY HEAT TREATED CONDfT,ION 

AND IT IS FREQUENTLY DESIRABLE. TO BEND THE MATERIAL IN THIS CONDITION 
FOR TWO REASONS:- ' 
(a) TO PREVENT EXCESSIVE DISTORTION WHICH RESULTS FROM THE SOLUTION 

TREAT M ENT OF LARGE PANELS SUCH AS BU LKH EAOS, RIBS WEBS ETC .. 
(t-) IN THE CASE OF D:T.O. 546 .. TO AVOID THE LENGTHY PRECIPITATION HE~.T 

TREATMENT WHICH IS NECESSARY ON THIS SPECIFICATION AFTER SOLUTIONISING. 

MAGNESIUM ALLOY SHEET (ELEKTRON) SPEC~ D.T.D.II8 & OT.D. 120. 

MINIMUM ··BEND R·Aoii • 2l T. THIS SHOULD .BE ... INCREASED TO 3T. 
WHEREVER POSSIBLE. 

FOR TABLE OF BEND ALLOWANCES FOR LOFT &. WORKSHOP USE 

SE'E DATA SHEET 1/zs B. 

BENDrNG OF PLATES. DRAWING OfFICE 1L 
DATA SHEET N~ t26A_ 
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THE DE HAVILLAND AIRCRAFT COMPANY LTD., HATFIELD, HERTS. 

THE MINIMUM BEND RADii FOR SHEETS IN THE FULLY HEAT 

TREATED CONDITION (AS RECEIVED) AND ALSO IN THE ANNEALED AND 

SOLUTIONISED CONDITION ARE GIVEN BELOW; WHEREVER POSSIBLE 

LARGER BEND RADii SHOULD BE USED. 

THE BEND RADII GIVEN ABOVE ARE THE ABSOLUTE MINIMUM 

AND SHOULD BE MADE LARGER WHEREVER PO.SSIBLE BY 

AT LEAST 
1/2 T. 

* D.T.D. 687 SHOULD NOT BE BENT IN THE FULLY HEAT TREATED 

CONDITION UNLESS ABSOLUTELY NECESSARY AND THEN ONLY AFTER 

CONSULTING THE METHODS ENGINEERS. 

DRAWINGS CALLING FOR D.T.D. 687 TO BE ~ENT SHOULD ALSO CALL FOR 

THE MATERIAL TO BE IN THE SOLUTIONISED CONDITION. 

BENDING OF PLATES. 
DRAWING OFFICE 1..~ 
DATA SHEET N~ /26B 
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THE. DE HAVILLAND· AIRCRAFT CO. LTD., HATFIELD, HERTS. D. H.S. 508.1 

-

NOMfNAL RA~GE OF'Y' AVAILABLE 

SIZE OF 
IDENTIFICATION ·x· RISING IN INCREMENTS 

LETTER OF 1/IGT~ OF AN INCH. 
SLOT MIN. MAX. 

4 B.A. B ·:147 1
116'' 6"' 

2 B.A. c ~ 19 I Yt6" 6"' 
1;4" E " 1116" 6"' ·257 

5/r6" G !'316 Y16" 6'·' 
3fa" J !'386 1116" 6" 

NOTE:- A RANGE OF STANDARD TOOLS IS AV AI LAB LE TO 
PRODUCE THE SLOTTED HOLES SHOWN ABOVE 
IN 5HEET M-ETAL FITTINGS. 
WHERE SLOTTED HOL:ES ARE REQUIRED TO PERM IT 

ADJUSTMENT AND EASE OF ASSEMBLY THEY MUST 
CON FORM TO THE DIMENSIONS GIVEN. 

METHOD OF CALLING UP. 

TO CALL UP A 4 B.A. SLOTTED HOLE WITH DIM.\ X I : ~ 14 7 & 
DIM.'Y':: 1/4":-

D.H.S. 508 

BASIC 

DRAWING 

NUMBER 

4 

'y· DIMENSION AS 
TABULATED IN 
1116 Tt4S OF AN INCH. 

B. 

!DENT I Fl CAT I ON 

LETTER. 

-·--~--~----------------------------------------------------------------~ 1 R .'':i.. C~t: D_--i DRAw I N G 0 F F I c E 1 I G~~,~j~T4~c~ STANDARD SLOTTED HOLES. DATA SHEET N~ J.1/27. 
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3 .. 
1o DIA. 

~·bDJA. 

7. ,. 
16 DfA. 

I,, 
~ DIA. 

~BRAD. 
I,. 

116 RAD 

BEARING ON SPRUCE f:. PLY. 

RAD. 

1--t:!tr=:::::::t:---- ~4. DIA .· 

I,. 
:.'2 RAD. 

1
JrbRAD. 

BEARING ON WALNUT, ASH 
E- OTHER HA·RDWOODS. 

PROFILE RADII MUST CONFORM WITH DIMENSIONS 
GIVEN ABOVE. 

1 ~32 RAD. 

FOR SINGLE BOLTS l)SE THE STANDARD D.H.S. 34 ALGLAD 
WASHE'R.. 

or::v~.\o.J\NG OF'F'ICE 
D-'TA SHE:ET No. 
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THE DE HAVIllAND AIRCRAFT COMPANY LTil,HATFIELD, ~ERT 
WtRE LOCKING TO D.H.S. 514 · 

DRILLING OF NUTS 
' 8 ' ORILL'C' 

N~54 N~54 NC?SA. 

L O KING WIRE: 22SWG. NON - CORRODIBLE STEEL WIRE 1 SP~f,: . J)TP.IS9 OR.DTDI Gt C.ALLtNG UP~ A STANDARD NUT (e.q. A 27 GP) DRIL'-~D FOfi WIRE LOCK ING 
WILL BE A. 27 GP./ OHS 514/0 

DRILLING OF BOLTS , ALSO 4 BA AND l BA CJ1~E6~ HJ:f\D SCREWS 

~Pi'~'A' 4 BA 2 -eA Y4esF ~6ssF 3/a'ssF 7t6ssF ';2 SF 
oRtLCB' N~ se N~ se N<? sa N~ ss NC? 54 KQ s4 N~ 
4 BA Xc 2 BA CHEESE HEAD SCREWS- DRILL NQ 58 
FOR BOLT SIZES ABOVE 1/Z BSF USE THE NUT 
STANDARD FOR DRILLtNG ACf?OSS CORNERS 

CALLING UP: A STANDARD BOLT (e.q. A 25/4 E) DRILLED FO R WIRE 
LOCKING WlLL BE A 25/4E/Qt§. 514/0 

.. .- j 4 • ., .. .. , • - - •• - - :- ~ 

EXAMPLE SHOWING TYPlCAL METHOD OF Vvlr~ E LOCKING 
D.H.S. SI4A ~ PEEHlN(i OF BOLT ENDS 

WHEN NUTS ARE REQU,Rt.D TO BE LOCKED 
BY PEENIHG THE BOLT END 7DRA\VINGS WILL CALL 
FOR 'LOCK TO D ~H.S . 514 A 1 

AND THE FOLLOWING 
METHOD MUST BE USED. 
THE BOLT END MUST BE CUT DOWN TO OtM.'A' 
A SLlGHT COU NT ERSINK tS PE f~ , ·11 SSIBLE lF 
REQUIRED. THE BOLT END IS TH Et PEEHED 
OVER TO CLOSE ONE TH R EAD l\S CLOSE AS 
POSSIBLE TO THE NUT. PREFERt'~BLY THIS 
SHOULD BE DOl~E WITH THE SPEC iAL NUT LOCKI NG 
TOOLS SPECI FIED IN ENG.TECH.MEMO N9 21. WHEN 
SPEClAL 'TOOLS ARE NOT AVAlLABLE LOCKING WI LL 
BE CARRtED OUT BY USING A HAt~MER AND FLAT PUNCH. A REACTiON BLOCK SHOULD BE USED TO SUPPORT THE HEAD OF THE BOLT. 

··--- BOLT S l Z E 2-B A J1;4'asF 5;t6'ssF 3;8ssF 'l-t6'BsF t;i'ssF s;,6'ssF s,a·ssF S E ---- -- _ . -~ATE DIM.'A' ·05 ·OG ·07 . ·075 ·08 ·09 ·09 • \0 
------ -~· 9J~ . D.H.S. 514 8- SPOT LO~KIN_§_ __ OF NUTS 

. -.... WHE~ NUTS ARE RE QUIRED TO BE SPOT LOCKED =-~--- - f': - ORAW~~~S WILL CALL FOR LOC. I<'To D.H.SSIAB'AND TtiE 

SOL TS '/IIL L. BE CENTR E PUNCHED lN TWO PLACES 
COMPILED 

. AS SHOWN TO CAUSE INTERFERENCE WITH BOTH -THREADS. 

: T. D.GOOOING I 

THE BOLT WILL NOT BE CUT DOWN WHEN THIS 
METHOD OF LOCK1 NG IS CALLED FOR. ------1 TRACED NOTE . THIS METHOD OF LOCKING MUST ONLY BE CALLED 

FOR ON SEALING BOL\5 HERE A SEALING COMPOUND \S USED OVER THE THR EADS -

LOCKJNG OF BOLTS, NUTS, AND SCREWS 
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IS~~E DATE 

3 5. 911 

. ALL PIPE COUPLINGS IRRESPECl~VE OF THE!R TYPE OR 

POSlTlON lN THE AIRCRAFT SHOULD BE POSITIVELY" LOCKED, 

SINGLE 'tJlRE LOCKING AS ILLUSTRATED IS PERfvHSS1BLE 

ON PIPE COUPLINGS WHERE THE WIRE LENGTH lS SHORT AND 

LAYS CLOSE TO THE COMPONENT LOCKED, 

DOUBLE WIRE LOCKING I·S PREFEf~RED I\ND iS ESSE·I~TiAL 

WHERE THE CONNECTiNG LENGTH OF WIRE IS UNSUPPORTED 

AND/OR CAN BECOME DAMAGED. 

END OF WtRE TO BE TUCKED UNDER . 
~ THE WIRE TO DESCRlBE A HELl X. 

ROUND THE JOtNT AT LEAST HALF 
A TURN lN THE DiRECTION IN WHICH 
THE FITTING IS TIGHTENED. 

THE FOLLOWING \LLUSTRATIONS ARE TAKEN FROM 5.1'.5.28 

AND SHOWN FOR GUIDANCE. 

THE METHOD OF WIRE LOCKING NEED NOT BE SHOWN ON 

ORAW-t NGS BUT CALL UP"WI RE LOCK TO O.H.S. 514" 

· CERTAtf'J TYPES OF uOlNTS e.g. EXAMPLE (d) BELOW 

REQUlRE A. RtGJD ANCHOR POINT FOR THE LOCK \\iJRE AND 

PROVlSION h1U~T BE MADE FOR THIS ON DRAW!NGS. 

(a.) DRAlN COCK OR ORAlN PLUG 

ADAPTED TO FEMALE FLANGE 

L. 
f· 

I ~ 
' 

RIGID AtiCHC 
POTHT.--

_,.....,~~--t {c) PlPE TO COMX'ONENT CONNEGT.~ON 

REQUlR\NG 1\NO LOCKING \At'i RES_ 

WIRE LOCKING-PIPE COUPLiNGS I D. S.8.3( 
-+1-----w.~l-,_-. ----·----==-.--~; ~j --==----~..-...·---· 

~ . ., 
\ ,· 
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lSJ~E DATE 

3 s. 911 

• CO 
T.O. GOODlNG 

TRA E 
.. D.P. 

. .. LL . ir?E c 1UPLING . IRRES 0 EJ ... -~ 1 -::: u. 

P 0 S 1 T t 0 N \1·4 , HE A I RC RAFT Si-t 0 U L 0 :.; ; +> l' :' rr t. V~ .. Y L · c KED 

Su, rs "".:: , fiR ,- L" ·'"" K~NG AS 'L·L lS . .,.~ ii.7·F.· 
f I il'- L- · •, t \J , l f •-· ~ . , !-'. " .. 

LAYS CLO*'"E TO THE COMPONENT L~jrKEl_) _ 

nol• . - WIRE OCKtN .""' , S ~~"'REFc ~3 r· .... ·""· •. 'D t ~ . r-- c:-•- · ' ~ 
~ '\ 1 ~~'L. .t: . '(_ ~ . ~ , 1· r. - _ \. .-·~ ;.: ~j nr·· . ._.. ~ ... . _ !., l 1. 

WHER . .: ~Hr: CON ~ E err IG LENGTH OF \V I R ~; 1.5 l:N:l ' 

AND/OR CAN BEC0t-.1E DAtv1AGE . 

EH OF Wlfi'E ;o BE TUCKED UNDE ·, 

vlHCH 

·-------- ·--a 
THE fOLLOWING P LUSTRATI O ARE "(Ah F- ~OM Si .. 2 

AND SHO',V, ! FOR GUIDANCE . 

THE ~AETHOD OF Vv•tR . LOC .f G r~EED OT BE SHOW~ ON 

DR~WtN_..S BUT CALL UPUW~E LO_K TC ___ .:.H...:. .. !?'A' 
CERTAt~ TYPES OF JOlNTS e.g, .. ~A~. A 1 l. __ (rl) B LOW 

REQUIRE RIGJD ANCHOR POINT FOR THE L ·c, :l D 

PROV!SlOti t-11~ T BE "-1ADE FOR TH IS ON ORA,,.'!~ r-s . 

. I 

(a.) ORA ~-·-~0~~_2_:~ QBAl~ P 6 
ADAPT D TO EWALE FLANGE 

WIRE 

-.:. \ ' 

\ 
-.- ' ·, . 
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~B ;:~ ~ 
.~ E ~ ...: 

£~~0 
'1.1' '- () 

J2 ~t ' ,.. 

~.~ r:. ~' '·-
~~ ~ 4.':-

;: .~- . 

. 'SSUE MOO. 
N~ NC? 

_: -2 S.77t 
3 5.97/ 

COMPILED 

L. SPENCER 
TRACED 

L.. B. 

···-.-~ ....... -... ~~~,...-------

THE Df-HA\JlllAHD A\RCRAFT COMPA"Y LTD., tiAlFlElOlHERTS. 0. H. S. 5 I 4 
~-

. 

LOCKING OF TURNBUCKLES Bt ADJUSTABLE END STRUTS. SHEET Nq3 N~OF SNTS.3 

THE FOLLOWING METHODS OF WIRE LOCKING APPLY TO AlL FLYI~G AND 

ENGIN r. CONTROLS At-JD STRUCTURAL MEMBERS .. WlTH THE EXCEPTION OF 

. lTEMS J IX 2 DOUBLE. WIRE LOCKING WILL BE USED. ORGS. CALL UP "LOCt< TO DHS.514'• 

I. CONTROL CABLE TURNBUCKLES (TURNBARREL ·AND SCREWED END~) 

2. CONTROL CABLE TURNBUCKLES (TENSION ROD AND 1APPEO ENDS) 

LOCKNU15 MARKER 1'AG SPSI·Z WHERE APPliCABLE 

3. CONTROL CABLE TURN6UCKLES (SPECIAL TURNBARREL AND SCREWED ENDS 

eon4 LO:-~~--~::;~~~I~G ~ 
4. ADJUSTABLE STRUT (BOTH ENDS ADJUSTABLE) 

LOt~~N UT 

6. ADJUSTABLE STRUT INCORPORATING A QUICK RELEASE COUPL\NG . 

7. SPRING STRUTS OR \~ .. ~!viS INCORPORATiNG A PISTON WHlCH lS FREE TO ROTA11 

--------

LOCKNUT 

f./ . ·.• l·/· 



ISSUE MOO. 
i' '-? NC? 

; S.77t -----
3 S.'!J7/ 

--cof~ILED 
L. SPE, CER 

. _ ____Rl.\ C E D 

··--·----~-------..1 

2. CONTROL CABLE TUR BUCKLES (TENS ON ROD AND 1APPED ENDS) 

~------------------------·------------------------~ 3. CONTROL CABLE TURNBUCKLES (SPECIAL TU N ARRE L AND SCREWED ENDS) 

NUTS 

4 . ADJUSTABLE STRUT (60TH ENDS ADJUSTABLE) 

~ . I 
L..H. TH RE.AD LOCK NUTS__; R.H.THREAD 

5.· ADJUSTABLE STRUT (SINGLE END ADJUSTABLE) 

7. SPRING 

LOCK\ NG OF TUR, BUCKLES 0 U A LE f t'D RUT 

</ ... 
f· J (.' .. '\··. · . . 

1
,,. ·.. ,. •< 

.. .. \•···· - ~ 



THE DE lfAVtltAND AIRCRAFT .. tdMPA~Y LTD., HAlF1Elo, HERTS., D. H. S. 5 14 , 

(ISSUE DATE .. 
'· N9. 
t I 5&Pr. !4~ 

2 5.747 

COMP.lLED 

L. SPENCER 

T-RACED 
DOLTON ·owa CD. 

2.G· 8 • 1949 

\\ 

WIRE LOCKING- PIPE COUPLIN~_GS &.-NUTS. sHEET N~·-z I.N~Or.sRTs-.,~·· 

ALL PIPE COUPLfNGS IRRESPECTIVE OF THEIR TYPE OR PO.SITION lbl TJ4.E 
AIRCRAFT SH04LD BE POSITIVELY LOCKED, EXCEPT ON L. P. OXYGEN At:W 
A .. S.I. SYSTEMS: WHERE A.G'.S. 838. TYPE UNION IS USED. 

SINGLE WIRE LOCKrN~ AS ILLUSTRATED IS PERM'tSSIBLE ON PIPE COUPLl~'&S ; 
WHERE THE WIRE LENGTH IS SHORT AND LAYS'CLOSE: TO lHE COMPOt·lENT.LOfK'fD 

DOUBLE WIRE LOCKING IS PREFERRED AND· IS ESSEI"fTIAL WHERE "THE 
CONNECTING LENGTH OF THE WIRE IS UNSUPPORTED AND/OR CAN BECOMf D~~o~ · 

DOUBLE WIRE LOCKING ~UST BE USED ON ALL CONTROl COMPONENTs·· 
AS SHOWN ON SHEET 3 WITH lHE EXCEPTION OF EXAMPLE N<? 1 ~ 

END OF WIRE TO BE TUCKED UNDER. 

~ 

~~=+ 
THE WIRE TO OESCRIBE A HELIX ROUND 
THE JOINT AT LEAST HALF A TURN fN' 
THE DIRECTION IN WHICH "(]E FlUJING 
IS TIGHTENED. 

I 1 

_:E~E~J-

DIM.· B' IS TO D.H. TOOL STANDARD ST.77 & 'NOT A.G.S. DIMS. 

Dl M.'A'. ·440 ·520 ·595 ·705 · 815 ·915 I·OOZ 1·092 1-192 I·Z9Z 1·3821·4681·658 1·8.45 ACROSS . _ .' 
FLATS ·445 ·525 ·600 ·7H> ·820 ·920 1·010 HO 1·20 1·30 1·390 1·480 1·67 · H~O.O 

rtl.f.OCK ~~E ·370 ·450 ·532 ·63 ·80 ·920 ·966 HO J·ZO 1·30 1·37 1·476 1·65 1·86., IUHOLE I..RS . 

( ·~. M~ 58 N~S8 N~58 ~54 N~54 N954 N954 N~54 N~54 N~54 N~48 ~248 ~~48 H~48 
~~~l ~J~~ ORIUDRillllRILIDI\Ill DRILL DRill DRill DRill DRill DRill DRill DRILL DRill DRill 

l
~s.w.G. oF zz·swG. NON -CORRODIBLE sTEEL WIR·E 
lOCK~WrRE ;.S~EC. p.TD_. t 8~ O.R D!-0),_61 _{ RE_F. ONLY) 

NOTE:- A STANDARD NUT (e.g. A.27. G.?.) DRILLED· FOR WIRE. LOCKING WILL BE CA~LEO 
UP AS A.27.G.P./D.H.S.514.D. . 

WIRE LOCKING- BOLTS
1
ALSO CHEESE HEAD SCREWS 4BA & 2BA.~~~~~) 

~1 
I DfA.'A' ~, ~, ~~~ . ~;, . · .. ~~~ 

SHANK DIA. 2. 8.A. ~ BS.F. 16 B.S.F. s B.S.F. 16 B.S.F. 2. B·.S.f. 

O~IIL~·~~E N~ 58 N~58 N~58 H~54 N~54 N~ 54 
S.W.G. OF 22 S.W.G.NON ·CORRODIBLE STEEL 
LOCKGWIRE WIRE.D.T.D.t8'9 OR D.T.D.t61{REF.ONLY) 

FOR BOLT SIZES ABOVE. 1/2."B.S.F. USE THE NUT STANDARD FOR ORILLlNG 
ACROSS CORNERS. 

NOTE:- A STANDARD BOLT (e.g. A. 25. 4.E) DRILLED FOR WIRE LOCKING WILL 
BE CALLED UP AS A .. 25~ 4.E/ D.H.S. 514. D. 

~~~ 

llr~~ 
~J 

,, ( 
. , 
I~' 

l~ 

EXAMPLE SHOWING CORRECT METHOD OF .WIRE LOCKING 

WIRE LOCKI-N.G- NUTS, BOLTS &.:PIPE UNIONS·. DRAWING OFFICE 1; 
. DATA SHEET N<? t29 .. A 
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THE DE HAVJLLAND AIRCRAFT COMPANY LTD.,HATFIELD,HERTS. D. H .S. 514 

LOCKING OF TURNBUCKLES &ADJUSTABLE END STRUTS. SHEET N~ 3 N~ OF SHTS 
4 

THE FOLLOWING METHODS OF WIRE LOCKING APPLY TO ALL FLYING AND 
ENGINE CONTROLS AND STRUCTURAL MEMBERS ·wiTHOUT EXCEPTION 

1. CONTROL CABLE TURNBUCKLES (TURNBARREL AND SCREWED ENDS) 

6////////$'/q 

2. · CONTROL CABLE TURNBUCKLES (TENSION ROD AND TAPPED ENDS). 

MARKER TAG SP 51·2 WHERE APPLICABLE 
;-. i\ 

·~ 3. CONTROL CABLE TURN BUCKLES (SPECIAL TURNBARREL AND SCREWED ENDS) 

/~\ 
: \ .. 
•\.__/ . 

ISSUE MOD. 
N9 N9 
2 5.77/, 

. RETAINING NUTS 

4.. ADJUSTABLE STRUT (BOTH ENDS ADJUSTABLE) 

LOtKN UTS 

5. ADJUSTABLE STRUT (SINGLE END ADJUSTABLE) 

LOCK NUT 

6. ADJUSTABLE STRUT INCORPORATING A QUICK RELEASE COUPLING 
• I 

1-----+------4 7. SPRING STRUTS OR RAMS INCORPORATING A PISTON WHICH IS FREE TO ROTATE 

GOMPI LED 
L SPENCER. 

TRACED 
LOCK NUT 

N U DRAWING OFFICE 1;,: 
LOCKING OF TURNB~CKLES &ADJUSTABLE E D STR TS. DATA SHEET N~- . 729 8 



IS~~E DATE 

I JAN 'so 
2 · S.600 

DRAWN 
L.SPENCER 

TRACED 

D.H.S. 514. 
SHEET N~ 4 N<? OF SHTS 4 

THE FOLLOWING· ILLUSTRATIONS ARE TAKEN FROM S.I.S.28 
AN D S H 0 W N F 0 R G U I DANCE. ( <1, 'b, <:. & cL o.N L Y) 

THE METHOD OF WIRE LOCKING NEED NOT BE SHOWN ON 
DRAWINGS BUT CALL UP "WIRE LOCK TO D.H.S. 514." 

CERTAIN TYPES OF JOINTS e.g. EXAMPLE (d) BElOW 
REQUIRE A RIGID ANCHOR POINT FOR THE LOCK WIRE AND 
PRO VI SI ON Wl LL BE MADE FOR THIS ON DRAWINGS. 

(a.) DRAIN COCK OR DRAIN PLUG 
ADAPTED TO FEMALE FLANGE 

(.c)PIPE TO COMPONENT CONNECTION 
REQUIRING TWO LOCKING WIRES 

(e) PIPE TO ADAPTOR-ADAPTOR TO 
JUNCTION BLOCK (OR A COMPONENT) 

(b) 4 WAY PIECE 

RIGID ANCHOR 
POINT. 

(d) BANJO FITTING. 
(TWO LOCKING WIRES) 

VIEW IN DIRECTION 
OF ARROW "A'.' 

UNION NUTS OMITTED 
FOR CLARITY 

OoLToN Owe. Co. t-------------------------1 
31 · 1 ·19so THE DE HAYILLAND AIRCRAFT COMPANY LTD., HATFIELD, HERTS. 

AP VED DRAWING OFFICE 1 
WIRE LOCKING- PIPE CONNECTIONS ~o~_TA ~~EET N~ }fgc J 
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ISSUE DATE 
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TRACED 
GARNET &C~ 
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THE DE HAVILLAND AIR(RAFT COMPANY LTD., HATFIELD,· HERTS. 
u " 

i---_jyl 
&U _, 
0 :c • 
_, ~m 
-J 

a: 
c 

MUST NOT BE. 
LESS THAN ~03 

DRILL HOLE "B" 
1/4" DIA. 

S/16 DIA. 
3/a· 01 A. 

1/t6" DIA. 

V~" DIA. 
9/16· DIA. 
518" DIA. 

"X" 

"X" 

RADIUS "R" 

~os 

:-os 
:'08 
:oa 
~·lo 

!'JQ 

~ 10 

IT IS RECOMMENDED THAT THIS 

DIMENSION SHOULD NOT BE 

LESS THAN ~25 TO CATER FOR 

ERRORS IN MANUFACTURE. 

DRILL HOLE"B" RADIUS "R" 

11116" DIA. ·: 15 
3/4" DJA. -:IS 

13/t&" DIA. ~IS 

718" DIA. '!15 
15tt6" TO I~G- DIA. ~20 

11/z." TO 2.~" DIA. '=2.5 
.·z'"l" DIA. UPWARDS !"38 

NOTE:- DEPTH OF HOLE TO BE CONTROLLED BY DIMENSION "X~ 
DEPTH OF CHAMFER TO BE CONTROLLED _BY DIMENSION .. Y." 

(I) WHERE PINS THROUGH PLUG ENDS ARE NEAR THE END OF THE TUBE IT IS 

,IMPORTANT .THAT THE EFFECT SHOWN IN EXAMPLE "A" IS AVOIDED.' 

TH.JS RESULTS IN ELONGATED-' HOLES AND BROKEN DRILLS. IF THE 

PINS CANNOT BE. REPOSITIONED, A FLAT BOTTOMED HOLE SHOULD BE 

USED AS SHOWN IN EXAMPLE "e·: 
(2) TO SAVE MACHINING, AND TO MAJ.<E PARTING-OFF OF TUBES TO COARSER 

LIMITS POSSIBLE, PLUG ENDS SHOULD BE DESIGNED WITHOUT A FLANGE, 

AS SHOWN BELOW. IN A FEW CASES, SUCH AS UNDERCARRIAGE STRUTS, 

WHERE TUBES ARE HIGHLY LOADED IN COMPRESS~ON, IT 'MAY BE 

ADVISABLE TO RETAIN THE FLANGE: IN THIS CASE A NOTE SHOULD BE 

ADDED TO THE ASSEMBLY DRAWING OF THE STRUT, CALLING FOR THE 

TUBE TO BE A GOOD BUTT JOINT AGAINST THE FLANGE OF PLUG END. 

EXAMPLE "A': 

STANDARD RADIUSED DRILL 
FOR PLUG ENDS 

EXAMPLE "B~ 

HOLES DRAWING OffiCE 1 / 
DATA SHEET N~ /30 
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ISSUE DATE 
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COMPILED 

B. P.WJLSON 

TRACED 
GARNET E. C~ 
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THE DE HAVILLAND AIRCRAFT COMPANY LTD., HATFIELD, HERTS. 

SHAFT "A'' 

END OF SHAFT TO HAVE 
A SLIGHT CHAMFER 
APPROX ='05 TO FACILITATE 
ENTRY INTO HOLE. 

'!os TO DEPTH 

-1 loF SERRATIONS 

I 

NOTE :-SERRATIONS ON A SHAFT ARE PRODUCED EITHER BY ROTARY CUTTER METHOD 
'A' OR GEAR SHAPER METHOD '8'. METHOD 'A' SHOULD BE USED WHEREVER 
POSSIBLE AS THIS COMPANY ~OLDS THE NECESSARY EQUIPMENT. ALLOWANCE 
MUST BE MADE FOR THE CUTTER AND THE FULL LENGTH OF SERRATIONS CALLED 
FOR. IF METHOD 'e' MUST BE USED THE UNDERCUT SHOWN MUST BE CALLED 
UP ON DRAWING. "L' MAX 

l X 
HOLES SHOULD 
HAVE A SLIGHT 
LEAD-IN APPRO 
~·os TO ASSIST 

X 

BROACKING. 

HOLES 

NOMINAL No OF 
DIAMETER SERRATIONS 

3/8" 36 
Vz .. 36 
51a" 36 
3;4" 48 

I" 48 

t'l4" 48 

1 !lz" 48 

SECTION"X-X~ 
ANGLE 'A' BETWEEN MAX.LENGTH PILOT HOLE 

SERRATIONS . L' DIAMETER 

ro· ~75 ~'351 - !'352 

10' ':75 ~468- :469 

10' ~·75 ~'583- ='584 

1~· 1 ~·zs ~714- !'716 

7~2.· 17zs '!952.- !'954 

1¥2' 1 ~·2s 1~188 -I !'190 

1Yz' 1·"25 r:'4Z.8- I :'42 6 

STOCKS OF TOOL? AND GAUGES ARE. MAINTAINED FOR THE ABOVE RANGE 
OF FINE SERRATIONS. DESIGN SHOULD BE CONFINED TO THIS. RAN·GE. 

METHOD OF CALLING UP ON DRAWINGS:-

SHAFTS:- 48 FINE SERRATIONS x tY4" NOMINAL DIA. FULL LENGTH OF SERRATION =~50 
PROF.ILE AND LIMITS TO B.S.S.A.I9. 

HOLE$:- t:'l88 - r:'rso DJA, PILOT HOLE FOR 48 FINE SERRATIONS x ~~.-NOMINAL DlA. 
PROFILE. AND LIMITS TO B.S.S. A.l.9. 

FOR STRAIGHT SERRATIONS SEE DATA SHEET N~ 1/31 B. 

SERRATED SHAFTS AND HOLES 
DRAWING OFFICE 1/ 
DATA SHEET N~ 31A 
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THE DE HAVILLAND AIRCRAFT COMPANY LTD., HATFIELD, HERTS. 

TO f\EDUCE TOOL COSTS, DESIGNS EMBODYtNG FLAT SER~ATIONS SHOULD 
CON FOf\M AS FA~ AS P~ACTI CABLE TO THE F\AN GE ILLUSTRATED BELOW. 
W H E f\ E PO SS I B LE, TH E M A X I M U M W ID T H 0 F T H E SE~~ AT I 0 N S H 0 U L D 8 E 
LIMITED TO THE WIDTH OF THE CUTTER. 

CUTTER PITCH EFFEcTt TOOTH FORM 0/D. OF '"'lOT OF CUTTEo 
REF. N~ DEPTH (AS PRODUCED BY THE CUTTER) CUTTEf\ " H r\ 

- ~~o4.1 '!oosRAD. I"' 4~5 ~I 
~::~~ ~·o4o ~·o236 .~1 ·~t :l=_W -'-__ .A-=~ 3" ~ 
~ ~~ 

STD 
/I 11 

164/2 ·040 ·0236 -1 ... 2~0 ~i 

STD " 3f64 ~\0 
164/3 ·0625 (0468) ' 3'' .~ 

I~ 3~'o ~i 

STD 
164/4 ~'0625 '!0368 ~ 315~6 

STD 
tl /1 ' 

164/5 ·144 ·0785 ~ 
If 

4 

11 

·045 55° 

STD · ... ....L. ___ ~Et~::!·~~~. 3" 164/6 :'045 :'029 .~1 ~ rA I. -- 3~'o ~I 

NOTE:- SEF\f\ATIONS PRODUCED BY CUTTERS N~ 1,2 & 7 ARE INTERCHANGEABLE. 
= SERRATIONS PRODUCED BY CUTTERS N~ 3 & 4 ARE INTERCHANGEABLE. 

~~---t 

;ISS~E DATE METHOD OF CALLING UP ON DRAWINGS 
2. J"AH.'s3 DRAWINGS SHOULD QUOTE TOTAL WIDTH OF SERRATION REQUIRED AND GIVE 

THE CUTTEF\ N~ WITH AN ENLARGED SCRAP VIEW OF THE SERRATIONS. 
THE SERRATIONS SHOULD ALSO BE LOCATED TO A DEFINITE DATUM. i.t. 
THE CENTRE LINE OF A HOLE OR A DATUM FACE AS SHOWN BELOW. 

-----CREST OF TOOTH 
! COMPILED 
. l.SPENCER 

1\Ar\,~~lr'J'\A..f\/V"'\/VV'v'V'Vl m!_ et 0 F H 0 LE 

· j TRAC D SERRATIONS TO CUTTER 
STD 164 I 

SERRATIONS FOR FLAT SURFACES DRAWING OFFICE 
DATA SHEET N<? 

1/3J B 





THE DE HAVILLAND AIRCRAFT COMPANY LTD.,HATFIELD, HERTS 0. H. S. 18 3-
SHORT BUSHES 

"L' UP TO ~45 

"B,'+'' -·010 

"C,"DIA. BEFORE KNURLING 
'' D"DIA. AFTER KNURL I NG 

BASIC 
PART 

THREAD DIA. DIA DIA. 

"A" "· B ,, "c" "D, NUMBER 

D.H.S.I83 I B 
11 ·249 "-257 

4 B.A. ·35 ~25 r. '!260 

D.H. S. f83/ C 
11 '!312 '!319 

2 B.A. ·so '!314 '!322 
I ,, /1 '!374 

n 
'!382 

DIA. 

"E" 
':247 
'~244 
'!309 
·:306 
'!372 

FULL PARALLEL 
KNURL V32" PITCH 
APPROX. 

"F" "F'' 
LfNGTH 
"L'' 

MIN MAX. MIN. 

11 

~'40 
11 

·20 ·25 

'!20 !'40 
11 

·25 
,, 

HI NI MUM COUNTEI\ 
LfNGT~ BORE 
OF THR . DIA. 

"G" "H" 

:'zo N~ 26 
DRILL 

~·2s N9 11 
DRILL 
"F" 

DEPTH 
or 

HEAD 
':J, 

/1 

·08 
1/ 

·10 
1/ 

7D D. H.S.I83/ E /4 B. S.F. ·625 •376 '!385 '!·369 '!zo ~'40 ·25 ~'30 DRILL ·ro· 

... 

IS_S!]E MO 0. 
N~ N~ 

7 s. 657 

COMPILED 
L.SPEf/CER 

TRACED 

5;. 11 . 
'~75 

:'499 ~'507 .~!497 /1 

!'40 
11 11 "P" 11 

D.H.S. 183 I G 16 B. S. F. ~ 501 '!51 0 ~494 ·20 ·25 ·35 DRILL ·10 

D.H.S.I83/ J 3,{ 11 /1 :'562 !'569 ·~559 '!2o ~'40 
11 

~40 
"W" /1 

8-rB.S. F. ·75 '!564 ~ 572 ~'556 ·30 DRILL ·10 

NOTES. 
I. T H ESt B U S H E S ARE F 0 R USE IN Ll G HT ALL 0 Y C 0 M P 0 N E N T S. 

2. H 0 LE IN CO M PO N ENT TO REC El V E 8 US H WILL BE D RI L LED 0 R RE A M EO TO DIM .HC :
7 

3. IN JHE SHORT ER. BUSHES WHERE THE LENGTH OF THREAD "G.;, LEAVES 
SMALL AMOUNTS ·up TO '~10 MAXIMUM TO BE COUNTERBORED TO DIAMETER 
"H:'THE COUNTER-BORING MAY BE OMITTED IF DESIRED, TO FACILITATE 
PRODUCTION. 

4. F 0 R BUSH E S VI IT H LE N G T H '' L' G R EAT E R T H AN '~ 4 5 T H E P 0 R T I 0 N I N 
EXCESS 0 F T H E K N U R Ll N G IS TO BE REDUCED TO DIAMETER "E '' AS 
SHOWN ABOVE. 

M ET H 0 D 0 F CALL I N G UP. 
LENGTH "L" IS INDICATED BY A NUMBER REPRESENTING THE LENGTH 
IN HUNDREDTHS OF AN INCH INCREASfNG IN '!05 INCREMENTS. 

E X A M P LE :- A S H 0 U L D ERE D . K N .U R LED BUSH V 4" B. S. F. THREAD WITH 
"t:' LENGTH !'65 WILL BE:- D.H.S.l83/E/65 

DoL~~N .f.~;JNGw. r:INISH. CADMIUM PLATE I MATERIAL. ~lLD STEEL ~AR SPECIFICATION. 5. f. 

J<PP.aovEo SHOULDERED KNURLED BUSHES DRAWING oFFtcE l1-r 1c 
~~~· DATA SHEET N9 lu 
~~"------------------------------------------------------------



ISSUE 
N~ 

DATE 

CO.MPI LED 

T. EVA~S· 

TRACED 

THE DE HAVILLAND AIRCRAFT COMPANY LTD., HATFIELD, HERTS. 

CWTTER 

. -<:·os TO DEPTH __, I OF SERRATION 

METHOD 1 

METHOD Z 

REMOVE ONE 
SERRATION 

SERRATION LENGTHS 
QUOTED ARE TYPICAL 

3/4 STRAIGHT SIDED SERRATION 
TO B.S.2059 PART '2 
20 SERRATIONS (CLEARANCE FIT) 

:'013 RAD. 
:·oos 

EXAMPLE 'A' 

LEAVE ONE SERRATION UNCUT 

3/4H STRAIGHT SIDED SERRATION 
TO B.S. 2059 PART 2 
20 SERRATIONS 

:·os RA D. 

'.'74·8 OUTSIDE DIA. 
'.'74-6 -----

:'650 ROOI__.PJA_{t1_!~) 

'=769 OUTSIDE DIA.(MAX.) 

,.._ o­
/-h4-+---f-- --+---+ --+---1"7'7"- ~ ~ 

...... 
U...< 
<­
:J:O 
Ill 

DIAMETER TO CLEAR 
0/DIA. OF SERRATION 

NOTES 

;'!'.~ 

:'4-577 
:4-5 89 

EXAMPLE 'B' 

1. THE PREFERRED STANDARD COARSE SERRATION TO B.S.2059 PART 2 WILL BE CALLED UP ON ALL FUTURE DRAWINGS, IN Ll EU OF THE 
EXISTING SPEC. B.S.A 19 WHICH IS NOW OBSOLESCENT. 

2. FIT OF SERRATION 
THE N.EW B.S.2059 PART 2 SPEC. MAKES PROVISION FOR THREE GRADES OF FIT l.e:'INTERFERENCE'"rRANSITION" AND 'tLEARANCE~ IN 
EACH INSTANCE THE"HOLE" SIZE REMAINS CONSTANT, THE NECESSARY ADJUSTMENT REQUIRED IS ACHIEVED BY VARIATION OF THE 
SHAFT SIZE (SEE DIMENSION 'Q' ON DATA SHEET N9 I/31E). FOR GENERAL APPLICATIONS A "CLEARANCE FIT" SHOULD BE CALLED UP. 

3. UNCUT SERRATIONS 
IN SOME CASES IT IS ESSENTIAL THAT THE SERRATED SHAFT IS RADIALLY DISPOSED IN A CONTROLLED POSITION IN THE SERRATED HOLE.THIS 
IS ACCOMPLISHED BY LEAVING ONE BLANK SERRATION. TO ENABLE THIS FEATURE TO BE PRODUCED IN THE MOST ECONOMICAL L PRACTICABLE 
MANNER, IT IS DESIRABLE THAT THE SHAFT SHALL HAVE ONE SERRATION REMOVED AND THAT THE HOLE SHALL HAVE ONE SERRATION UNCUT. 
DRAUGHTSMAN SHOULD NOTE THAT WHEN DETAILING UNCUT SERRATIONS, THE DRAWING MUST BE FULLY DIMENSIONED, AS SHOWN ABOVE. 

4. CHAMFERS 
THE END ENTRANCE OF SERRATED HOLES SHALL NORMALLY BE CHAMFERED AT 60~ SERRATION ENDS TERMINATING INSIDE A BORE 
AND THE ENDS OF SERRATED SHAFTS SHALL NORMALLY BE CHAMFERED AT 4-5• (DRAWING ABOVE REFERS). THE RECOMMENDED 
DIMENSIONS FOR HIE LENGTH OF CHAMFER ARE GIVEN ON DATA SHEET N~ 1/31 E. 

5. METHOD OF MANUFACTURE 
SERRATIONS ON A SHAFT ARE PRODUCED EITHER BY GEAR SHAPER (METHOD 1) OR ROTARY CUTTER (METHOD 2) (sEE EXAMPLES 
ABOVE). METHOD 2 SHOULD BE USED WHEREVER POSSIBLE. ALLOWANCE MUST BE MADE FOR THE CUTTER AND THE FULL 
LENGTH OF SERRATION CALLED FOR. IF METHOD 1 MUST BE USED, THE UNDERCUT SHOWN MUST BE CALLED UP ON DRAWING. 

6. METHOD OF CALLING UP 

DRAWINGS WILL CALL UP SERRATIONS TO B.S. 2059 PART 2, E.G., A 1:-0 SERRATION WILL BE CALLED UP AS:-
"1!'0 STRAIGHT SIDED SERRATION TO B.S. 2059 PART 2 ·- 24- SERRATIONS(CLEARANCE FITf.(SEE ALSO NOTE ON UNCUT SERRATIONS) 

SERRATED SHAFTS AND HOLES DRAWING OFFICE 
DATA SHEET NQ 



THE DE HAVILLAND AIRCRAFT COMPANY LTD., HATFIELD,' HERTS. 

ANGLE OF SERRATI ON 'C' 

NOMINAL DIAMETER 
PASSES THROUGH ~.,._..,.,,..,."""~ 
POINTS OF TANGENCY. ~y . ...:><;. 

DEPTH OF .:S ~ 
ENGAGEMENT' f'·----\ 

'H' 

HOLE 

HOLE 

~ "'"'"'"'"'"' "'""" ~"""~""'~ -~ ........................ \.V~~,~ 

- ~~~ 
~~-

NOMINAL I 

DIAMETER A' 
HOLE 
DiAMETER :J' 

ROOT 
DiAMETER 'p' 

OUTSIDE 
DIAMETER'H' 

OUTSIDE 
OiAMETE R .' N ' 

ROOT RADIUS'G' 

MAJOR DIAMETER 
OF FUNDAMENTAL 
TRIANGLE 

1D' 

SHAFT 
NOM~ N~ OF ANGLE~HEORETICAL DEPTH OF ROOT HOLE N SHAFT RESULTANT FITS RECOM· NOM~ 
DIA. SER· OFSER· DIAMETERS ENGAGEMENT RAD. OU6(~~E HOLE Ag~~s·s OUTSIDE R~~: DIMENSION ACROSS FLATS IN ·OOI UNITS MENDED DIA. 

RATIONS RATIONS MAX. M IN. MIN. F MIN. MAr DIA. FLATS DIA. M I N. ~~~l~c-e HM~- ck~~~- ~&.~ T,~tl~~ CHAMFER 
A B C D E F x B G H J K N P Q I Q 2 Q3 K- 0 I K-Q2 K-Q3 S T A 
IN. OEG. IN. IN.· IN. IN. IN. IN. IN. IN. IN. IN. IN. IN. IN. IN. 
I ·009 ·2114 ·1390 ·248 I ·1405 ·1393 ·1381 -.1·5 -0·3+0·9 IJ /4 12 60 ·278 ·1966 ·0172 ·2064.006 ·268 .2126 .1399 •24-,. ·199 •1399 •1384 •1369 0 +l·5 +:s-o·04·09 14 
51 ·012 ·2649 ·1738 ·310 ' ·1753 ·1741 ·1729 -1·5 -0·3+0·9 51 lf6 12 6o ·3476 ·245a ·0214 ·2568 .007 ·335 _. 2661 .1747 .309 1 ·249 .1747 .1732 .1717 0 +1.5 +3-o·o4 ·09 ''6 

31 I ·009 ·3271 ·2208 ·373 I ·2223 ·2211 ·2199 +5 -0·3+0·9 3j 'a 16 67Vz·3974·3123·0216·3456.oo6 ·389 ·3287·2217 ·372i·314 ·2217 ·2202·2187 o +1·5+3-o·04·07 8 
111 ,, ·0 11 ·3820 ·2576 ·435 I ·2591 ·2579 ·2567 +5 -0·3 +(}9 7~~ . · 16 16 6712 ·4637 ·3643 ·0252 ·4032 ·006 ·456 ·3836 ·2585 ·434 ·366 ·2585 ·2570 ·2555 0 +1·5 +3-0 ·05 ·09 16 
fj fJ ·0 12 ·4354 •2944 ·49u ,·- . •2959 ·2947 •2935 +5 -0·3 +0·9 lj 

2 16 6712 ·5299 ·4163 ·0300 ·4800 ·007 ·520 ·4370 ·2953 ·497 ·419 ·2953 ·2938 ·2923 0 +1·5 +3-0·05 ·10 2 
51 ·oil ·5578 ·3814 ·623 r ·3834 ·3818 ·3802 -2·0 -0·4+1·2 5, 
18 20 72 ·6489 ·5394 ·0313 ·6260 ·006 ·642 ·5594 ·3826 ·62~ ' ·540 ·3826 ·3806 ·3-786 0/ +2·0 +4·0 ·05 ·10 18 

·013 ·6685 ·4577 ·74r ·4597 ·4581 ·4565 -2·0 -0·4 +1·2 3 314 20 72 ·7787 ·6473 ·0378 ·7560 ·008 ·769 ·6705 ·4589 ·746 ·650 ·4589 ·4569 ·4549 0 +2·0+4·0 '06 ·IO 14 
·015 ·7792 ·5340 ·an ·5360 ·5344 ·5328 -2·0 -o·4 +1·2 7 718 zo . 72 ·9085 · 7552 ·0449 ·8980 ·OIO ·896 . 7812 ··53 52 • 87\ ·760 ·53 52 · 5332 ·53 12 o +2·0 +4·0 ·O? ·IZ la 

1 24 75 1. 0277 .8847 .0437 1.0488 ·013 1.020 ·9066 ·6256 ·99f' · •886 ·6281 ·6261 ·6241 -2·5 -0·5+1·5 .07 ,12 I 
·008 ·9086 ·6271 ·99v 1 ·6271 ·6246 ·6221 0. +2·5 +5·0 

~,~~~~~~~~~~~~.~ol~5~~~~~o2~0~I~70~3~8~1·~12~3 ~ ·7063 qo43 ·7023 -~5 -05+1·5 '' 
IVa 24 75 1-1561 ·9953·0492 1·1808 ·OIO 1·146 1·0225 :7053 1·121 t ·999 ·7053 ·7028 ·7003 o +2·5+5·0 ·08 ·12 1'8 
lt 1.: ·017 1·1335 ·7820 1·24 I ·7845 •7825 ·7805 -2·5 -0·5+1·5 'I 114 24 75 1·284~.1·1059·05501·3200.0121·272 1·1359 ·7835 1·24o 1·111 •7835 ·7810 ·7785 0 +2·5+5·0·08·15 I 4 
3 · ·018 1·2455 ·8602 I ·3 L · •8627 ·8607 ·85 87 -2·5 -0·5 + 1·5 31! I 'la 24 75 1·41301·2165 ·0616 1·4784,013 1·399 1.2479 ,8617 1•371 1·222 .. 8617 .8592 .8567 0 ·+2·5 +5.0 ·09 ·15 I 8 
1 ·020 1·3589 ·9384 1·498 ·9409 ·9389 ·9369 -2·5 -0·5+1·5 1 112 24 75 .1·54151·3271·06741·6176.015 1·525 1•3613 ·_9.399 1.496 1·335 .9_399 .9374 •9349 0 r+-z. 5 .t5.0 ·09·17 1Vz 
5 ·014 1·5242 1·0.608 1·62'3 1•0638 1·\>614 1·0590 -3·0 -0·6+1·8 5ft I Y8 36 80 1·6503 1·5002 ·0470 1·6920 :009 1·643 1.5270 1.0626 1.621 '1·502 j.q626 1:05. 96 1•0566 o +3-0 +6-0 ·08 ·12 I B 

3t . ·015 1·64'10 1-1'.424 1·748 1·1454 1-1430 1·1406 -3·0 -0·6+1·8 3;. 
lt4 36 80 1·77731·6156 ·0511 1·8396·010 1·769 1·64381·1442. 1·746 '1·618 1·1442 H412 1·1382 0 +3-0+&o·08 ·12 I 4 

.., ·016 1·7580 1·22.41 1·873 1·2271 1·2247 1·2223 -3·0 -0·6+1·8 7' 
1,!/s. 36 80 1·90441·7311·0551 1·9836·011 1·895 1·76081·22:S9 I:B71 1·734 1·22591·2229 1·2199 o +3-0+6·0·08 ·13 Its 

·017 1·8748 1·3057 1·.99.8 1·30S7 1~3063 1·3039 -3·0 -0·6.+1·8 
2 36 80 2·03131·8465 ·0592 2·1312 ·012 2·021 1·8776 1·3075 1·9 96 1· 851' 1·3075 1·3045 1·30 15 0 +3·0 +6·0 '08 '14 2 
1 ·019 2·10841·4689 2·248 1·4719 1·4695 1·4671 -3·0-0·6+1·8 If. 2 V4 36 80 2·28522·0773 ·0672 2·4192 .014 2·272 2.111·6 1.4707 2;246 2·0_83 

1
.47_07 1'4 677 1.4647 0 +3.0 +6.0 09 ·17 2 4 t---~r---~---1 

2Vz 36 so 2·53912·3081·0750 2·7000 ··002161 2·525 22··33446280 11··66334221. 22··449968. 2·314 1·63.56 1·6328 1·6300 -3·5 -0·7 +2·.1 ·10 ·17 zlfz JSSN~. E DATE 1·6342 1·6307 1·6272 0 +}5 +7·0 
3 ·022 2·5972 1·8110 2·748 1·8145 1·8117 1·8089-3·5 -0·7+2·1 3 1 2~ 40 81 2·78852•56 11·0735 2·940.0I7 2·773 2•60041·8131 2·746 2' 568 1·81311·80961·8061 0 +3·5+7·0'10 -' 17 214 

3 40 81 ~-04202·7939 ·0798 3·1920 ·024 3·025 2 8328 1·9756 2·998 2·803 1·9791 1·9763 1·9735 -3·5 -0·7 +2·1 ·10 ·18 3 
i.J ·019 2·8364 1·9777 2·996 1·9777 1·9742 1·9707 0 +3·5 +7·0 

NOTE:- FOR NOMINAL DIAMETERS UP TO 6:'o REFER TO SPEC. B.S. 2059 PART 2: 
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DATA SHEET N~ 13) £ SERRATED SHAFTS AND HOLES 

DRAWN 

T.fVANS. 

TRACED 
DOL TON DR\VG Co. 

11 - 7 - 1955 
APPROVED 





THE DE HAVILLAND AIRCRAFT COMPANY LTQ, HATFIELD, HERTS. D. H. S. 500 
" , RAo:'o" 

1 

.. "A" orA. SHEET N~ I IN~ OF SHTS 2 I 

-~-lZ22222Z22ZZI t=W:~2~22ZZZZZ~ . 

"EtA. 
t "c'' ± !' o2 I I 

' ALL DIMENSIONS IN INCHES -1~ 
I i 

~I i 
i 

DIA GAUGE 
OVERALL RAD. DEV~ DIA. GAUGE 

OVERALL RAD. DEV~ DIA. GAUGE IOVfRALL RAD. DEY~ HEIGHT HOLE HEIGHT HOLE HEIGHT HOLE 
"A'' "B" "C'' "D" "E" "A, ''B'' "C'' "D" "E" "A'' "s.'' "C" "D" "E" 
I 24 ·23 ·25 13/16 2·5 16 ·30 ·25 2·274 4·25 24 ·35 ·30 3·860 
I 22 ·22 ·25· 2.7/32. 2·5 14 ·30 ·25 2·308 4·2j 22 ·35 ·30 3·876 
I 20 ·22 ·25 27/32 2·5 12 ·35 ·25 2·30 4·25 20 ·35 ·30 3·896 
I 18 ·23 '·25 7/s 4·25 18 ·35 ·30 3·924 
I 16 ·25 ·25 7/a 2·75 24 ·30 ·25 2·418 4·25 16 ·40 ·30 3·862 
I 14 ·27 ·25 7/a 2·75 22 ·30 ·25 2·432 4·25 14 ·40 ·30 3·902 
I 12 ·28 ·25 29/32 2·75 20. ·30 ·25 2·452 4·25 12 ·45 ·30 3·862 

2·75 18 ·30 ·25 2·484 
1·25 24 ·24 ·25 11132 2·75 16 ·30 ·25 2·524 4·5 24 ·35 ·30 4·11 
1·25 22 ·25 ·25 "I '132 2·75 14 ·30 ·25 2·558 4·5 22 ·35 ·30 4·126 
1·25 20 ·25 ·25 1·052 2·75 12 ·35 ·25 2·55 4·5 20 ·35 ·30 4·146 
1·25 18 ·25 ·25 1·08 4·5 18 ·35 ·30 4·174 
1·25 16 ·30 ·25 1·02 3·0 24 ·30 ·25 2·668 4·5 16 ·40 ·30 4·112 ·./7\ 1·25 14 ·30 ·25 1·053 3·0 22 ·30 ·25 2·682 4·5 14 ·40 ·30 4·152 I .L 

1 ./ 
·30 4·112 ·-~: 1·25 12 ·30 ·25 1·15 3·0 20 ·30 ·25 2·702 4·5 12 ·45 

~ 
3·0 18 ·30 ·25 2·734 

.1·5 24 ·25 ·25 1·268 3·0 16 ·30. ·25 2·774 4·75 24 ·35 ·30 4·,360. 
1·5 22 ·25 ·25 1·282 3·0 14 ·30 ·25 2·808 4 ·75 22 ·35 ·30 4·376 
1·5 20 ·25 ·25 1·302 3·0 12 ·35 ·25 2·80 4·15 20 "35 ·30 ~·396 
1·5 18 ·25 ·25 1·33 4·75 18 ·35 ·30 ~·424 
1·5 16 ·30 ·25 1·27 3·25 24 ·35 ·30 2·860 4·75 16 ··40 ·30 f4·362 

·:I 1·5 14 ·30 ·25 1·308 3·25 .22 <55 ·30 2·876 4·75 14 ·40 ·30 4·402 
'I 

1·5 12 ·30 ·25 1·40 3·25 20 ·35 ·30 2·896 4·75 12 ·45 ·30 4·362 
3·25 18 ·35' ·30 2·924 f! 

1·75 24 ·25 ·25 1·518 3·25 16 ·40 ·30 2·862 5·0 . 24 ·35 ·30 4·610 ~! 
1·75 22 ·25 ·25 1·532 3·25 14 ·40 . ·30 2·902 5·0 22 ·35 ·30' 4626 ~ } 1·75 20 ·25 ·25 I ·552 3·25 12 ·45 ·30 2·862 5·0 20 ·35 ·30 4·646 

I 1·75 18 ·25 ·25 1·58 3·25 10 ·45 <50 2·918 5·0 18 ·35 ·30 4·674 
1·75 16 ·30 ·25 1·52 3·5 24 ·35 ·30 3·110 5·0 16 ·40 ·30 4·612 

if~, 
1·75 14 ·30 ·25 1·558 3·5 . 22 ·35 ·30 3·126 5·0 14 ·40 ·30 4·652 
1·75 12 ·30 ·25 1·65 3·5 20 ·35 ·30 3·146 5·0 12 ·45 ·30 4-612 ;:·Ji 

3·5 18 ·35 ·30 3·174 
.. 

I 

i 
2·0 24 ·30 ·25 1·668 3·5 16 ·40 ·30 3·112 5·5 24 ·35 ·30 5·110 
2·0 22 ·30 ·25 1·682 3·5 14 ·40 ·30 3·152 5·5 22 ·35 ·30 5·126 

I 2·0 20 ·30 ·25 1·702 3·5 12 ·45 ·30 3·112 5·5 ·2o ·35 ·30 5·146 
2·0 18 ·30 ·25 1·734 5·5 18 ·35 ·30 5·)74 
2·0 16 ·30 ·25 1·774 -3·75 24 ·35 ·30 3·360 5·5 16 ·40 ·30 5·112 

I' 

2·0 14 ·30 I 

·25 1·808 3·75 22 ·35 ·30 3·376 5·5 14 ·40 ·30 5·152 ·; 
! 2·0 12 ·35 ·25 1·80 3·75 20 ·35 ·30 3·396 5·5 12 ·45 ·30 5·112 

3·15 18 ·35 ·30 3·424 
2·25 24 ·30 ·25 1·918 3·75 16 ·40 ·30 :5·362 6·0 24 ·35 ·30 5·610 
2·25 22 ·30 ·25 1·932 3·75 J4 ·40 ·30 3·402 6·0 22 ·35 ·30 5·626 

i 2·25 20 ·30 ·25 )·952 3·75 12 ·45 ·30 3·362 6·0 20 ·35 ·30 5·64§ 
ISSUE DATE 2·25 18 ·30 ·25 1·984 6·0 18 . ·35 ·30 5·674 
i N9 2·25 16 ·30 ·25 2·024 4·0 24 ·35 ·30 3·610 6·0 16 ·40 ·30 5·612 

4 5.657 2·25 14 ·30 ·25 2·058 4·0 22 ·35 ·30 3·626 6·0 14 ·40 ·30 5·652 
-2·25 12 ·35 ·25 2·05 4·0 20 ·35 ·30 3·646 6·0 12 ·45 ·30 5·612 

4·0 18 ·3 5 ·30 3·674 6·0 10 ·45 ·30 5·663 
2·5 24 ·30 ·25 2·168 4·0 16 ·40 ·30 3·612 
2·5 22 ·30 ·25 2·182 4·0 14 ·40 •30 3·652 

:coMPILED 2·5 20 ·30 ·25 2·202 4·0 12 ·45 ·30 :5·612 
iL. SPENCER .. 2·5 18 ·30 ·25 2·234 
I TRACED METHOD OF CALLING UP { A STANDARD FLANCED LIGHTENING HOLE IS .'oL.TON DwG Co 
:2.7 · ID · 1952 CALLED UP AS :- D.H.S. 500 '-. z3;4 DIA. 
I .AI ~rR QVED STANDARD FLANG ED LIGHTENING HOLES DRAWING OFFICE 1/32A !~ (L v~ FOR USE ON RUBBER PRESS DATA SHEET N9 I 

l--T . -- -



• ,.l;;--.... 

I 

\...__/ 

7Z 

COMPILED. 

J. M~ GULl OCH. 
TRACEu 

TH~ DE HAVILLAND AIRCRAFT CO. LTD., HAT FIELD, HERTS. D. H. S. 500. 
SHEET N~ '2 .( N? OFSHTS I 2. 

"A'' NOMINAL DIA. 
AS O.H.S. 500 SH1 I I 

DIM~S' MARKED* AS D.H.S. 500 .$H'!' I. 

FOR COMPONENTS WHICH ARE SUBJECTED TO DEEP DRAW IN CA 

OR FORMI~C OPERATIONS WHICH ARE NO~MALLY PRODUCED 

BY THE DROP HAMMER , THE A&OVE TYPE OF FLANGED 

LIC.HTENINC. HOLE MAY BE USED IN PLACE OF THE 

~TANDARD FLANGED HOLE ) D.H.S. 500 SHT J ) CALLED UP 

ON THt COMPONENT DRAWING. 

THIS ALTERNATIVE TYPE OF FLANGED HOLE 

SHOULD ONLY BE USED AFTER FIRST ASCERTAINING 

THAT THE .COMPONENT IS' JN NO WAY IMPAIRED. 

E.G. CLEARANCE FOR A STRUT OR COMPO~ENT 

PASSING T-HROUGH THE HOLE IS NOT REDllCED. 

STANDARD FLANGED LIGHTENING HOLES. 
APPROVED FOR USE WITH DROP HAMMER. 

Vf:T7<. l. ISSUE N «? I J i I I I I l l I I I I I 
]

DRAWING OFFICE I~ 
:>ATA SHEET N.O /32.8 

1 ' 1 1 i r r 1 

LU ~ ~~ALTERATION Nf? I I I I I I I I i I I I I l I I I I I I I l 



THE DE HAVILLAND AIRCRAFT CO.,LTD, HATFIELD,_HERTS. D. H. S. 50 I 
SHEET No. I (No. OF SHEETSl 

THESE STIFFENING SWAGES ARE FOR USE WITH 18 S.W.G. TO 26 S.W.G. SHEET. 

L 'E' ~ ~~ 
K. ~~· 

I L/~~ .. ~- I ~ SECTION THROUGH 
·' ! '~'-'·_~?· ,-8, J

1
!'\ LENGTH OF SW AGE 

~~ ~· . V 
~/////_ --------"/~_;.-, V///A I~~· SHOWING 

I ,, --~ / ~ BLENDING INTO . l ' ' .I EN:;A:OE.BE 
SEMI-CIRCULAR 

SWAGE No. ~Pz~1 ~t,L 's' 'c' 'o' 'E' 
D. H. S. 5 0 I I 0 3/ a" ~.1 6 ~·I 5 ':I 9 ~· 6 3 
D. H. S. 50 I I I 1 I 2 " ~ I 9 ~ Z 5 '! Z 6 : 8 0 

o.H.s. sol 1 3 3/4" .':zs ·~zs ':4 o t ~'o6 
D.H.S. SOl I 4 7/s" '!25 ':25 ':5 I J'! I 5 

,-- .. D. H. S. 50 I I 6 1 '! 2 5 · '~ 2 5 '! Z 5 ~· 9 0 I !'4 5 
~ 

IS~~E DATE 

3 • AVG."55 

METHOD OF CALLING UP ON DRAWING. \ 
DRAWINGS WILL SHOW A FULL OUTLINE OF THE EXTREME EXTENT OF THE 
SWAGE. i.e. DIMENSION 'E' AND A DOTTED LINE OF THE NOMINAL SIZE 
i.e. DIMENSION 'A'. THE ENDS WILL BE SEMI-CIRCULAR AND THE LENGTH WILL 
BE DIMENSIONED AS THE OVERALL EXTENT OF THE SWAGE. A SECTION GIVING 
THE DIRECTION OF SWAGE SHOULD BE SHOWN EITHER BY A FUtL SECTION OR, 
WHERE THIS IS NOT OTHEf\WISE NECESSARY, A SECTION THROUGH SW AGE, AS 
SHOWN AT ARROW 'Y' BELOW. 
A· SWAGE ~/4'

1 

NOMINAL SIZE WILL BE ·CALLED UP AS D.H.S. 50113 

TYPICAL EXAMPLE. 'X' 
~ 

-~, 

--ft-:-1--) ~ ~ 
OHS 501/3 . -- ~I 

SW~GE, ,~r ' . ~ 

. //----1\------------.,..,\ 

--++-- - - --+--

~----·/ ____________ )! 
~ . 

/ ~ OIM'!11f 

I 

\ 

DIM~* AR~ ~ 
TO BE tlVEN I 
ON DRr I 

'-~· I 
-·-~r ---

1 

I 
I 
I 
I 

~ 
COMPILED I -"""- 1 I 

T. E'IANS - U. 
TRACED ' y) ~ 'X X ' 

DOLT(}N ORG. eo. · 'X' SECT I 0 N -
1 ~~r·rs~-~~5~-~~~~~~--~~~----~~~--~------------~--~ 
:· J\r~~~~VED STANDARD STIFFENING $WAGES DRAWING OFFICE 1 L. 

I 
! 

6~~~~ (FOR USE WITH RUBBER PRESS) DATA SHEET NC2 /33 

~....;:!llo,.,....__~-- __________ ___, ---------....--.-----rlZ ........ -----





THE OE HI?VILLI?ND I?IRCP/?FT· C"' U'?· HflTF/ELD. HERTS g~~gg~: 
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CO/I?PILEO 

B.f'. w'ILSON. 
TRRt.'EO 

cl. N. 

RPPROVEO 

X' ')(' 

V
2~(J 

REMOVE Sh'I?RP 
''' ' ''' ' ' ' ' ' ' '~ fOCE Wl T H fl 

'1 ~/ SMRL L Rfll21US 
--r----~__]~~v· 1 I 11PPRox. ·'b2 ~ .l :n· ~1 ;/A--..\---/-, - __ ~ , "'' "~?· +------.·., _-......,-. ~-]' 

\\\ \ ~ 

~ ~ 
~ ~ 

ROOT RRDitJS. ~ c:5 .ROOT lf'RD!ti..S. 
~ ~ 
c:s ~ 
~ ~ 
~ ~ 

D.HS.502. 
FOH 1../SE ON SHOLILOE/i'EO ,80LTS. 

-
TI-IRERDS lJEPTH Or LENti'Tfl Of; 

LINDERCLIT N°· PER !NC'H. THREIJO 'D' 1./NDEI?Ct/TX . 
· .D.H.S. 502/fl 

. , ..... 
:·\ 
);a/ 

OHS. 5{)3/fl 10 ·,!064 ·''23 

".H.S. 502/8 
I/ ·'0582 :21 Oil. .5. 5 03 I 8 

~ 
Of/.S. 5CJ2/C 

·0534 flh'.S. 503/ C 12 :'!.95 

LJ.!-1. S. S02/D 
·h457 

j ,, 
14 D.fi.S 503/ D ·/G7 

D.lfS. 502/E 
·"!46 D. H. S. 503/E /G ·'o4CJ 

D./f. S. 5CJ2/ E 
D.H..S.. So3/F /8 

11 • 

·0356 ·/3 
DH.S. 502/G 

·£132 D.HS. 503/G 20 ·117 

0./i,S. 5{)2/fl 
Oji.S; 503/ H 22 1'o291 ·loG 

.i-""' 

OHS. 502/c.l , /I 

D.H. S. 5 [)3/cJ 2~ •024~ ·0.9 

• FOr;?. T.P. I . ON D/AMETE~S G~EATE~ T!-IAN 

MeTHOD tJF C11LLING iJP. 
/I 

GIVE CORE Dll?lr1ETER TtJ /'IEI?RE.ST 7f5oo 8ND 

f?PPROPR/f?TE LINOERCf/T NLIMBER. E.G. 

LINDERC'LIT TtJ OHS 5CJ2/C 

/ 

D.HS.503. 
EtJR LI.SE tJN BOLTS WIT# 8#/fNK 

THE SliME 01Rif1ETER I?S TIIRE/ID. 

RltlJIL/5 Rt:J~T B;:.F. TH~EADS, 
/UF, CJNL·Y) 'R' tf/10/US WOMINALDIA: CORED/A . 

·'b6 .'CJ/37 /'' ·'E72 

·bG :o12s ~d ·''7.58 

~'cJG . :o,/4 .3/4 
f( 

·G43 

,, 
·{)6 ~00.98 5/8 

11 

:533 

~04 
(( f2" ·42 •0086 

/1 4 •() •n0077 ,_"?!6 /I 

·3G~ 

If 4 •{) ·0069 3;B" '3// 

.''04 !'oo62 o/;i .''254 

·'04 :a a :53 Y4" :2oo 
I,, 5E.£ DATA SHT. NO, IJ!.~ 

NOTc:-

f"OR INTERNRL UNDERCLITS 
SEE 0.17. S. 5CJ 4. 
FOR GASKET UNDEI<CUT 
SEE. D.HS_ 505 

STANDARD EXTERNAL UNDERCUTS. 
DR11WING OFFICE 
DI?T/1 SliT. NO· 

ISSUE NO· 
fl.tJ.81JKER. fiLTERRTI0/'1 N°· 

I 2 I 1 T I I 
I · I I r I 

I I 
I I 

I 
T 

k 

\ 

! 

1 

l 
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CtJMI'ILECJ 

B. I? rilL SON 
TRIICED 

d. tl. 
/IPPR~VED 

TftE De #RYILLRNIJ 11/RCR!lFT C0 ·L ro.HRTFIELD. HERTS. D.H.S.504 

Nt2T{:- a~= MRd~K 0/IIMETER tJF Th'REI?D. 

L/NLJERCLIT N°· TfiREifa5' "V\1." R: ,, ~,.€ ,, [R£L£VIINT 
.PER INCH. ,/, .2, STO. T#tfcROS. 

28 Y4" B..S.F. 

D.H.s. so4/ll 11 

·03 
11 51!~" 8.S.~ ro ·07 ·0/ 

22 '18 '' B. S.P, 

20 ~~: 716'a ~'8.sF 
Ofi.S. 5{)4 js TO ·09 "~ :o J ~ '& 3!{8 ,, 8 . .5'. f! ·Q 

/tO 

. 14 ,, 3f4' 
~ 

.. ~ & B.S.F. 

D.HS .. _ 504-jc TO ·l2 ·'Os -''o2 ?2 11 

TO 1fa''a.s.P. 
12 

I/ "7/~"J., /" B.S.F. 

D"H..S: 5o4jo a- ,, 
6 ·'os ·'02 •/ ~ '8 S P. VPWA.IUJS 

/0 

* FtJR T. P./. OF DIRMET~RS GRER!ER TfllrN /" SeE DRT/1 SHEeT N°· 1(3__ 

METHOD OF Cllt.L ING. UP CJN. 0Rf1W/Nt3.· 

GIVE LINDERL'UT _ DIRMETER LJ' TL1 NLZffREST _0o~o flND #PPROI'RII?TE 
LINDERCUT NUMB_ff 

EX'l?MPLE:- Ft R 7/a" 8.S. F. THReRo 

NOTE:-
. FOR EXTERNAL UNDERCUTS 

SEE D.H.S. 502-3. 
E:OR GASKET UNDERCUT 
SEE D. H.S. 505. 

LJNO~RC'UT .0.1-/.S. 

m · 'B75 /J/11. 

STANDARD INTER.NAL UNDERCUTS. 
OR/1 WING tJFF!C'E 
lJI1TR SliEET IY'0 • 

ISSUE. N°: 
R.B.BIIk'ER' IILT~R'II'TitJty N~· 





THE DE HAVILLAND AIRCRAFT COMPANY LTD.,HATFIELD,HERTS D. H. S. 505 

"B'' . 
SHEET N~ 1 IN~ OF SHEETS 1 M 27~· 

~~$~ ·7 -, 

- ~ ~ I 

~ '//, + ' ~ cr. ~ ///~% a::~~ L&J 

~ L&J t---, 

"G" RADIUs t- L&J 00 
~ :::: . ::::. L&J + I 

~ ~ 

< < 0 

0 0 t:L:. ... L&J 0 

::;<" 
f:L:.i ....,~~ 

o,t ~,it 
(.) L 

UNDERCUT B.S. P.- DIAMETER DIMENSION f\AD I US CORE MAJOR 
N~ THREAD "A" "s" "c" DIAMETER DIAM ET Ef\ 

D.H.S 50~/ A V a'' Jl If 11 11 ,, 
·39 . 05 ·03 ·337 ·383 

1;4" 11 2 11 

~
1

04 '! 450 
,, 

~-~· D.H.S. 50518 ·5 • 07 ·518 l . .......__,! 
19 T. P.l. \tl HIT. , 11 11 .. 

D.H.S. 5051 C FORM ~600/Q 
~, 60 '~07 ·Q4 ·532 ·60 

D.H.S. 505 ID 3/sl/ ~'66 
/1 /1 11 If 
·07 ·04 . 588 ·656 

14 T. P. f. WHIT. '!75 
/1 , ,, 

If 

6, D. H.S. 5051 E FORM ~'75 Olo. ·I 0 ·06 ·658 . 75 

D.H.S. 5051 F Vz" '! 83 
11 I/ 11 " ·10 ·06 ·733 ·825 

D. H. S. 50 5 I G 5/a" ~
1

91 
, 11 ,, 

'! 902 ' ·10 ·06 ·810 

D. H.S. 5051 H 34" 1'! 05 I~ 10 11 , 11 
·06 ·949 1·041 

D. H.S. 5051 J 1fs" I/ 11 

~
1

06 
11 /1 

·8 1·19 ·10 1·097 I· 189 .. 

D.H.S. 5051 K I'! 1': 31 /I I . 3 ~08 
11 

I· 192 j'~ 309 ..--.... 
'11 D.H.S. 5051 L ~I/ I~ 66 

, 
~'os 

11 "'--./ 14 . '3 '·533 I· 65 

D.H.S. 505 I M I Vz'' /I 

I· 89 
11 

•13 
Jl I/ ,, 
·os I· 765 '. 882 

NOTE:-
SEE D.H.S. 502-.3 FOf\ EXTERNAL UNDEF\CUTS. 

~ 

SEE D~H.S. 504. FOR I NTE f\NA L UN. DE f\CUTS. 
THIS . .UNDERCU.T IS SIMlLAR ·TO THAT USED ON THE A.G.S.IIOO SERIES OF 
COUPLINGS AND IS FOR USE IN 'cONJUNCTION WITH GASKETS A.G.S~II38-1139. 
IT SHOULD BE USED FOR ALL SPECIAL PARTS SIMILAR TO THE A.G.S .. SEF\1 ES. 

METHOD OF .CALLING. U.P :- 5~t 11 

r-\ 8 B.S·.P. THREAD 
E~G .. 

( 

H I 

t)-' ' 

COMPILED 
' ............... M ~· B.P. WILSON UNDEF\CUT D.H.S. 505IG. 

'--' TRACED 
'oLTON DltAWING Co. 

DRAWING OFFICE 1 I 12. 5. 1952 STANDARD GA·SKET UNDERCUT DATA SHEET NC? . . 36 ~P~OYED 

~~v~. 
ISSUE N9 . I I 2· I I I. I I I I I I 
ALTERATION N91 Js.657 I I I l 1 I I ~ I -1\, / 
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THE DE HAVILlAND AIRCRAFT COMPANY LTD., HATFI ELD~ HERTS .... ·. 
""'·~ 

"'-. 

TO . ACHIEVE THE MAXI~UM TOOL 'ECONOMY AND TO ASSIST THE 

PRODUCTION DEPARTMENTS AS MUCH AS · POSS I B.LE, DRAWINGS 
.. 

CALLING FOR HOLES. OR BLANKS SHOULD BE ·RESTRICT EO TO 

THE DIAMETERS SHOWN IN THE LIST BELOW, WHEREVER POSSIBLE. 

i 
I •: 3 I 2. ·: 950 I !'750 3~'soo ..r 

~ ':343 !'984 I !'875 3!'625 
0 '.'375 l·"ooo I :'940 3!'700 

~'400 I~ 06 2. 2~000 3!'87 5 

~437 I~ 093 2~ 125 4~000 . 

'!4687 I·" I 2.5 z•: 1 ss 
~ 

4:'1 25 

·:soo J:' 187 z:· 187 4~ I 87 

~531 J!'218 z?zoo 4~250 
~562 1·"250 2.!'2.50 4 ~37 5 .. 

~600 I·" 312 J 2!'312 4!'soo 
·: 625 J!'343 2!'375 4~'625 

~GS6 I !'350 2;500 4:'750 

77 ~687 I~ 375 2~'625 4:'875 

'!718 1:'400 z'!700 s!'ooo 
'!7J4 I ~'437 2.~ 7 50 s:'zso 

1 

,...._" ~·7 50 1!'soo 2~875 5~350 

\ _ _) ~'781 I :'531 3~000 s:'soo 
·:aoo 1!'600 3~ 125 . s:'7so 
'!843 I~ 625 3 ~ 2.50 6~000 
·:a7 s I~ 656 3~300 G!'soo 

·:9 12 I~ 687 3~375 

·:937 1-"718 3?437 

' 
ISSUE DATE 
N~ 

I 

-

COMPILED 

L. SPENCER 

TRACED 
GARNET & C~ 
16. 10. 46 
APPRO~ED~, DRAWING OffiCE 1; . 
(J/5/~ - STANDARD CIRCULAR PUNCHES. DATA SHEET N~ 37. 
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TR.ACE.D 
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APPROVED., 

w~ 

THE DE HAVILLAND AIRCRAFT COMPANY LTD., HATFIELD, HERTS. 

~ 

:: 

:: 

TO ACHIEVE THE MAXIMUM TOOL ECONOMY, AND TO ASSIST THE 

PRODUCTI"ON DEPARTMENTS AS MUCH AS POSSIBLE. DRAWINGSOF 

COMPONENTS WHICH EMBODY A RADIUS AT THE ENDS OR ON THE 

CORNERS ·SHOULD SPECIFY THE RADII GIVEN IN THE TABLES BELOW. 

A LARGE RANGE OF STANDARD TOOLS HAS BEEN BUILT UP FOR 

THESE OPERATIONS, AND MUST BE AOJ.fERED TO WHEREVER POSSIBLE. 

CROPPING PUNCHES FOR CORNER RADII. 

~RAD. 

~RAD. 

TOOLS ARE AVAILABLE FOR. RADII fROM 

:·os RAD. INCREASING IN :·os STEPS TO 

:·so RADIUS. 

SUITABLE FOR GAUGES BETWEEN 

10 S.W.G. AND 20 S.W.G. 

STANDARD CROP AND .PIERCE TOOLS. 

THE FOLLOWING TOOLS ARE AVAILABLE:-

WIDTH OF . B LA N K DIMENSlO N ''X"' 

3;. n ~4 ~" ~2." !'6 9!J , s;a" :'65 ~7 ~4" " 7;" :·9 ,:·o ~" ~ " 
8 16 16 ·8 8 18 14 5/i" ~·35 16 

~" Ys" :r3z: ~" BLr= Y. .. Y." Ys'' Ys'' 
8LAMK 

!1." '18" Ya·~ 3Z N!26 WIT 8 
V,. 

8 

>- kLEAR 
~a" ~2 HOLES 

8 ~~~ 8 'Is" 

Z• 
~. ~ .. 

- N~41 ~8" ~i ~s" 'Is" N~Z6. ~'?11. 8 ~ N!Z6. N~Z6. N~26. ~~26. N~26. 32 N~26. N~26 
~ 

0 
N~26 NC?26. NC?II. N~2.6 5i3i 5;32." N~Z6 N~ 11. N~ If. ~i N~ll. N~ 11. ~" 16 

3;. 11 

16 N~ 11. N~ 11. 
w 
..J 
0 
:r: 

:yl6 .. NC?II. },6' ~~11. 3116, F N~ it. F. F. F. F. F. F. 

LL.. 
0 F. N~30. F. N~ 11 F. P. P. 

~ -. 
0 F. P. F. 

STANDARD CROP .AND PIERCE TOOLS. DRAWING OFFICE 
DATA SHEET N~ 
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TRACED 
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THE DE HAVILLAND AIRCRAFT COMPANY LTD. HATFIELD, HERTS. 

''w· , +~oos ---1 I r- -·o. 

~~~ 
~~ 

"W" "W'' 

11 -11 
.l ~'!~ 
~~~ 11 

r!j 
~h 

SIDE &. FACE CUTTERS WITH RADII 

w 1/ • 5 I , 3 I " 7 I , I I u '!. . 5 I .. 3 I .. 1j" I • 
14 IJ6 1a IJ6 12. 16 18 14 8 

1/s" 1/8 11a" 'Is" 'Is" 'Is" 

r 

SIDE &. FACE CUTTERS WITH SHARP EDGES 

SLITTING SAWS 

1/, " I .. 3 " I I " 5 1 ,. 31 " 7 I " I I " 5 L " 3 I " 7 I " 
W JZ ;1, hz I 8 IJZ 116 IJZ I 8 I'JZ -/16 IJZ 

R 
I " I • I " I " 

- - - - - - - 13z ~ hz IJz 

CONVEX CUTTERS 

w 
13/. " 71 " 15t ,. " 

16 '8 tr6 I 

CONCAVE CUTTERS 

I;" 3;" IJ" SJ" 3;" 1t" lJ" ,,. 5/" 'Y. • 3~" 
la 'r6 14 IJ6 ts 1" lz ''6 la 16 4 

w 
13/" 7/" IS/" " 
116 la 1r6 I 0 i 

RADIUS CUTTERS FOR RECESSING HOLES 
D 

s;,6 .. 
3/s" 
7/ " IS 

'/z'' 

RADII 

STANDARD CUTTERS 
DRAWING OFFICE 
DATA SHEET N2 
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.COMPILED 
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TRACE.D 
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THE DE HAVILLAND AIRCRAFT COMPANY Lro.,HATf"IELD, HERTS. D.H.S. 549 
THE DRAWI~G NOTE 11 c's'K, TO D.H.S. 54'3/~'AEGUIRES THE COUNTERSINK TO BE 

DIMRLED INTO THE SHEET WITH A ROTATING TOOL OF APPROVED*DESIGN SUCH THAT 
THE COUIJTERSII-IK WILL BE FORMED GRADUALLY TO THE DIME~SIOt-15 GIVEN IH THIS STANDARD, 
WITHOUT ~XCESSIVE COINING OF THE METAL ROUND THE HOLE. THE HOLE MUST BE FREE 
FROM BURRS AND INCIPIENT OR ACTUAL EDGe CRACKS. THE COUNTERSINK DIM':' VARIES 
ACCORDING TO THE TYPE OF RI\IET BEING USED AND IT IS IMPORTANT THAT DRAWINGS 
CALL FOR THE. CORRECT TYPE OF COUNTERSINK. SEE BELOW FOR EXAMPLES, 

THE MAXIMUM SINGLE THICKNESS THAT CAN BE DIMPLED IS lbS,W.G.BUT COHBit.IAT­
IONS OF 18 8( 19 OR 19,'20 S..Z4 S.W.G. REDUXE.D TOGE.THER ARE SATISFACTORY. 

EACH ~UCCEEDING DIMPLED SKIN OR COMBINATION OF SI<INS HAS A LARGER DIAMETER 
AWD COUNTE.RSINK ANGLE THA~ ITS PREDECESSOR SUCH THAT WHEN NE.SiEO TOGETHER THE 
POINTS OF lloiTER,ECTIDN OF THE FLAT SHEET AHD. THE coUNTERSINK A~GLE FORM AN 
INCLUDED ANGLE lb• TO THe RIVET AXIS. (SEE FIG. Z). 

WHER~ A THICK COMPONENT IS TO BE COUNTERSUNK To RECEI\IE ONE OR A 
NUMBER OF DIMPLED SHEETS IT· WILL BE CUT COUNTERSUNK To DIMENSIONS 
GIVEN IN TABLES BeLOW. THE DRAWING WILL DETAIL DIM.' 0' AND THE ANGlE 
REQUIRED AND WILL CALL UP\· 11 C'fK, iD D.H.S, 549 ", 

METHOD OF CALLING UP. 
SOLID RI'YEU, 1'20° c's'K, DRAWII-IGS WILL CALL UP c's'K. TO D.H.S. 549/S. 

SKAIU< FINAL DRILL SllE 
DJA. 
?.J?.t ·O~j, _l 
'te· ·tz.a 1 
S/3'1.' ·15'3 I 

13/lb" • 191 I 
48A.BOLT NH7 DRILL 
2 BA.80LT H~ !~DRILLED 80LT HOLE I 
1/4-~ BoLT 1/4' DRILLED ~LT HOLEj 

_j_ 

;::::J ~\ 
I I I 1 FINAL DRILL ---i , SitE 

i 
"CHOB!RT" RIVETS .1'20° C.'s'K, 11 " " " c.'s'K, TO D.H.S, 54'3/ C. 
Mill_ , I!O a c's'K, " 11 " " c's'K, TO D.H.S, 549/ B. 
A~ APPLICABLE,AND ~IVE SI'Z.E MID ClUANTITV OF RI\IET5 REQUIRED. 

_,!, C1 i (~-"~. ';:...-...L•-
RIVET TO BE to!OT MORE L__l __ j 1 Y 

Sl'l.ES OF HOLES WILL NOT BE DETAILED AS THEY ARE GIVEI-l ON THE 
ENGINEERING LAYOUT A'S PART OF A SEQUENCE OF OPERATIONS WHICH ARE:-
1. DRILL 8( REAM PILOT HOLE, c, DE· BURR. ~.FORM DIMPLE, 4.DRILL ·a,. 
R~AM TO FINAL 'SI!E. 5. DE· BURR. 

THAJ.I ~005 PROUD I!IEFORE X 
RIVETft-IG 1 HOR BELOW 
SURFACE AFiER RIVETING. 
TARGET - B Ei WE EN FLU S K ...,.-.,--~--,-,---..--:-:--...,----1 
AND ~002 PRoUD. RIVET X DIA. y' AN INSPECTION PROCEDURE IS CARRIED OUT BETWEEN OPERATIONS ~ 11.-3 

AND AFTER OPERATION 5. DfA. APPRO)(, APPROX. 
3/32.' 9/64' ~/64" 
Ifs• '3 16" 1/16" 

*APPROVED TOOLS 8o' PRACTICES ARE GIIJEN IN TECH. M~MO Hll I ISSUED BY A/C EJ..IGINEERIHG DEPT . 
5)3?.' 15/64' 5/64' 

.c.< ==========~;;:::D=I=M=PL=Z~D 4 SKI~~So• DIMPLED~ 
\02. RAD. r----r--r--~ .. ~, t ~~~~ 

TYPICAL SHANK SOLID CHOBERT ~ ~ 
INTO ONE SKIN. DIA DfA. DIA. I I' 

IC.Bo . D D . "'"' '*"' 1-3..,..:,/,_?>2::4-· _zo_s+--1--~ INTO ONE SKIN.• D (REF.) ' ·02 RAD. NPICAL 
V 1/8' · 264 ·2'27 140° 

IHiO CUT COUNTERSINK. 
1'24° 

1-cS::-/3-:{:t--'-,3_32-t-• 2_6_7+---l ~~ ,....--,...-~----,...---t 
3tr6 ·392 ·362 : ~ I ' sHAH~ soliD cHoBER' 
4-BA.BOLT ·~96 DIA. D~A. 0~· ( 

'!jlz · 241 
1te• . 3oo · 278 

1~0° S(!J'[ ·368 •'318 

INTO ONE Sk'IN. 

. ---~~,. D .. ,~ t--:3_/16..,....·_·4_ze=+-·4_13--':-=----1 
~~~ 4BA.80LT ·~47 

) ~ ( 2BA.BOLT ·4.33 

o(BURR CUT c's'K.TO D.H.S, 553/A 

5 SKINS DIMPLED 

!1:ITQ 2 SKINS. 

INTO ONE SKIN. 

INTO ~ SKINS. 

~I 140° SHAHK SOliD CHOBER1 SKAWK SOliD CHOI!IIRT 

I 
~2·~~3 DIA. DIA. DIA. DlA. D!A· 

. ~ '. DIA. D D "' "' 
·" 3(!Ji •?.17 l(!'l.' •t53 • •O'Z RAD. 
TYPICAL. 1--=-1/_a•:+-, 2_7_l:l+-•2_4_4t--~ INTO C. UT COUNTERSINK. 1/&" · 3IZ 

5(32" •344 ·2.84 140° Sf3i •380 
3
/lo" ·4D4 ·~79 ~~. j J ,_3-'-:/1_6-'-·-4_40-+-_...._~ 

46A.60Li •313 ~~/ 4BA.BOLT 
2 BA. BOLT • 399 ~ c BA. BOLT 

to-:1/4-·=-e-.s-.-F.+--, -s ~-9--t 

~ 

INTO CUT COUNTERSINK. 

DE·BURR cuT c's'K. ro O.H.s. SS3/A. DE·BURR CUT C!I'K.TO D.H.S. 55'3/A 

3 5~31,~5 DIMPLE? 

2~~~~~~J~j"'-:o2 RAC. TYPICAL. 

6. SKIN
1

S DIMPLE07. 

' 144
11 

~ 
11 

' I I I~02 RAD, TYPICAL, 
136° 

I 

INTO CUT COUNIERSINK. 1/a· · 2es ·~6r 

~ SJ:Z 4 BA. BOLT •.330 

·416 ~ 
1--------+----t 

2 BA. BOLT 

OE·BURR CUT c.'s'K TO O.H.S. 553/A. '-------'------4 DE· BURR 

COUNTERSINKS, MACHINE SPIN DIMPLED. 

• I • 

CUT c:'s'K.TO O.H.S. 55'3/ A, 

\
DRAWING OFFICE 
DATA SHEET No. 

1/4oA 
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D. H. S. 523 
SHEET NC? 1 IN~ OF SHEETS! 

SPOTFACES ON MACHINED PARTS 

ALL SPOTFACES CALLED UP ON D. H. DRAWINGS ARE REQUIRED_ 
TO HAVE A 1/16 CORNER RADIUS. (REF. D. 0.1. .10425.) 

GIVEN- BELOW IN TABLE 'A* ARE THE MINIMUM SIZES OF 
SPOTFACES THAT WILL ACCOMMODATE BOLT HEADS, NUTS AND WASHERS 
FOR SIZES BETWEEN 2 B.A. AND 1/z" B.S.f. 

TABLE '8' GIVES THE SIZES OF SPOTFACES NECESSARY ON 
COMPONENTS WHERE THERE IS INSUFFICIENT ROOM TO USE AN OPEN 
ENDED SPANNER, AND THE ONLY METHOD Of TIGHTENING DOWN IS 
WITH EITHER A BOX OR SOCKET SPANNER. 

SPOTFACE CUTTER SIZES 
BOLT HEADS (UNDERSIDE) AND ANY NUT OR BOLT IN 
T H I N N UT S (I 5' CH A M FER) CONJUNCTION WITH A 
STANDARD NUTS (3o• CHAMFER) P LA I N S. P. WASH ER . 

'A' 'B 'A' '8_ 

" ~lcnl I~ ( 

tn ~[~) tH ~ l J 
BOLT • ~ -~ SIZE 

2 B.A. 1J. 11 

16 
__) 9f. ,, 

16 
lj. 
z 9J., 

16 
IJ. If 4 B.S.F. Sfsll 3/4" Ill! 11 

16 3/: 
5/" 16 B.S.F. 11; 11 

16 13f. 11 

16. 3j4" 13~ 11 

16 
3/11 s B.S.F. 3;4"-' ISf. " 16 13~ 11 

16 ISJI6 
1h 11 7/s" - 1 1~6 ISf. " If. 11 

, 
16 B.S.F. 16 I t6 

I/ 11 z B.S.F. I'' '"" 14 '"', I 16 'Ill 14 

. ~B~ - I . NOTE:- A SUFFICIENTLY LARGE SPOTFACE 
· ~ J'd@l~ wa sHouLD BE cALLED FoR To REMovE 

'A' SECTION'A·A' 'A ALL SURPLUS MATERIAL '8' IN SUCH If.-- ~ APPLICATIONS AS SHOWN. (ALLOW FOR OVERSIZE I-$-- CASTING.) THIS IS IMPORTANT TO PREVENT DAMAGE 
, TO PROTECTIVE TREATMENT BY SPANNERS, ETC. 

__,..... -

THE DE HAVILLAND AIRCRAFT COMPANY LTD., HATFIELD, HERTS. 
SPEC MATERIAL FIN ISH DESCRIPTION DRAWN O.L.8Y~RAVE 

V / / MINIMUM SPOTFACE SIZES TRACED Dat.roN/J:Awllicl#. 
IZ. I . 1,~9. 

FOR MACHINED COMPONENTS APPROVED Jf::/1r? 
ISSUE N~ I DRAWING OFfiCE~~. 
MOO. N~ J DATA SHEET N! 41 
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THE DE HAVILLAND A'RCRAFT COMPANY LTO.,Hf\TFIELO, HER1S. 

-·OOitF A G r--~ TYPE'A'PUSH-PULL TYPE 
r-e ~_:-lGRIP~~ -~ ---..,,--- 1....-:::;; 

JifF~ ~ Y/////?X . ·. 
-~-'·"r!l'"""'! 

~H +---- .......... ---- I E D L.l c:::J I~ -...._ r -

i~ ~~///~ T. ~ 

l8'<%l 
J ~ -·0015 

-
-

! E 
1/o -·003 

H J 't --~ 

~ 
GRIP LENGTH 1/ ~ * 3JIG DIA. L lGHTWEIGHT PIN f A G L SINGLE BALL' PULL TYPE ONLY. 

~ - I 

DIA'D' 3;1 1/ 
(6 * 

lj
4 

I( 

S/16 3/8' 7j If 16 IJ2' 9jl'6 s;a' 3;4' 7;18' I "' 
c •365 ·445 ·525 ·525 ·710 ·710 . 920 ·9'20 I· 10 '·10 
E ·375 ·438 ·500 ·625 ·625 ·BI3 ·813 '. 00 1·00 1·25 I· 25 
F ·23 ·41 ·47 ·52 ·52 ·G ·GS ·7A ·80 ·93 1·08 
G ·58 ·72 ·78 ·86 ·SG ·93 ·99 1·08 I· 20 I· 33 1·50 
H 1·31 1·31 1·39 1·39 1·51 . 51 1·78 1·78 I· 89 '·89 
J l· 0 ·94 ·94 ·99 ·99 ·99 ·99 1·14 1·14 1·14 1·14 
K ·66 ·66 . 86 ·86 I· 04 1· 04 1·32 1·32. I· 50 1·50 

LENGTH~" PART NUMBERS . 
-- . z· 5Z55A 302 / I ·3 5255A 303 A 403 '-../ 

J 
·4 5255 A 304 A 504 
·5 5255 A 305 A405 A G05 
·6 5255A 306 A 506 A 706 
. 7 5255A 307 A407 A 607 A807 
·8 - ··-· A 508 A 708 
·9 A409 A 609 AB09 

I· 0 .A 510 A 710 A91 0 
I · 1- A 411 AGII ABll A lOll 
I· Z A512 j A 712 A 912 
I· 3 A 413 A 613 A 813 AIOI3 

" I· 4 A 514 A 714 A 914 Al214 
I · 5 A 415 A 615 A815 AIOJ5 
I· 6 A 516 A 716 A 916 AI21G 
I· 7 A417 A 617 A 817 AIOI7 Al417 
I· 8 A 518 A 718 A 918 Al218 
l. 9 A4\9 . A 6 '9 A919 AJOI9 Al419 -

2·0 A 520 A 720 A 920 Al220 Al620 
2· I A421 A621 A821 A 1021 Al421 

• 2·2 A 522 A 722 A 92Z At222 AI6Z2 ...... : _,_.... .\ 

2·3 A623 A 823 A 1023 IAI423 
~/ 2·4 A 724 A 924 A1224 AI62A 

2.· 5 A 825 Al 025 Al425 
2·6 A9Z6 AI22G Al626 
2·7 A 827 AIOZ7 Al427 
2·8 A92.8 !AI228 IA1628 
2·9 AI029 Al429 
3·0 A 930 Al230 IA1630 
3· I Al031 IAIA31 
3·2 Al2.32 IAIG32 
3~3 THESE PINS ARE NORMALLY USED IN iA 1033 Al433 

3·4 HOLES OF NOMINAL DIAMETER; BUT Al2~ Al&34 
3·5 'AI435 
3·6 FOR MAXIMUM STR_ENGTH VALUES, A\2.36 A\636 
3·7 PARTICULARLY lN TENSION 7 HOLES Al437 

lSSUE 
DATE 

3· B SHOULD BE REAMED. AIG38 
Ni? 3· 9 Al439 

4· 0 Al64_0 3 MR~f' 55 

MATERIAL. HIGH TENSILE STEEL. SPE(C. S. 96 FlNISH. CADMIUM 

METHOD OF CALLING UP . 

I 

~ 
A TYPE "A' PlN . ljz' DlA. W\TH t'f 5 GRIP LENGTH WILL BE:-_COMPILED 

L.SPENCER. 
. ©'PIP' QUICK RELEASE PIN. . TRACED 

D.P. A 3/tG DIA. LIGHTWE\GHT TYPE WITH '~5 GRIP LENGTH WILL BE:-5255A /305 
Af?)P_RI~VEO 'PIP' QUICK RELEA.SE PINS DRAWING OFFICE 1/42A t!V..i. ll...--. DATA SHEET N'? 
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ISSUE DATE , No. 

~ 
I 

I 11tl1.'53 

2 11AR'S5 

COMPILED 
L. SPENCER 

TRACED 
/)OLTOIV DRG Co. 

18. 9 sz 

THE DE HAVILLAND AfP\GRAFT COMPANY LTD., HATFJ·ELD, HERTS. 
BUTTON SHOWN IN LOCKED POSITION. 

~ PUSH TO UNLOCK 
'!2 

'!7 f 
r ~ - . [ 

-t-----~ ~- '·,~76 
• 

GRIp 'A' 
LENGTH 

I 

'B' . < D . 
t""-J 1 " --'------+--· ' , -·0015 _j , .. DIA. D 4>0:5 · 

2~26 

·-

SHANK DIA~ D' . y. 11 ' 4 Sfl " 16 . :5/8' 
DIM~ 'B~ '!30 '~32 '135.' a 

GRiP, j~NCTH PART NUMBERS UJ 
z: - . ~3 5134}403 ~ <{ 
t-
al !'4 j 5134/-504 0 

'! 5 5134/405 51341·605 w 
ttl ':6 5134/506. 
z '~7 5134/407 5134/607 <{ 

'!8 5134/408 5134/508 u 
Q '!9 51341409 . 51341609 . w r': o 5134/510 t- ,. 

V) 

~~ I 5134/4ff 5134/611 ....J 

w . f'! z 5134/512 . 
Vl f ~·3 5134/413 5134/613 0 
I 1!'4 5134/514 .t-

:z r:5 5134/415 5134/615 
-<! 1~6 5134/516 :J: ..__. 

1~7 5134/417" 51·34/617 
~ ' 1~8 5134/518 
uJ 

f!'9 5134/419 s 134[619 I . 
,_~ 

~"o 5134/520 0~ t:.• 

Vl ~ 2~ I 5134/42.1 5134/621 :r 0 2'!2 5 I 3 4/522 t- ....1 
C)~ 2~3 5134/423 5134/623 z-

2~'4 5134/524 w u 
_J w 

2~5 5134/425 SI 34/625 a.. 
n. (/) 2':6 5134/ 526 ~0 

2~'7' 5134/427 51341627 C) t- , 

2~8 51.34/52 8 

METHOD OF CALllNG UP .. 

A PUS~ TYPE 'PIp' P'N Y4' OlA. WITH GRIP LENGTH OF 1'!5 Wl LL BE 
~ PUSH. TYPE'PIP' PIN 
~ WITH HANDLE. 

I 
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THE DE HAVILLAND A/CC~ LTD., HATFIELD, HERTS 
PRE-ASSEMBLED SELF-EJECTING "ozus' FASTENERS 

FASTEN ER, EJECTOR SPRING AND GROMMET ARE 
ONE UNIT FIXED TO MOVABLE PANEL. 

FASTENER DIA. DIA. OR ILL OR ILL 

TYPE 'A' 'B' 
PANEL PANEL 

'P' 'Q' 

E F 5 . 5/16 5 11 

/8 15/32 3 11 

/8 

E F 6 
. 3 11 

/8 
3 11 

/4 . 19/32 7!1'6 
I . 
i 

BEDDING TAPE BESTOBEL J 29 
(SUITABLE KEROSENE RESISTANT 
ADHESIVE.BOSTIK 1754) ·~ 

'G' PANEL'Q' 

PART NUMBERS 
~I I 0 - ~~ I 2 5 ' 

'5' DIMENSION ~070 ~(090 '!(I 0 
GROUP INDEX 'A' '8' 'c' 'D' 

'L' DIMENSION 
1:35 0 E FS - 35A -OS 

~'400 EFS -40A-DS 

E FS - 45A- OS '!45 0 EFS- 45B-DS 
EF6-45A-DS EF6 -45B OS· EF6- 45C-DS EF6-45D-DS 
E FS - 50A- OS ~soo EF 5 - SOB- OS E F 5 - 50C - OS 
EF6- 50A-DS EF 6 - SOB- OS E F 6 .,.... SOC- OS E F 6- SOD- OS 

I~ 55 0 
E F6 - 55A- OS EF6 - 55 8-OS EF6-55C-DS E F6- 550- OS 

~'6 00 E F 5 - 6 0 B - OS . 
EF 6 - 60B- OS 

EF5- 60C- OS 
EF6- 60C- OS 

EF5- 600 - OS 
EF6- 600- OS 

EF 5 - 6SB-OS EFS-6SC-DS EFS- 650- OS 
EF6 - 658-DS EF6-65C-OS· EF6- 650- OS 

EFS- 700- OS 1

!7 00 E F5 - 70C- OS 
E F6 - 70C- OS EF6 - 700- OS 

TO SELECT LENGTH OF FASTENER. 
I. ADD P+ Q +H AND SUBTRACT SPRING DEFLECTION.· 
NOTE· P= PANEL THICKNESS +ANY STIFFENER TO BE GRIPPED BY GROMMET. , 
-· Q== STRUCTURE + BEDDING TAPE. (IF BEDDING TAPE IS ATTACHED TO PAN EL p' ITS 

THICKNESS MUST STILL BE ADDED TO 'Q'.) 
2 .. SELECT FASTENER WITH 'L' D'IMENSION NEAREST TO REQUIRED LENGTH. 
3. IF REQUIRED LENGTH IS LESS THAN 'L' DIM ENSIO.N OF FASTEN ER SELECTED ADD WASHERS UNDER 

SPRING TO EQUAL THE DIFFERENCE. 
METHOD OF CALLING UP FASTENER. 

•. EF5 I 
!SELF-EJECTOR I 

TYPE 

35A 
LENGTH IN 1.(1 00" 
& GROUP INDEX 

I 
'G' TYPE's' SPRING FIXED TO STRUCTURE. 

12 

os 
mm 

'F' /t-<:~<\o·· 
lccuE ~~(_ __ :~~} 
~~9 ::G~:5 ~~)'WJJ ~~~ 

NOTE: PART N9 OF 
-- SPRING IS SELECT­

ED BEFORE LENGTH 
OF FASTENER IS 
CALCULATED. 

SCRAP I VIEW 
'{E;7 

. lsE~RAP VIEW. OF EYELET. 

NOTE THE SUFFIX /012 DENOTES120°C's'K.IN EYELET AND WILL BE USED IN CONJUNCTION WITH 120° 
.~--+--~·· C'S'K.DIMPLE IN SKIN. THIS MODIFIED SPRING IS ALSO SUITABLE FOR USE WITH CUT c's'K.IN SKIN 

AND ELIMINATES THE RIVET BURR PREVIOUSLY CALLED FOR. (REF. 0.0.1. 10363.) 

APPROVED DZUS I:'ASTENERS( COUNTERSUNK ) DRAWING OFFICE 1/42: 
~V_.. rl'\ SELF·EJECTINGTYPE DATA SHEET N~ JA 
~----------------------------------------------------------------



THE DE HAVILLAND AIRCRAFT COMPANY LTD.1 HATFIELDt HERTS. 

-~· 
L 

_L ·~ 
tA J ~ lr: ~ -. 

_L_\ '-' IJ__ v.l 
·1"'1v 
~ 

~-
~ 

c 

FASTENER-TYPES 'A-AJ: FASTENER-TYPES 'F~(FJ'. 

TYPE 
DESIG- A C r-PA~N~_r+--zo-+_25-+_3o--+-3_5--+-4_o-+-4_s-+-s_o-~ 1 ~;;,~ A C P~~r 20 2s 30 35 -40 45 so 

D(M· ·20 ·25 ·30 ·35 ·40 ·45 ·50 NATION °[M ·20 ·25 <50 ·35 ·..tO ·45 ·50 NATION 

D~M. ·08 ·08 ·08 F4 1/ ... 7116' D~M. ·125 ·15 ·[5 ·15 

r AS 511'6 9116 D~M. ·10 ·10 ·10 NOTE. FASTENERS TYPE A3-AJ3 & F3-FJ3 ARE ONLY 
TO BE USED INSIDE AN AIRCRAFT AND TO BE A 61121~/3\ 11/16" DBIM. 125 A r: .J , • CONFINED TO VERY LlGHT PPLICAT IONS. 

\ AJ 5 5 /1~ 9/1~ 0 bM. ·125 ·19· ·19 ·25 FOR S/16 & 3/s COUNTERSUNK'SELF-EJECTING' 

, AJ61~2 1 3!3'~ 111 1 ~ D~M. ·18·8 TYPES SEE DATA SHEET N~ r/ 43A ·-

~-~~/·~hl' 
E ~~:,/)~~ 

~>t: G :fs~ GROMMET 
I GROMMET 

SPRING-TYPE 'S'. TYPE ~G.A: 
1~----~----~======~~~~~~~~~~--~~~~~~_L~~~~~~~ 

FOR USE RECOMMEN~D TEN· H J Do FOa USE 

I TYPE 'G.F.' 
MAX.THICK-. 

PART NQwrrH FAsTENER DEFLEcTioN s1oN E F G PART N9rw1TH FAsTENER 
TYPE LBS. TYPE 

M N 0 NESS OF 
PANEL 

53-150 Dl 2 A3-AJ3 ·04 20 5t" 3
1-" 

5
/ ~ 045 25° GA3-175 A3-AJ3 I 53-175 Dl2 32 32 8 ·175 

713.
1

2 ·015 ·175 ·025 

5 11 

/16 ·025 ·250. ·050 ! 
54-200 Dl 2 A4-AJ4 ·045 30 13 /~4 3/;·z 31~ ~-o62 28° GA4-250 A4-AJ4 
54-225 Dl2 ·225 

3 " 
·028 ·312 ·062 Is 

·375 ·I 25-
I;~ ·035 ·375 ·095 

•500 ·200 

- - - -
I 53-200DI2 s ·· 3 • 5 • ·200 o 53.225 Dl 2 F3-FJ 3 ·04 20 lyz /32 la .225 ·045 25 N 0 NE ·· F3-FJ 3 

Sj" 
16 ·025 ·ISO ·062 

WITH GROMMET 

\ 'p' ·1·~~--

l'*;.~~l!ii=-WITHOUT GROMMET 
TYPICAL ASSEMBLY ('A-'AJ' TYPE) , 

TO SELECT LENGTH OF FASTENER 
I. ADD P+ 0 + H AND SUBTRACT SPRING DEFLECTION. 

P =PANEL THICKNESS+ ANY STIFFENER TO BE GRIPPED BY GROMMET. 
0 ·STRUCTURE+ BEDDING TAPE.(IF BEDDING TAPE IS ATTACHED TO PANEL 'p' ITS THICKNESS MUST STILL BE 

ADDED TO '0'.) 
2. SELECT FASTENER WITH 'L' DIMENSION NEAREST TO REQUIRED LENGTH. 
3. IF REQUIRED LENGTH IS LESS THAN 'L' DIMENSION OF FASTENER SELECTED ADD WASHERS UNDER SPRING TO EQUAL 

THE DIFFERENCE. 

: METHOD OF CALLING UP FASTENER. 
. AS I 20 
\"ou~~PEHEADj \L 11~8J~H 'L' '"\ OR 

F 3 ~~ 45 
C 0 U H TE R S U H K l -:-L-:-:E H~G=-=-T H:--:'..,....,.L'....., 
HEAD TYPE IH 1/too" 

DRAWING OFFICE 1/
4 3 

B , 
DATA SHEET N~ DZUS' FASTENERS 

(ROUND HEAD AND 
COUNTERSUNK HEAD TYPES) 

;. 

'~ 
~ 

; 
I JUlY '56 

COMPilED 
T. EVANS. 

TRACED 
D. P. 

APPROVED 
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I~'SUE 
DATE. Ne: 

5 S.SS9 

THE DE HAVILLAHD AIRCRAFT COMPAN'f LTO.,HATFIElD,HERiS. D.H.S. 5 53 
1 M poRT A N T N o i E . s H E Er N C? 1 N t? oF s Hrs. a 

ALL DRAWINGS BEAR THE FOLLOWING PRINTED NOTE AT TOP OF SHEET 
11 REMO\'E ALL SHARP EDGES':· THE AMOUNT OF MATERIAL TO BE REMO~EO 0~ EDGES 
OF HOLES A~D PLAiES IS NOT SPECIFIED, SUT SUCH A~ OPERA1JON IS OF LONG 
~TA~DlNG IN THlS COMPAN'I AWD THROUGHOUT THE. AIRCRAFT •NDUSTRY, A~D 
THE AMOUNT CA~ Be CONSIDERED AS GOVERNED BY GOOD SHOP PRACiiCE. 

THERE ARE ,HOWEVER .PARTS OF PRIMARY STRUCTURE SUCH A5 PRESSURE CABIN SKINS 
8l APERiURES,SPAR END PLATES,TENSION MEMBERS LIABLE TO FATIGUE 8t PLACES WHERE CRACKS1 

RADIATJN_G FROM HOLES OR OTHER STRESS CONCE~TRATIONS,COULD CAUSE CATASTROPHIC FAILURE.. 

lN SUCH CASE) IT IS DESlRED iO GI~E AN INDICATION OF lHE AMOUNT OF MATERIAL REMOVED 
8< THAT IS ONE OF THE REASONS FOR THE 'SSUE OF THIS (D. H.~. S53)1NSTRUCT ION .On~ ER REASONS 
ARE TO DRAW ATTENTION TO iHE ME.THOO OF D~·BURRING THe EDGES OF HOLES OR JN~IDE 
FACES OF LAMINATED PLATES, ALSO THE NEC.fSSITV OF CLAMPING SUCH LAMINATED 
AS~E.MBLIES WHEN ORILL\~G AND REAMING. 

THE NECESSITY OR OTI-\ERW\SE OF OE.CIOING WHETHER O.H.~. SC:,'3 IS TO Bf CALLED 
FOR IS nu: RESPO~~\BILIT.Y OF THE DESIGNER 1/C OF THE UN\T 1~ AGREEMENT WITH. 
THE STRESS OFFICE.. 

SAMPLES SHOWING ''MINIMUM ACCEPTABLE SlANDARDS "OF Oc·BURRING OF HOLES 
& PLATE EDGES, APPRO\IED BY OcS\GN,(BOTH FOR "REMOVE ALL SHARP EDG!S''& 
1
' OE·6URR TO O.H.S.'S5·3") ARE HELD FOR REFERENCE PURPOSES BY BOTH PRODUCTION 
AWO INSPECTION DEPARTMENTS. 

MEiHOD OF CALLiNG UP ON DRAWINGS. 
WHERE THE EDGES OF HOLE). ONL'f ARE TO 8E DE· BURRED -"DE· BURR TO OHS.SS3 H'' 
WHERE THE EDGES OF PL.ATE ONLY ARE TO BE OE·8URRED·"DE·BURR TO OHS.SS3 E" 
WHERE THf EDGES OF HOLES & PL~TES ARE TO SED;· 8URRED·''OE·8URR To OHS. SS3 H&E 

N Oi E.· ON COMPONENlS OF WHlCH ONL'f A PART lS TO BE Of-BURRED 1\ 
To OH~. SS3 SUCH PARTS MUST Be ~LEARLV ~NO\CATED e.ca. ~ 

lN SUCH CASES THE FOLLOWING NOTe. MUST BE ADDF:O ,, 
11 0E-BURR TO D.H.S. 553 E. WHERE SHOWN 'THUS:-

THICKNESS OF MAT~ 

176. ·OSb OR LESS 

16 S.W.G. (- 064) 
14 S. W.G. (·080) 
12S.W.G. (·104) 
I 0 C). W. G. ( · I 2 8 ) 
8 S. W.G. ( · loO> 
6 S.W.G. (I 190) 
~ S. W.G. ( · l S 0) 

5j1b' TO 1Y1b' INC. 

DETAIL 'H'.(HOLES) 

lt401CAiiON OF 
E XiE.~i OF DE· BURR 

· 003 MAX.CHAMFER 

·003 
TO CHAMFER. 

. 0.05 

} ·003 
TO CHAMFER 

• OlO 

. 0' TO RADIUc.; 
·o3 

FOR EDGES OF HOLES OTHER 1'HAN 
THOSE DiRECTLY U~OER 60L.T HEADS. 

ANY OEFINlTE. BURR HERE 
ON CUT c's'K. HOLE4) TO· 
BE REMO'JED. 

FOR SHEET 1HlNNER THAN l7 S.W.G. A DEFIN,TE DIMENSION IS NOT 
--L-----t PRAC1lCA8LE) BUT EVERY CARE MUST BE. TAKEN TO A~OID THE. EFFECT OF A 
c~.~:~~~~R COU~TERSINK OR lMPORiAN1 BeARING AREA WILL BE LOSi. THE DEPTH OF 
T R A c e o DE - B U R R l N G S H 0 U L 0 N 0 T E. XC E E D ~: 0 0 3 .. 

L. B. 
DE-BURRING & RADIUSING OF 
HOLES AND EDGES OF P~ATE 

DRAWING OFFICe 
DATA SHE.Ei N~ 

1/44A 
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THE DE HAVILLAND AIRCRAFT COMPANY LTD.;HATFJElD, H·fRTS D. H. s. 5 5 3 
RADIUSING OF EDGES OF HOLE~ . $HEET N'? 2 INC?OF SHiS.2 

D.JRECTLY UNDER B.S.J. & D.H.S. NOTE. 
STANDARD BOLT HEADS. ASTHERADIUSINGOFHOLES 

(TO ACCOMMODATE. RADIUS UNDER HEAD TO SHA~K) DIRECTLY UNDER BOLT HEADS IS 
BOLT DIA. 8 OL i RA D. RA D. OF HOLE USUALLY A MACHINING OPERAilON, 

2 B·. A. . o ,·o 1 I o' o ; o 3 A 1.. 1. sucH RA o 11 Mu s r s· e 
JJ , " . ~ f1

4 
SPECJFlCALL.Y CALLED FOR ON 

t4 TO J .
0 015/·030 v DRAWINGS e.9.'~0!R OR '~04R. 

WHERE· A DRILLED HOLE. iHROUGH TWO 
OR MORE COMPONEN'TS HAS TO BE REAMED TO 
SIZE AFTER ASSEMBLY PROVISION SHOULD SE 
MADE BY OVER DE·BURRING THE HOLE: 
ADEQUATELY IN THE DETAIL STATE SO THAT 
AFTER RfAMING THE DE·BURAED EDGE 
WlLL NOT BE CUT 'AWAY. 

(DO NOT CALL FOR O.H.S. 55 3) 

DE·BURR ~~ 

. ' ~~ 
DRILLE~~

7

~~~~ 

DE·BURT~ FINAL 
RI ~ REAM 

lT IS OFTEN NECESSARY TO DRILL HOLES IN A SHEE"TS 
COMPONENT ALREADY PfRMANENiLY ASSEMBLED e.g. BRACKETS CLAMPED ~~~ 
OR OTHER PICK·UP ATTACHMENTS lo LAMINAiED ... ~~V.._ 

~~~ COMPONENTS, BULKHEADS AND iHE LIKE. WHEN SUCH ADDITIONAL ~~~ ~~ ~ 
HOLES .. ARE DRILLED IT IS OBVIOUSLY IMPOSSIBLE TO DE- BURR ~~~ /~ / 
AROU~D THE HOLE AT I~SIDc JOI~1'1NG FAte~ OF iHE ~~~~~ ;,~ ~ 
PERMANENTLY LAMINATED JOB. (~~ ~~ ~ 

IN ·sUCH CASES A SATISFACTORY ALTERNAii\IE IS _ 1\._ 41-toL~ 
TO REAM EACH HOLE (WHETHER CALLED UP AS 'REAM!D' ~<:~~ ~~~ 
o·R ·OR 1 LLE o soLi HOLes') 1 N TH t. FULL V CLAM PE o uP ~~~ ~~ ~ 
COND~TION, BUT lT IS EMPHASISED THAT EFFICJ ENi ~~~~,..._ ~~ ~ 
CLAMPING iS ESSENTIAL TO PReVENT EITHER THE ~~~ ~~~ 
PUSHING UP OF BURRS OR T~E INCLUSION OF CSWARF ~~~ ~~~~f-4-
BE.TWEEN JOINTING FACEs I SHEEiS ___,_J ~~~ 

THe OU1SIOE. FACES OF THE. HOLe WIL.L INADE~UATELY ~~~~Jr~RF 
Be DE· BURRED. CLAM ED LAMINATIO~S. 

DETAIL'' E '' (EDGES) 
DlMENSlONS Gl\Jc~ IN 1~2 MUST BE USED o~ THE .

1 

SHE.E1'S - RI\JETED. 
EDGES OF ALL SHE.t:TS WHE.RE D.H.S. SS"5 'E ~ 'l/0· EACH SHEET WILL 
IS CALLED UP. - ~ BE CHAMFERED/ 
i. SHEE.T- 24 S.\N.G. & lHINNER. I' RADIUSED ON 

EDGES PRIOR 
-\ c)~ FULL RADIUS. . To RIVETING. 

--------I~IDd I SHEETS ... RE DU'>< E D. 
Z. SHEEi & COMPONENiS . 

. . 
R.AO. Q."\. S.W.G. RAD. ~ NEED BE RADIUSED 

- 22G. TO 176. ·00'3 MA)(. L__JJ . 02 - . 03 ON 
~~~~E. DATE L 16G. TO 12G. ·00?,/·005 . . OUTSIDE EDGES ONL'{ 

EDGES OF PlATE TO SE~ lOG. TO '3G. ·003/·010 I PRACTICE TO BE. AVOIDED. 
5 S.SS9 FINISHED FREE. FROM 

'------i--1 FILe~ sAw & SHEAR K~\FE s;,~' 10 11 /lb' I OlO/·O'to ) ) i x RESULii~G IN 
-----...------.MARKS BEFORE: 0 ~ LOSS OF 
'------i---:--1 RADIUSIHG. I ~ -----1 MATERIAL. 

DE- BURRING BY ROTO FINISH TO D.H.A.412 IS AN ACCEPTABLE METHOD PROVIDED 
THE RA.DII ON EDGES REQUIRED BY THIS STANDARD AR.E ACHtE\'ED. 

i'--l C=-:-o-:--:M-=-=Pl..L......,LE=-=o...-·__.NOiE.REF. ONL~ .. SHEET COMPONE~TS iO BE. ROiO Fl~ISHED SHOULD BENOTHINNER 
l.SPENCER. THAN ZO S.W.G. FOR L.IGKT ALLOY OR Z4 S.W.G. FOR STEEL & SHOULD NOT BE GREATER IN 
TRAC.E.D AREA THAN 6'·'0 )( 6'!o UNLESS SUBSEQUENTLY THEY ARE iO BE HEAT TREATED 

L. B. ANO FORMED THUS REMOVING ANY DISTORTION W~fCH MAY RESULT . 

. APPROVED DE.- BURRJNG 8c RADIUSING OF !DRAWING OFFICE '/44 B 
: T.!.J~ .-:...4.- HOLE. S & E OG E '5 OF PLATE DATA SHEET NC? 
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DRAWING OFFICE HANDBOOK..:.. SECTION 11. 

DESIGN NOTE l. 

CLASSIFICATION & D.O. PROCEDURE FOR FORGINGS 

The procedure out I ined in the following paragraphs must be adhered to in .the preparation and· i s·sue 
of drawings of Forgings. This supplements D.H.A.84 instructions for purchasing and fabricating medium 
and high strength wrought aluminium alloys and D.H.A.85. ·(M.20486). Supply Procedure - Steel and I ight 
Alloy Forgings. 

lt is the responsibility of the Assistant Designer in charge of an aircraft or unit to check that all 
drawings of forgings are correctly classified and the full procedure carried out. 

CLASSIFICATION OF FORGINGS 

CLASS l 

of:-
(A) One whose ·failure in flight, landing, take off, or ground manoeuvre might be the direct cause 

(1) Structural collapse 
(2) Loss of contro I 
(3) Failure of motive power 
(4) Injury to _any occupant · 
(5) Unintentional operation of, or inabi I ity to operate any services or equipment 

essent.ial t'o the safety or operational function of the aeroplane. (For A.R.B. -
to operate Essential Equipment Services). 

NOTE:- If the failure would lead to danger only through a second unlikely 
event, such as a broken aerial mast jamming the tail unit controls, 
the part is not deemed to be within the definition of Class 1. 

(B) Any other forging whi eh is a highly stressed part and in which the maxi mum properties of 
the material are required. 

CLASS 2 

One which is defined as a stressed part not covered by the terms of Class 1. 

CLASS 3 

One which is defined as an unstressed or only lightly stressed part not covered by the terms 
of Class l. 

DRAWING OFFICE REQUIREMENTS 

PHYSICAL TEST PIECES 

Where physical tests are necessary on the forging the exact location of the test pieces must 
be indicated in at least two relevant views of the drawing. They will be indicated by the sign shown 
in (q) below, drawn approx. to scale and where more than one is required a reference number will be 
given to eo-relate the sign in various views and on all test reports relating to the particular forging. 

In all cases the letter L or T (Longitudinal or Transverse) will be·given as appropriate; this 
indicates to the Forge Masters which of the two properties specified for the material called for, are 
required to be achieved on the tensile test piece. 

(Cl ) 
(6) 

D~-2-L --~0 

The dimensions of the smallest Standard Tensile Test Piece ore given in (b) above and must 
be used wherever possible. In certain circumstances a flat test piece can be designed but this 
requires special attention and delays routine testing considerably. 

PROJECTION TEST PIECE (Steel Forgings only) 

Consideration should be given to the provision of projection test pieces, forged integrally 
on each and every forging to provide for a nick fracture test. 

This is to see that overheating has not o.ccurred at any time during the production processes. 
However, the projections can only be provided where the essential grain flow of the forging is 
unaffected, their size may be varied to suit the application and agreement on these requirements must 
be reached between the Assistant Designer, the Senior Stressman and the Forge: Masters~ · ·. 



GRAIN FLOW 

The direction of grain flow is to be shown correctly and adequately on the drawing. Approval of 
its direction is to be reached between the D.O., Stress Office and Forge Masters as outlined in the drawing 
issue procedure. 

MARKING OF PART NUMBERS 

The part number of the forging is usually marked by sinking the nu~ber in the die so that it appears 
raised on.the finished forging, but in addition to this further marks recording cast, batch and various 
processes, are added by the foundry. lt is therefore necessary to indicate clearly on the drawing the 
position for all such markings,.bearing in mind that a stamped marking may affect the finished part. 

NEW DRAWINGS OF FORGINGS IN CLASS 1 

(For L.A. forgings requiring pre-heat treatment machining to the requirements of D.H.A.84, see 
·additional D.O. procedure and n.otes on opposite page). 

A drawing of the proposed forging is prepared and in the majority of cases takes one part number 
for both the part as forged and the finished part. Where permanently attached parts such as bushes are 
required on the finished part, the N.D. number will be given to the 'as forged' part. · 

In the case of two handed parts made from a common forging, it wi 11 be necessary to provide an . 
N.D. number for the forging. The left and right hand parts, as machined, will also require a number which 
may also be N.D. if further details are assembled to them. 

The material must be selected from the relevant table in Part 3 of the D.O. Handbook, and the· 
notes appropriate to the condition in which it is to be machined added. 

The drawing will indicate the required grain flow and the positions of the test pieces, decided in 
consultation· with the Stress Office and where necessary~ with the Forging Company's Representative. 
The drawing wi 11 not be approved for issue unti I it has received the signature of the Senior Stress men 
concerned, in addition to the normal drawing approval procedure. 

The drawing will be clearly marked up 'PRELIMINARY- FORGING TECHNIQUE NOT FINALISED' 
and the ·issue number marked A. 

. lt will be issued through the Print Issue Dept. and distributed as laid down on the 'Issue of 
Drawings' instruction prepared for each aircraft project. This details the special issue accorded to 
forgings and requires the print slip to be clearly marked with the word 'FORGING' after the part number. 
(This applies to all classes of forgings). 

Copies of the drawing are sent to the Buying Office and thence to the Forge Masters who, in 
turn prepare and submit for approval their die drawing indicating grain flow, die line, location of test 
pieces etc. and confirming their ability to achieve the mechanical properties required. .. . 

On receipt of this information the Buying Office forward one copy to the Section Leader respon­
sible, and one to the Stress Office. If necessary, further letter issues of the aircraft drawing will be 
made until agreement is reached, whereupon the note (Preliminary) is ·removed, the issue raised to one 
and fully issued permitting purchase of the forging. 

NEW DRAWINGS OF FORGINGS IN CLASS 2. 

For drawings of Class 2 forgings a similar procedure to that outlined for Class 1 will be followed 
as far as grain flow, die I ine and the abi I ity to achieve mechanical properties etc. are concerned, but 
test pieces will not be called for.· This is based on the assumption that the material properties are 
sufficiently stable to realize the strength required without resort to tensile tests. · 

NEW DRAWINGS OF FORGINGS IN CLASS 3 

Drawings of Class 3 forgings, after agreement on classification by the Stress Office, may be 
fully issued (Issue 1) and buying may proceed forthwith. The drawing will indicate approximate grain­
flow for guidance to the forger and general reference. 

FORGINGS TO REPLACE STOCK MA "PERIAL 

Where a drawing exists for a part machined from bar or plate material already in production, and 
it is desired to introduce a forging the procedure given above will be followed appropriate to its classification. 

For Class 1 or 2 the drawing wi 11 be marked up as required and given the issue 'A' in the next 
adjoining column to the last number issue and when approved will take the next consecutive issue number. 
Production to the last number issue wi 11 continue unless specifically stopped by Suspense Note. 

For Class 3 the drawing will simply take the next consecutive issue number indicating change of 
material. 

Where special materia I may have been necessary previously, consideration shou Id be given to the 
issue of a Suspense Note on that material. 

,-
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DRAWING OFFICE HANDBOOK- SECTION 11 

DESIGN NOTE I. 

FORGING MACHINED FULLY HEAT TREATED 

Forgings that may be machined in the solution treated and precipitated condition will follow the 
above procedure a·nd must bear the note 'MACHINE IN THE SOLUTION TREATED AND PRECIPITATED 
CONDITION'. 

Forgings, where the form, i.e. in thin sections of large area, is likely to cause excessive distor­
tion during heat treatment must be machined in the solution treated condition and any distortion during 
machining corrected before precipitation, in such cases the drawing must bear the note 'MACHINE IN 
THE SOLUTION TREATED CONDITION, ADJUST AS REQUIRED BEFORE PRECIPITATIONf. 

FORGINGS REQUIRING PRE·HEAT TREATMENT MACHINING 

The mechanical properties of the higher strength light alloys are finally obtained by quenching 
from solution heat treatment, followed by precipitation heat treatment where ap'propriate. 

Tlie rapid quenching induces a stress gradient through the section which can give rise to distor­
tion on subsequent machining and, in severe conditions, fracture depending on the extent of machining, 
thickness of section and the stress distribution. 

lt is desirable therefore, to remove a minimum and uniform amount of material from any surface 
after solution treatment to avoid penetrating the underlying tension zone, thereby causing distortion. 
The minimum amount of material to be removed will depend on the complexity of the forging and the 
risk of distortion during heat treatment. 

lt is desirable that the forging be machined to fin.ished part dimensions before heat treatment, 
but to allow for heat treatment distortion a maximum of ~'06 of surplus material may be necessary on all 
locating or working faces to be machined off after heat treatment. 

lt is essential that the correct heat treatment and machining sequences be applied and the 
appropriate instructions given on drawings. 

Drawings must cover three stages of manufacture and allocate a part number for the component 
at each stage as follows:-

(l) THE BASIC FORGING. The drawing will be prepared as detailed 
previously and will give the note 'FORGING TO BE SUPPLIED IN 
THE ANNEALED CONDITION'. 

(2) THE FORGING MACHINED, BEFORE HEAT TREATMENT. The 
drawing wi 11 cover the maximum possible metal remove I before solution 

heat treatment as noted above, and will give the note 'MACHINE IN THE 
ANNEALED CONDITION LEAVING NOT MORE THAN ~'06 DISTORTION 
ALLOWANCE WHERE NECESSARY AN'o SUBSEQUENTLY SOLUTION 
TREAT AND PRECIPITATE'. 

(3) THE FORGING FINISHED MACHINED. The drawing will give the finished 
dimensions and the note 'MACHINE IN THE SOLUTION TREATED AND 
PRECIPITATED CONDITION'. 

The actual form the drawing wi 11 take depends on the size or complication of the component. 

For larger and complicated components, three drawings are preferred but (2) may be made N.D. on 
(3) by 'starring' dimensions to the relevant notes, but this should not be done where (3) becomes 'ND' 
itself due to the addition of further detai Is such as bushes, etc. in the final sub•assemb ly. 

Small forgings may be fully detailed on one drawing sheet but must give three part numbers for 
the three main stages related to tne notes give:.1 above. . 

lt will be the responsibility of the Methods Engineering department to determine the pre-heat 
treatment machining dimensions. 
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DRAWING OFFICE HANDBOOK. SECTION II. 
DESIGN NOTE 4. 

NOTES ON THE USE OF HIGH STRENGTH LIGHT ALLOY EXTRUDED BARS AND SECTIONS 

(MATERIALS BS. L. 65 and DTD 363 ONLY.) 

The following notes are to draw attention to:-

(a) Variation of strength properties with size of extrusion. 
(b) Nature and extent of coarse grain banding. 
(c) The need for exclusion of coarse grain. 
(d) The need for strength properties and extent of coarse grain banding to 

be guaranteed. 
(e) Test procedure to DHA 396. 
(f) Drawing Office procedure for Extrusion drawings. 
(g) Drawing Office procedure for Component drawings. 

(a & b) STRENGTH PROPERTIES AND EXTENT OF COARSE GRAIN BANDING. 

Data sheet 111/8 and III/8 B gives details in table form. 

(c) EXCLUSION OF COARSE GRAIN. 

Coarse grain seriously affects the fatigue life of a finished component and its· 
inclusion in any major structural members should be the subject of agreement between the 
Designer in charge and the Senior Stressman. 

(d) GUARANTEE OF STRENGTH PROPERTIES ~TI COARSE GRAIN BAND. 

Under no~mal acceptance test procedure on a material batch basis cer~a1n lengths of 
extrusion have been found to have slightly reduced strength properties and/or excessive 
coarse grain banding. 

On components where guaranteed properties and control of coarse grain are an essential 
feature of their design such a risk cannot be accepted and the test procedure to DHA 396 A and/ 
or B will be called for. 

(e) TEST PROCEDURE TO DHA 396. 

Specification DHA 396 is issued to detail our particular requirements for hi~l strength 
light alloy extrusions under the terms of B.S. L100 Section 6, and controls both very large 
and normal sizes of extrusion, by guaranteeing the properties given on data sheet 111/88 or 
specifically agreed properties under 

Section A. The coarse grain banding, by macro examination. 
Section B. Strength properties, by test pieces taken from each end of each 

cut length of extr~-~on. 

This procedure involves a considerable amount of additional machining and inspection control 
ru1d it is the responsibility of the Designer in charge to call for DHA.396 only when necessary. 

GENERAL NOTE. (1) Where a component is called for to be made from a given extrusion or bar 
size, no alternative may be used without Concession approval or drawing alteration. 

(2) If sufficient test evidence is available to show that a particular 
extrusion is consistently above specification requirements, the Laboratory may 
make application to the Stress Office for the relaxation of the Test procedur~ to 
~HA 396 on any specified component. e.g. A stringer section calling for DHA.396 
Section B cou~d be relaxed as regards de Havilland testing to DHA 376 or even to 
BS L.lOO Section 5 only as regards to the Suppliers testing. 
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DESIGN NOTE 4 

(f) DRAWING PROCEDURE FOR EXTRUSIONS. 

The drawing of the extrusion will be under a 'J' Drawing number for extrusions up to a 
max. size defined as one weighing 130 lbs .which can be circumscribed by a 5 • dia. circle and 
is not in itself greater than 4 square inches in area. 

Sections exceeding this maximum are considered to be large and will be given a D.H. 
aircraft Pt.No. They are subject to an appreciable variation in mechanical strength properties 
throughout the cross section, and because of their size and length, from one end to the other. 
Such extrusions are the subject of special discussion between the Design Office and the 
Supplier .. 

J. DRAWINGS. (a) Where coarse grain banding is to be removed. 

1. The section will be drawn chain dotted and fully dimensioned to show the maximum 
section of the finished machined part (N.B. This may be made up from a number of varying 
sections required on the finished machined part). 

2. The length to the nearest Inch, of the extruded section required to make the 
actual finished component. This is required for calculation of billet size and position of test 
piece sections. 

N.B. i. This cut length must include an additional 12 in. for heat treatment 
test pieces. 

ii. It must also include any additional length required by Production for 
clamping on milling or stretch forming machines. 

iii. If the component is to be 'Reduxed' a further additional length of 12 in. 
may be required for a Redux test piece. 

For small finished components, extrusions will be ordered as Random lengths 
12 - 16 feet. 

3. The note 'TEST PROCEDURE TO DHA 396 SECTION A' , also if required, 'Section B' 
and where considered necessary the position of ~est pieces. 

4. The note 'FULL SPEC. PROPERTIES, NO COARSE GRAIN INSIDE DOTTED LINE'. 

J. DRAWINGS. (b) Where coarse grain banding is acceptable. 

1. The section will be drawn fully. 

2. When required 'TEST PROCEDURE TO DHA 396 SECTION B' also where considered 
necessary the position vf test pieces and the length as in (a) 2 above. 

D.H. AIRCRAFT PART NUMBER DRAWINGS. 

Supplier. 

Where coarse grain banding is to be controlled or not. 

1 & 2. As for l & 2 for 'J' Drawing in (a) above. 

3. Minimum properties acceptable together with the position and size of 
acceptance and heat treatment control test pieces. 

~ 4. The precipitation peat treatment required. 

5. 'TEST PROCEDURE TO DHA 396' SECTION 'N AND 'B'. 

NOTE: 3,4 & 5 to be decided in conjunction with the Laboratory, Stress Office artd 

On receipt of the preliminary letter issue of the extrusion drawing, the extruders 

0 

will confirm their ability to meet our requirements and where applicable, indicate on their die drawing 
the size of tl1e actual section they will extrude to produce the chain dotted section free of coarse 
grain. 



DRAWING OFFICE HANDBOOK. SECTION 11 
DESIGN NOTE 4 

(g) DRAWING PROCEDURE ON ALL COMPONENT DRAWINGS. 

(1) COMPONENTS MADE FROM 'J' OR D.H. PT.NO •. EXTRUSION. 

The relationship between the finished machined component and the extrusion to be 
used must be detailed, thus controlling the exclusion of coarse grain banding where necessary. 

(2) COMPONENTS MADE FROM REGULAR SECTION STOCK EXTRUSION •. 

The maximum bar size to be used will be called up. This size will be the maximum 
size given on Data sheet 111/8 against the strength properties used fo~ the component design. 

In the case where the coarse grain boundary is to be removed the minimum bar size 
required to achieve this will be shown superimposed and quoted on the finished componen~. (Note. 
This procedure may be adopted in certain cases without invoking test procedure to DHA 396, whete 
considered desirable by the Designer in charge). 

AND/OR B'. 

( 3) GUAR.ANTEED PROPERTIES. 

(4) 

Where required the note must be added 'TEST PROCEDURE TO DHA 396 SECTION A 

FINISH OF COMPONENT. 

All drawings of components made from DTD 363 or L.65 will bear the following note:-

A GOOD FINISH WITHOUTi SCORES.OR 
O'lliER MARKS IS REQUIRED ON ALL 
MACHINED SURFACES & RADII. 
DEBURR TO DHS •. 553. 

On major structural com60nents only, the external corner radii should be increased 
where possible to .05- .08 and, if not fully detailed, can be called up.as DEBURR TO DHS.553/C. 

The application of Spec. DHA.401 'Autoflow vapour Blasting of Light Alloy Spars 
and Booms' should be considered by the Designer in charge. 

r~.........__ _____ _ 



From D.O. :STANDARDS.: 

To ~ Design and Drawing Offices. 

THE POSITION FOR MARKING OF PART NUMBERS.: 

Considerable attention is being_giyen to the methods used in the Production Shops for part 
numbering compor1ents, to pre:vent stampi!lg or deep, etching of thin or highly stressed materials. · 

The majority of such markings is to be done now with a vibro-engraving tool which has been proved 
to give a minimum of detrimental effect to specimens subjected to a fatigue test. : 

To assist tpe Inspection Department in carrying out these D.O. requirements·it·has·been decided 
·that·all·drawing·of·details will·show where the part number is to be marked, care.being taken to 
position the part number so that it will be visible on the final assembly wherever possible. 

~- This will-not be necessary on very small components or assemblies~ but the final decision on this 

l 

\ 
'v... ......... .( 

1oint rests with the Insp~ction Department who are governed by other standing instructions. · 

The method to be emp,loyed in marking the part number will be controlled by the use of the 
following symbols on detail drawings. 

I. 

2 

3 

5 

NOTES:-

1
11 X 1/4'' 

W.HEREVER 
POSS 18LE 

RA IS EO BOSS 
TO BE DRAWN 
I J I z " X & I 4 ,, 

I PT. N9 Is I ==STAMP OR VIBRO- ENGRA\JE. 

! PT; N '?I E I 
, 

= VIBRO- ENGRAVE ONLY. 

( PT. N C? CA 5 T ) = CAsT 0 N 

(PT. NC? STAMP) RAlSED BOSS FOR 
= SiAMPED NUMBER. 

C.PT.N~ ENGRAVE)·= RAlSED BOSS FOR YIBRO-
- _ ENGRAVI~G O~LY. 

(a). :Call for (1) wherever practical as it permits both forms of marking, but not on Class 1 components. 

Castings are always required to be stove enamelled which tends to obliterate·the light marking of 
the vibro-engraving pe!lcil, it is therefore preferable to call up (1) but only if no damage will be 
caused by heavy stampi_ng. ·In such cases call up (3) (4) or· (5) as applicable.· 

. A casting may be required to have five markings. Firstly the casting number·~hich·can be cast on a 
slightly raised·platform. :Secondly, the founders code and batch number which is to be marked·on the end of 
the pl_atform be~ring ·the cast pp,rt number. :Thirdly, the casting assembly number, · whiph, together with the 
production batch code and ·the. inspectors mark, will be marked on a second platform lYz in. :x ~in. raised 
on the_ casting·for that purpose by calling up (4) or (5) as applic~ble. Each casting must therefore have 
two part number positions called up. · 
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(b) Forgings:will be·t;reated in a similar manner:to castings, but where it is not_ possible to 
raise a platform (4) or (5) •. a suitable position must be indicated by calling. up (1) or (2) as 
applicable. : 

(c) Compon~nts made from H.'l' .. steels in excess of 55 tons u.r.s.; such as spar joint fish plates, 
will continue to be .marked by the acid etch process 'DH 135' (as called up on D.O. :Handbook Sheet 
111/7). ·N.B. :This p;rocess is not suitable for light alloy.: 

(d) Fuel and oil tanks are req~ir~d to be marked to DTD.1101 by paint stencil or metal label and 
it is necessary only to indicate the position for·such marking.: 

(e) Unless it is sp.ecially necessary for design reasons, the position of part numbers of pipes 
for pip.ed ·s.ervices will not be shown on drawings. ·They will be marked in accordance in General 
Instruction D.O.I. 10418 which covers also, light alloy jack cylinders whi~h may be considered 
too thin to mark by normal methods. · 

(f) steel tubular·components are marked on a small brass label and brazed on, unless other 
instructions·are given on the drawing. It may be necessary to call for the use of Soft Solder on 
a heat treated steel tube. : 

The rnarking·ot":!light alloy tubular comppnents should be positioned away from the tube wherever 
possiqle on·~tressed cbmpo~ents, pr~ferably on an end fitting or if this is not possible, towards 
the end of the tube but away from any shear pin holes. 

(g) Serial numbers for spe.cia.lly mated assemblies (~.g. spl_it comp.onents that have to be machined 
together to achieve close tolerances required), must be called up on drawings in accordance with 
General Instructions D.O. J. :10349.: 

(h) All major· components (e. g. :Wings, Ailerons, Elevators, etc.) will bear·a part number and 
serial number label to DHS.429/~ or similar which must be called up and positioned on drawings. 

(j) .The drawing of any fine·or delicate component may bear a note, as hitherto, that no part 
number marking must be done on the component. : 

There will be no retrospect~ve action on this instruction unless necessary for design 
reasons or requested by W. Q. N. :from W. I. D. : 

The instruction will apply to al_l new or modification design work. : 
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INDEX TO SECTION Ill 

III/1A- 1D (INC.) EXPLANATORY NOTES 

Ill/2A SHEET • STEEL (NON STAINLESS) 
III/2B SHEET • STEEL (STAINLESS) BRASS AND COPPER 
III/3A SHEET· TITANIUM • TITANIUM ALLOY 
III/4A SHEET • ALUMINIUM ALLOY 

III/4B SHEET· ALUMINIUM ALLOY ANDALUMINIUM 
III/4C PLATE· ALUMINIUM ALLOY 
III/4D 
III/4E 

III/4F 
III/4G 
III/5A 

III/5B 

ITI/5C 
ITI/6A 
ITI/7A 
III/7B 
Ill/7C 
TII/8A 
III/9A 

ITI/9B 
III/11A 
III/12A 
III/13A 
III/13B 
III/14A 
III/15A 

ITI/15B 

Ill/16A 
III/17A 
III/17B 
III/17C 
III/17D 
III/20A 

· Ill/20B 
ffi/21 
ITI/22 
Ill/23 
Ill/30 
III/31 
ITI/32 

ITI/34 

ITI/35 
III/37 
III/39A 
III/39B 
ID/40 
ITI/41 

III/41A 
III/41B 
ITI/41C 
III/41D 
III/42 
III/42B 
ITI/42C 
III/43A 

ITI/43B 
ITI/43C 
III/43D 
Ill/43E 
III/43F 
ITI/4.3G 

PLATE • ALUMINIUM ALLOY 
PLATE • ALUMINIUM ALLOY 
PLATE· ALUMINIUM ALLOY 
SHEET • MAGNESIUM ALLOY 
BAR • STEEL ~NON STAINLESS) 
BAR • STEEL (CASE HARDENING) 

BAR • STEEL eBTAINLESS) 
BAR • TITANIUM • TITANIUM ALLOY 
BAR AND EXTRUSION • ALUMINIUM ALLOY 
BAR AND EXTRUSION· ALUMINIUM AND MAGNESIUM ALLOY 
PROPERTIES OF LIGHT ALLOY RECTANGULAR BAR 
BAR • BRASS AND BRONZE 
TUBES• STEEL (NON STAINLESS) 

TUBES • STEEL (STAINLESS) 

TUBES • LIGHT ALLOY AND MAGNESIUM 
TUBES • COPPER, BRASS AND TUN GUM 
FORGINGS AND STAMPINGS. (NON STAINLESS STEEL) 
FORGINGS AND STAMPINGS (STAINLESS STEEL) 
FORGINGS AND STAMPINGS • TITANIUM AND TITANIUM ALLOY 

FORGINGS AND STAMPINGS ·LIGHT ALLOY 

FORGINGS AND STAMPINGS • LIGHT ALLOY 

CASTINGS • BRONZE AND STEEL 
CLASSIFICATION AND DESIGN STRESSES 
CASTINGS • LIGHT ALLOY 
CASTINGS • LIGHT ALLOY 
CASTINGS • MAGNESIUM ALLOY 
SPRINGS 
SPRINGS 
NOMOGRAM FOR STRESS 
NOMOGRAM FOR STIFFNESS 
S_PRINGS (PERMISSIBLE STRESS) 
STRENGTH OF LUGS 
PROPERTIES OF ROUND BARS 
PROPERTIES OF CIRCULAR TUBES 

ALLOWABLE SHEAR STRESS FOR TUBES IN TORSION 
ALLOWABLE STRESS FOR TUBULAR STRUTS WITH PIN JOINTED ENDS (STEEL) 

ALLOWABLE STRESS FOR TUBULAR STRUTS WITH PIN JOINTED ENDS (AL. ALLOY) 
WEIGHT DATA 
WEIGHT DATA 
STRENGTH OF WELDING 
STRENGTH OF RIVETS, L.A. MUSHROOM AND SNAP HEAD IN L.A. 
STRENGTH OF RIVETS (STEEL AND MONEL IN STAINLESS STEEL) 

STRENGTH OF RIVETS (MONEL IN TITANIUM) 
STRENGTH OF L.A. RIVETS· DIMPLED SHEET 
STRENGTH OF RIVETS,LIGHT ALLOY, CUT C'S'K. IN LIGHT ALLOY 
STRENGTH OF CHOBERT RIVETS 
STRENGTH OF RIVETS 'CHOBERT' C'S'K. HEAD STEEL IN LIGHT ALLOY 
STRENGTH OF RIVETS 'CHOBERT' SNAP HEAD STEEL IN LIGHT ALLOY 

USE OF NUTS 

STRENGTH OF BOLTS 
BOLT BEARING STRENGTHS 
STRENGTH OF BOLTS • COMBINED SHEAR AND TENSION 
STRENGTH OF C'S'K. HEAD.H.T .. -8. BOLTS (CIVIL) 
STRENGTH OF C'S'K. HEAD H.T.S. BOLTS (SERVICE) 
STRENGTH OF LIGHT ALLOY BOLTS • D.H.S. C'S'K. HEAD 
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I~~E DATE I 
I AUG.'SS 

COMPILED 

BitC : 

TRACED 

APPROVED 

~ 
'' 

Section III gives approved strength data for various materials and components. 
Strength data from other sources such as A. P. 970, handbooks of other firms, test report~, 
etc. MUST NOT be used in preference to the data given here except with explicit apprq~al 
at Assistant Chief Stressman level or above. Unless it is otherwise stated, all str~~h 
information given here applies only to· the static loading conditions of specification 
Ultimate and Proof requirements, and does not automatically safisfy Fatigue 
requirements. 

NOTES APPLICABLE TO STRESSES QUOTED IN SECTION III. 

TENSION. 

The columns.headed 'PERMISSIBLE STRESS~ TENSION' m~ be used without qualification 
for direct tension. The CIVIL values ensure compliance with both Proof and Ultimate 
requirements on the basis JI./C ultimate factor= 1. 5. (Class 1 castings excepted). 

A/C proof factor 
Similarly, the SERVICE values ensure compliance with both Proof and Ultimate require- • 
ments on the basis A/C ultimate factor= 1.33 (Class 1 castings excepted.) 

A/C proof factor 

COMPRESSION. 

In the case of very robust fittings where no form of inRtability is involved, 
'BLOCK COMPRESSION' values equal to PERMISSIBLE TENSION may be. _used. In most cases 

however, the permissible compressive stress will be decided by stability considerations, 
and must be taken from the appropriate source of approved strength·estimation. 

0. 1% PROOF. 

This is the Tensile Proof. The Compression Proof may be taken at the same value as 
the Tensile unless otherwise stated in the Data Sheets. The Proof Stress should'not be 
exceeded at Proof Load and the PERMISSIBLE STRESS TENSION values given in the Data 
Sheets ensure compliance with this for the usual A/C factors. In some circumstances 
such as Crash Cases, the PERMISSIBLE STRESS should be adjusted to account for the ch~ge 
or removal of the Proof Requirement. 

BENDING. 

It is not possible to state in any simple manner the permissible stresses for 
BENDING OR COMBINED BENDING AND END LOAD~ .The following notes are intended to give 
reasonable guidance only. 

Compressive stability critical. 

Where there is little or no possibility of stress redistribution, the Engineers 
Bend stress must not exceed the critical stability stress. Where there is 
possibility of redistribution, such as arises with the differential bow strain of 
stringers and spar flanges, etc.~ the effects of· this redistribution must be 
investigated. 

Stability not critical. 

A conservative estimate of strength is usually given by limiting the tensile 
or compressive extreme fibre stresses, Engineers Bend Theory, to the PERMISSIBLE 
TENSION, 

There are however, many sections and materials where the preceding esti~ate of 
strength is over-conservative since plasticity can permit ultimate stress distrib­
ution different from those given by Engineers Bend Theory. In these circumstances, 
and if the occasion warrants it, th~ estimate of ultimate strength requires FORM 
FACTOR investigation. The use of FORM FACTOR means that PROOF Tequirements are not 
automatically satisfied and these must be investigated on the basis that maximum 
stresses given by Engineers Bend Theory at PROOF do not exceed the o:l% PROOF 
STRESS. 
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SHEAR 

The PERMISSIBlE J SHEAR STRESSES given in Section III are for BLOCK SIEAR only and 
may be applied to stable sections in direct shear as follows:-

a) Pins or bolts in shear; uniform· distribution of stress over the cross section 
of the bolt may be assumed for ultimate strength estimations. If the unusual 
circumstance arises where a pin or bolt is bearing in thin plates of much 
tougher material than the bolt, reference should be.made to the Stress Office 
for permissible bolt shears. 

b) Stable sections in torsion; stresses according to simple elastic theory may 
be assumed for strength estimations. With many sections and materials, plasticity 
.('IDRSIONAL FORM FACTOR) will permit ultimate strengths greater than that given 
by the elastic theory, but in ge·neral, plastic distributions should not be used 
as the proof conditions are not then satisfied~ -

Where stability is involved, sue~ as with thin walled tubes in torsion, flat or 
curved panels in shear etc. the permissible stresses must be taken from the appropriate 

·source of approved strength estimation, e. g. Stress Office Data 03.-02. etc. 

-EXPLANATORY NOTES. 
DESIGN DATA 
SH.EET NO. 

III/lB 



--~--------~----------------------------------------------------------------------------------~ 

ISSUE DATE 
NO. 

f\UG/55 

COMPILED 

TRACED 

APPRDVED 

THE DE HAVILLAND AIRCRAFT COMPANY LTD., HATFIELD, HERTS. 

BEARING. 

The maximum permissible bearing stresses given in Section III have now been 
revised (June 1955). For a few materials, the permissible stresses have been reduced. 
The major changes, however, are the increases of pern•issi ble stress for the ~igh 
strength Alurr.inium Alloys. The conservatism of the previously quoted permissible 
stresses allowed some latitude on the methods of estimating bearing stress. This 
latitude will not be available with the revised data and use must be made of the 
following notes. 

With applied bearing stress defined as P 
dt 

the quoted permissible stresses may 

be applied directly to the followtn g. -
1. Bolt or pin in double shear over the range 

2 greater than 1 and less than ':. 
t 

Where the plate is supported against buckling around the edge of the hole, as 
for exarrple by the clamping effect of a bolt on a flat plate, the range may be 

extended to d less than 10 
t 

\W1ere the plate tl1iclmess exceeds the bolt diameter, _Q_ less ~han 1, the 
t 

permissible stresses may be used if the applied bearing stress is estimated on the 
basis -

2. 

3. 

p 

-... 
Hexagon headed bolt in single shear, 
with bolt clamping plates. 

Range d greater than 1. 5 and less than 10 
t --fl LE!J I p-

Par values of d less than 1.5 estimate the applied stress on the basis­
t 

p 
---') . 

• '37d"'" 

For U1e small values af·d. that is with relatively thicl\ plates, the 
t 

permissible bearing stresses will be achieved only with pins or bolts of tough 
JTlaterial. If the bolt is flexible. the load will tend to be piled at the inner face 
of the plate, which will make the estimation based on fb =_f. very optimistic. 

dt 
However, this is not usually very irrportant as the applied load is then limited by 
bolt shear rather than bearing, 

NON STATIC LOADING. 

Where there are present shock load, vibration, load reversals, or wear action 
the maximum permissible stress should be reduced to between 0. 25 and 1. 0 times that 
quoted for static loading. The. particular reduction factor, or its equivalent, the 
minimum acceptable Reserve Factor, is to be decided at the level a·f Assistant Chief 
Stressman or above. 
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DESIGN FACTORS FOR SINGLE PINS, MAIN PINS AND ASSOCIATED LUGS. 
Where a pin or bolt is the sole load path in primary structure, the pin and 

its associated lug should be designed to give the factor appropriate to the 
category as shown below. 

' MAIN JOINTS - Wing-fuselage joint fittings, control surface hinges, arrestor hook 
fittings, A.T.O. lugs etc. 

MAIN JOINTS (with wear action) - Wing fold joints, U/C retraction fittings etc. 

SINGLE PINS - Covers fixed structure joints which do not fall into main joint 
category and which are not subject to heavy vibration, shock or load reversal, 
such as wing rib bracing members etc. 

Minimum acceptable R. F. 

Item Main Joint Main Joint Single Pins. 
(with wear) 

Pin shear (pin bending negligible) 1.5 1.5 1. 25 

Lug shear out 1.5 1.5 1. 25 

Lug tension 1.5 1.5 1. 25 

Lug or bush bearing from pin 2. 0 4.0 1.5 

Lug bearing from bush 1.5 1.5 -

If the component is a casting, the required minimum factors are over and 
above the usual casting factors. 

The factors given above already include an allowance for v~bration, shock 
and reversal. 

The Design factors given on this Data Sheet are to be used wherever there 
has been no specific decision to the contrary. 

EXPLANATORY NOTES. DESIGN DATA 
SHEET NO. III/lD 



~If 

U'J 
~ 
t:r:j 
t:r:j 

t-3 

U'J 
t-3 
t:r:j 
t:r:j 
t-

z 
0 
z 
I 

U'J 
t-3 
> 
H 
z 
t­
t:r:j 
U'J 
U'J 

a... 

U'Jt::J 
~tr:1 
trjU'J 
trjH 
!-1CJ z 
z 
Ot:J 

> 
t-3 
> 

H 
H 
i--1 

-........... 
tv 
> 

,(1 r ' 

SPEC MATERIAL REMARKS 

( 

, MAX. PERMISSIBLE STRESS LBS/INS. 2 (TON~/INS, 2) 
TENS,ION I I I BEARI~G 

~ 
0 

~2 
0 

2 

..... = m 
CIVIL 

I 
AIRCRAFT AIRCRAFT AIRCRAFT AIRCRAFT _ ~ 

I I I 

E I G 
x10- 6 xl0-6 SERVICE I • 1% PROOF1 SHEAR I CIVIL SERVICE 

UN WELDED 54,000 47,000 36,000 41,500 99,000 87,000 :1: 
MEDIUM LOW TENSILE STEEL FOR GENERAL USE. ( 24) ( 21) ( 16) 30 11. 5 20 > 
DO NOT USE FDR PRESSINGS AN.D STAMPINGS. WELDED 45, 000 45,000 36, 000 31, 500 81, 000 72, 000 ~ S.510 I MILD STEEL 

REPLACESS.3 .(20) (20) (16) 30 11.5 ~ 
I I I 40 50 0 - . . :a:-

LOW TENSILE STEEL. WELDABLE. FDR PRESSINGS 

AND STAMPINGS, LIGH'ILY STRESSED BRAa<ETS, 

ROLLED SECTIONS ETC. , ALSO FDR FIREPROOF 

UNWELDED , 36,000 27,000 27,000 63,000 56,000 25 ~ 

S.511 

S.514 

S.516 

S.517 

LOW .CARBON 

STEEL 
BULKHEADS. REPLACES S.84 

, (18) (16) c12) 30 11. 5 a 
WELDED I 36,000 36,000 27,000 24,500 60,000 54,000 ~ 

( 16) ( 16) ( 12) 

I T · :a 
MEDIUM H. T. S. FOR GENERAL USE. WELDABLE. ANNEALED 0 

CARBON 

STEEL 

~ NORMALLY PUROIASED IN ANNEALED CONDITION CONDITION ::ICI 
E--4 AND WHEN USED IN TIUS STA_TE DRAWINGS (AS RECEIVED) 67 • 000 67, 000 56, 000 47, 000 125, 000 112, 000 28 11 20 J:ll 
~ ffiOULD QUOTE 'l S.514 ~ ANNEALED, ALOO AFTER (30) (30) (25) -n 
;>--~ • NORMALISING AFTER BENDING AND WELDING WELDING. · -4 
~ ~ NOT REQUIRED. ' ~ c:t 
0~ = ~ tz1 IF TIUS HIGHER GRADE IS . :1: 
o ~REQUIRED, 1HE FINISHED PART IS TO BE . ., 
~ ~ BROUGHT ID 1HE HARDENED AND TEMPERED HARDENED 101,000 101,000 90,000 67,000 190,000 186, 000 J:la 
E--4 ~ CONDITION. '!HE FOLLOWING N01E MUST BE AND ( 45) ( 45) ( 40) 28 11 12 Z 
~ tij ADDED 10 '!HE DRAWING 'HARDEN AND TEMPER 1EMPERED. < 
8 TO 'IHE REQUIREMENTS OF PARA. 5'. _ -=-

REPLACES D.T.D. 124 0 
H. T. s. EB FDR REASONABLY HIGHLY STRESSED PARTS SUCH AS HARDENED .: 
(CARBON JOINT PLATES AND SIMILAR. AND 128,000 128,000 112,000 79,000 258,000 258,000 :1: 

STEEL) UNSUITABLE FOR WELDING. REPLACES D.T.D.137 1EMPERED. (57) (57) (50) 
28

· 
5 

l1 
8 

J:ll 
I -t 

H. T •. s. EB USE FOR P-ARTS ooRE HIGHLY STRESSED 'IHAN DID. HARDENED · ::!! 
(CARBON S.517 TO BE USED ONLY WHERE HIGHER PROPERTIES AND 157, 000 157,000 146, 000 101,000 323, 000 323, 000 rr1 
STEEL) ARE REXiUIRED. UNSUITABLE FOR WELDING. TEMPERED. (70) (70) (65) 

28 11 5 6 
REPLACES D.T.D.138 .,. 

ffi z 
PARTS MADE OF '!HIS MATERIAL MUST HAVE 1HE NOTES 1, 2 & 3 ON m 
III/5C QUOTED ON 'IHE DRAWING. . :1:1 

~ 
Cl) 
• 

----------~- --·-----. --~------
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' 
MAX. PERMISSIBLE STRESS LBS/INS. 2 (TONS/INS, 2) t=l ----4 

0 ::z: TENSION BEARING ~2! 
SPEC MATERIAL REMARKS E G p rn 

CIVIL SERVICE • 1% PROOF SHEAR CIVIL SERVICE x10- 6 x10-6 z C1 (/) 
::r: -·· AIRCRAFT AIRCRAFT AIRCRAFT AIRCRAFT m 
M 
M STANDARD SHEET FOR GENERAL USE. SIMILAR TO DTD. 171 :c 1-3 2a 
I FOR MEDIUM STRESSED FITTINGS,· FIREPROOF BULKHEADS, SUITABLE < 

(/) S.521 LOW TENSILE PARTS FOR PRESSING AND DRAWING ETC. , SUI TABLE FOR FDR 45,000 39, 500 29, 000 36,000 65,000 58,000 28 11 30 -1-3 STEEL EXHAUST MANIFOLDS FOR TEMPERATURES UP TO 800°C. WELDXNG (20) (17. 5) ( 13) r-
~ r-

S1RENG'IH NOT AFFECTED BY WELDING. REPLACES D.T.D.571 (IN PART) J:ll :z 
(/) HEAT SUITABLE FOR VERY HIGH TEMPERATURES AND IS USED FDR SUITABLE 45,000 38,000 29, 000 31,500 65,000 58,000 28 11 30 c::l 
~ 8.523 RESISTING EXHAUST MANIFOLDS FOR TEMPERA1URES ABOVE 800°C. FDR (20) (17) (13) :I* H p STEEL STRENGTH IS NOT AFFECTED BY WELDING. WELDING -
M REPLACES D.T.D. 493 = 
~ DROP HAMMER PRESSINGS AND ~INNINGS MADE IN 'IHE ABOVE MATERIALS 0 

WILL HAVE THE FOLLOWING NOTE ADDED TO 'IRE DRAWING 'HEAT TREAT :::1:1 
td 950°C - 1050°C FOR 20 MINUTES AFTER FORMING.' 

/ :a:-
~ 

..., 
(/) 

FOR HIGHLY STRESSED PARTS FOR USE WHERE STAINLESS OR LOW MAGNETIC 117,000 90,000 81,000 202, 000 179,000 28.5 11 15 
~ 

(/) 
8.520 H. T. S. 117,000 

0> PROPERTIES ARE ESSENTIAL (MUST NOT BE HEAT TREATED). (52) (52) -(40) a 
REPLACES D.T.D. 166 = 

~ SI: 
'iJ 

., 
t':rj ~ 
?J :z 

B. S. BRASS HALF HARD COLD ROLLED SHEET AND STRIP FOR GENERAL USE BUT 37,000 32,500 24,700 24,700 56,000 49,000 11. 5 4.5 15 -< 
265 UNSUITABLE FOR SPINNING, BRAZING OR SILVER-OOLDERING. (16.5) (14. 5) ( 11) r-.... 

0 (f)t:1 
B. S. BRASS OOFT FDR GENERAL USE, COLD ROLLED ffiEET AND STRIP SUITABLE FDR 40,000 50 • 

t:J::t:rj ... 
t':rj(/) 267 SPINNING. CAN BE BRAZED OR SILVER- OOLDERED. (18) z t':rjH ,. 
~C) 

:z: ~ :z: ~ Ot:1 -> '" 1-3 r-> Cl B. S. mPPER HALF HARD FOR GENERAL USE. 24,700 22,400 16,800 15,700 38,000 33, 500 12 4.5 ... 
H 899 ( 11) (10) (7. 5) :z: H 
H m 
"" :a t'V ...-t td 

< 
Cl.) 
• -·-
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SPEC I MATERIAL 

L 
TITANIUM 

iliA. (mMMLY. 
67 PURE) 

I DHA. 
8% Mn. 
TITANIUM 

69 ALLOY 

5% AL. 
2~ &1. 
TITANIUM 

ALLOY 

I 
DHA., TITANIUM 

70 (COMMly. 
PURE) 

c.: () 

MAX. PERMISSIBLE STRESS LBS/INS. 2 (TONS/INS. 2) · . , ~ 
0 

TENSION BEARING ~~ . REMARKS 

AIRCRAFT I AIRCRAFT 
x1o- 6lx10-6 SERVICE • 1% PROOF CIVIL I SERVICE 

AIRCRAFT AIRCRAFT 
SHEAR CIVIL :z: 

AVAILABLE AS SHEET AND S'IRIP FDR GENERAL USE. SUI TABLE J,iU R 
FIREWALLS AND O'lliER DETAILS IN 'IRE FIREZDNE OF 'IRE ENGINE BAY 
ALOO GUN BLAST TUBES AND ALL MEDIUM AND LOW S'ffiESSED PARTS 181, 000 I 76,000 I ~7,000 I 52,000 I 123,000 I 123,000 I 15.5 I 6.5 I 18 

WHERE TITANIUM IS 'ID IE SUB.STITUTED FOR S'IEEL - WELDABLE. (36) (34) ( 25. 5) 

(mRREEPONDS 'ID REM-CRU A70 & Ti 75A.) 

AVAILABLE AS SHEET AND S'IRIP. ONLY TO BE USED WHERE STRENG'lli • 2% PROOF 
REQUIREMENTS PRECLUDE 'lliE USE OF COMMERCIALLY PURE MATERIAL - 120,000 120,000 11o,ooo I 76• 000 I 179,000 I 179,000 I 15.5 I 6.5 I 10 

NOT WELDABLE. (mRREfPONDS TO REM-CRU C 110M.) (53.5) (53. 5) (49) 

AVAILABLE AS ffiEET AND S'IRIP. FDR USE \'tHERE MAXIMUM STRENG'lli • 2% PROOF 
IS REQUIRED IN 'IRE TEMPERATURE RANGE 370° - 600° C - DIFFICULT .120, 000 120,000 110, ono 1 76, ooo 1179,000 I179,0QO 115.516.5118 
AND COS1LY TO \\ORK. NOT TO BE USED WilHOUT PRIOR OONSULTATION : (53. 5) (53. 5) (49) 
WELDABLE. (mRRESPONDS TO REM-CRU A110 AT) 

AVAILABLE AS SHEET OR STRIP FOR GENERAL USE. MORE 
EASILY FORMED THAN DHA.67. WELDABLE. THIS MATERIAL 156,000 I 54,000 1 4o,ooo 1 36,ooo I 83,000 I 83,000 I I 

'IS OF BRITISH ORIGIN AND WHERE STRENGTH PROPERTIES ARE (25) (24) I (18) 
ADEQUATE IT WILL BE USED IN PREFERENCE TO THE SPECS. 
LISTED ABOVE. 

SIEAR AND BEARING FIGURES ARE PROVISIONAL. 

NO'IES. 

DETAILS MADE FROM FORMED ffiEET OR STRIP MUST BEAR THE FULLOWING NO'IES 'STRESS RELIEVE HFAT TREATh1ENT FUR ..••. ~ •••..• MINUTES 
AFTER FURMING' ('!HE TIME DEPENDS UPON 'IRE GAUGE - UP TO AND INCLUDING 20 SWG - 10 MINUTES, 19 SWG TO 14 SWG. 10 TO 15 MINU'IES -
AOOVE 14 SWG TO BE DECIDED IN CONSULTATION WI'lli MR. CROWE) 'DESCALE AND PICKLE AFTER HEAT TREATMENT. TO DHA. 422, 424, & 423 

RESPECTIVELY' • 

I 
I 
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MAX. PERMISSIBLE STRESS LBS/INS. 2 (TONS/INS. 2) ~ 
0 

TENSION BEARING SPEC MflTERIAL REMARKS E G ~:z 
p 

CIVIL SERVICE • 1% PROOF SHEAR CIVIL SERVICE x1o- 6 x10-6 2 
~ 

AIRCRAFT AIRCRAFT AIRCRAFT AIRCRAFT ::c: - tT:l 

HIGH NON-CLAD SHEET FUR USE WHEN '!HICK GAUGE PLA1ES ARE REQUIRED - tj 
I' 

tT:l 
L.71 

~SILE SAY 8 SWG. AND 'IHICKER FOR PROTOTYPE ffiNTROL LEVERS, PULLEYS, 63,000 63,000 52,000 37,000 119,000 110,000 10.5 4 8 ALUMINIUM SPROCKETS, JOINT STRAPS ETC. USE DTD. 5020 FUR 'lliiCKNESS (28) (28) (23) ::I:: 

~ 
> ALLOY. 'GREATER 'IRAN %" . ('ID BE ANODISED.) REPLACES DTD. 646. < 
H 

ALCLAD GENERAL PURPOSE LIGHT ALLOY SHEET FOR BENT UP 52,000 45,000 33,500 32, 500 87,000 
l' 

78,000 10 3.9 15 ~ 
I 

L.72 SOLUTION FI'ITINGS SHEETING ROLLED OR BENT UP S~TIONS. (23) (20) ( 15) ~ 
~ TREA'IED. REPLA~T FUR. L. 3, L. 38, DTD. 390 & 610. OVER %"' 'lliiCK 50,000 42,000 31,500 30,000 83, 000 74,000 iO a.9 10 t:::1 
§2 (22. 4) .(18. 6) ( 14) > H H :z 

ALCLAD SAME USE AS L. 72 BUT HAS CLOSER 'IDLERANCES ..> 12 S. W. G. ~ H 52,000 45,000 33,500 32,500 87,000 78,000 10 3.9 15 (') 
~ DID. OOLUTION FOR WEIGHT AND GAUGE AND SHOULD BE USED WHERE (23) (20) (15) ~ 

710 > 
~ 

'IREA'IED. AREA JUSTIFIES '!HE RESULTANT SAVING IN WEIGHT. 12-24 S. W. G. 52,000 45, ooo· 33, 500 32,500 87,000 78,000 10 3. 9 - 1-:rj 

( 23) (20) (15) ~ 

Q (') 

ALCLAD SAM_E COMPOSITION AS L. 72 BUT ARTIFICIALLY AGED. TO BE USED 0 
60,000 60,000 47,000 35,000 114,000 105,000 10 3.9 8 ~ 

L.73 OOL. TRID. & ONLY WHERE HIGI VALUE PROOF STRESS IS REQUIRED. USE FUR (27) (27) (21) 
~ 

ARTIFly.AGED S<:INNING RCLLED OR BENT UP SECTIONS. REPLACES DTD. 546 ~ 
~ 

ALCLAD .::> 12 S. W. G. 63,000 63,000 52,000 36,000 114,000 102,000 ~ 

SOLUTION (28) (28) ( 23) ~ 
tj 

TREA'IED SAME USE AS L. 73 BUT HAS CLOSER 'IDLERANCES 12-16 SWG. INC. 63,000 63,000 52,000 36,000 114,000 102,000 . 
ffi'D. .. 
746. AND FUR WEIGHT AND GAUGE AND SHOULD BE USED WHERE (28) (28) ( 23) 

(/)tj IARTIFI CIALLY AIEA JUSTIFIES 'lliE RESULTANT SAVING IN WEIGHT. 17-19 SWG. INC. 62,000 62,000 49,000 35,000 110,000 96,000 10 3.9 8 ::c: 
~&.I > 
&.~en AGED. SEE DID. 706 FUR SPECIAL FLA'INESS SHEETS. (27. 5) (27.5) (22) ~ 
tr:IH 

20-24 SWG. INC. 60,000 60,000 47,000 35,000 103,000 92,000 
1-:rj 

~GJ H 
::2 

(27) (27) (21) t:tj 
2 ~ 
Ot:::1 tj . > ALCLAD USE ONLY WHERE HIGIER VALUES ARE REQUIRED. 20 S. W. G. & 72,000 72,000 60,000 40,000 137,006 134,000 -
~ 
> DID. OOLUTION WHERE AREA JUSTIFIES 1liE USE OF CLOSE TOLERANCE 'IHICKER (32) (32) (27) ::I:: 

10 3.9 8 i-:tj 
687 TREATED AND SHEET WI'IH 'ffiE IESULTANT SAVING IN WEIGHT, < 20 S. W. G. 67,000 67, 000 . 58,000 38,000 132,000 130,000 ~ 

H IARTI FI CIALLY DRAWINGS WILL CALL UP 'ALCLAD EHEET DTD. 687 'ID ( 30) (30) ( 26) -~ 
H en H AGED. IliA.. 66'. NOT TO BE BENT OR DIM?LED IN 'lliE FULLY HEAT TREA'mD OONDITION. SEE DATA SHEET NO. 1/26B • 

. 
........... 

~ 
NOTE 

. I 1 l I I 
ALL ALUMINIUM CLAD ALUMINIUM ALLOYS LISTED ABOVE CAN BE ELEcTRICALLY SPOT WELDED. .IT SHOULD BE NOTED '!HAT GAUGES 'IHINNER niAN 
24 S. W. G. DO NOT WELD SAl.'[SFACTORILY 'IDGE'IHER. 

-- l 
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MAX. PERMISSIBLE STRESS LBS/INS. 2 (TONS/INS. 2) ·t=J 
0 

TENSION 
SPEC MATERIAL . REMARKS BEARING E G ~z 

p 
CIVIL SERVICE • 1% PROOF SHEAR CIVIL SERVICE xl0- 6 x10-6 z 

~ 
AIRCRAFT AIRCRAFT AIRCRAFT AIRCRAFT t:I:: 

t'rj 

~ ALCLAD 
CLOSE TOLERANCE CLAD SHEET OF 24.S. COMPOSITION 

t:J 
t'rj DHA. SOLUTION 

NOT GREATER THAN 3 S.W.G. THICK. A SINGLE HEAT 57,000 5 0,500 38,000 34,000 12 t'rj 

~ 80 TREATED MATERIAL PREFERRED WHERE FATIGUE NOT (25.5) (22.6) (17) 
TREATED ::I: 

I STATIC STRENGTH IS THE CRITERION. > 

~ 
< 

ALUMINIUM FDR FUEL TANKS, FAIRINGS ETC. , SUITABLE FOR BRAZING UN WELDED 22,500 42,500 18,000 14,600 47,000 36,000 7.5 2.9 5 H 
r-

H L.59 MANGANEffi (DHA. 392) CAN BE WELDED TO L.33 CASTINGS, L.34 BAR ( 11), (11) ( 8) r-
~ 

t ALLOY & L. 67 1UBE. SEE DATA ffiEET III/II FOR WELDING 'ID L. 56 WELDED 10,100 9,000 6,700 . 6, 700 15, 200 13,400 ~ 
H 

~ (3/4 HARD) TUBE REPLACES DTD. 213. (4. 5) ( 4) ( 3) c; 

> 
~ L.61 ALUMINIUM ANNEALED L. 59. TO BE CALLED UP WHERE DEEP DRAWING UN WELDED 13,500 13,500 9,000 9,000 20,000 18,000 30 H 

:0 

~ t 
MANGANESE OF 'IHE DETAIL IS NECESSARY. ( 'IHE SHOPS ARE NOT (6) (6) ( 4) () 

ALLOY PERMITTED 'ID ANNEAL L. 59 WI'IHOUT WRITTEN AU'IHORITY) WELDED 10,100 9, 000 6,700 6,700 15,200 13,400 :0 
> 

20 (ANNEALED) (4. 5) ( 4) ( 3) 1-rj 

~ 
~ 

DTD. ALUM~ ALLOY STRONGER ALTERNATIVE TO L. 59 FDR FAIRINGS Ei'C. 33,500 33, 500 27,000 19,000 65, 000 60,000 5 () 
0 

H 606 HALF HARD NOT SUITABLE FOR WELDING. ( 15) ( 15) ( 12) ~ 
~ ""0 
H 

~ DTD. ALUM~ ALLOY .OOFTENED VERSION OF D. T. D. 606. SUITABLE FOR DEEP DRAWING 15, lOO 13,500 10,100 9,000 28, 000 26,000 7.5 2.9 18 ~ 
634 FULLY OR SERVERELY DEFDRMED PRESSINGS. (6. 75) (6) (4. 5) ~ 

ANNEALED NOT SUITABLE FDR WELDING. r-
......:j 
t::1 . -

wa ::I: 
::I:tr:l > 
b::1(f) ......:j 

t'rjH 1-rj 

......:jC') HALF HARD FDR USE AS SHEET, PACKING PLATES, BENT UP FITTINGS UNWELDED 15,700 15,700 13,000 9,000 29' 000 26,000 9 3.4 H 

~ 
t'rj 

~ L. 16 ALUMINIUM AND SIMILAR. WELDABLE, L. 59 WOULD NORMALLY BE (7) (7) ( 5. 8) r-
Od ffiEET USED INSTEAD OF '!HIS SPECIFICATION. WELDED 5,600 4,500 3, 400 4,500 7,400 6,700 d 

> 
y 

~ ( 2. 5) ( 2) ( 1. 5) ::I: > br:l 
:0 

H tONE PIECE OF L. 59 OR L. 61 MAY BE S'OT WELDED 'lO ANY O"lHER >---3 
H UJ 
H SUITABLE AlLOY BUT NOT 'ID 'lliEMSELVES, EXCEPT ON UNSTRESSED ~ 

ft:>.. PARTS AT 1HE DISCRETION OF 'IHE DESIGNER IN CHARGE. to 
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MAX, PERMISSIBLE STRESS LBS/INS. 2 (TONS/INS. 2) tJ 
0 

SPEC MATERIAL REMARKS 
TENSION BEARING E G ~:z 

p 

CIVIL SERVICE 1% PROOF SHEAR CIVIL SERVICE xlo- 6 xl0-6 :z 
~ 

AIRCRAFT AIRCRAFT AIRCRAFT. AIRCRAFT t::I:: 
t'r:l 

'lj NON-CLAD PLATE OF DTD.687 COMPOSITION Spec. Transverse 72',000 72,000 60,000 40,000 137,000 134,000 10.5 4.1 6 tj 

~ HIGH IN THICKNESSES FROM ~" TO 1" SUIT ABLE FOR Exact Size (32) (32) (27) t'r:l 

> TENSILE 
r-3 MACHINING. ::r: 
t:tj DTD. ALUMINIUM SUPPLIED IN THE SOLUTION TREATED AND > I 

I 

5050 ALLOY Manufacturers 69,000 69,000 58,000 39,000 132,000 129,000 10.5 4.1 6 < 
PRECIPITATED CONDITION. Nom. thickness (31) (31) (26) 

H 

I ZINC L' 
L' 

BEARING SEE NOTE ON DA 'I' A SHEET ID/ 4E Short Transverse 58,000 58,000 49,000 32,500 112,000 109,000 3 > 
> 2 
~ Provisional Figures (26) (26) (22) tj 

I 

q 
is: r--

60,000 137,000 
> 

H NON-CLAD PLATE OF DTD. 5050 COMPOSITION 72,000 72,000 40,000 134,000 10.5 4.1 . 6 H 

z HIGH IN THICKNESSES UP TO 3" SUITABLE FOR P:l 
0-1.999 (32) (32) (27) :c 

H 
(") 

q TENSILE MACHINING. 
t:'J :c 
H 

s;::: CIJ > 
DHA. ALUMINIUM PURCHASED IN SOL UTIONED CONDITION. 72,000 72,000 60,000 40,000 137,000 134,000 10.5 4.1 4 t-rj 

380 ALLOY TO BE PRECIPITATED TO THE REQUIREMENTS 
~ 2.-2.5 (32) (32) . (27) ~ 

> 0 

~ ZINC OF DHA. 380 AFTER MACHINING. < n 
~ 

~ P:l 
0 

0 BEARING 69,000 69,000 56,000 39,000 127,000 124,000 10.5 4.1 4 ~ 

~ 
SEE NOTE ON DATA SHEET III/4E P:l 2.5-3 (31) (31) (25) 

'"0 

CIJ ~ 
~ 

I P:l ~ 

I NON-.CLAD PLATE OF DTD. 5050 COMPOSITION > 72,000 72,000 60,000 40,000 137,000 134,000 10.5 4.1 6 

HIGH 
CIJ ·0-1.999 L' 

OVER 1" TO 3" IN THICKNESS SUIT ABLE FOR ~ (32) (32) (27) ~ 

TENSILE MACHINING. ~ 
tj 

DHA. ALUMINIUM ~ 72,000 72,000 60,000 40,000 137,000 134,000 10.5 4.1 4 
. 

SUPPLIED IN THE SOLUTION TREATED AND 
.. 

86 ALLOY c 2-2.5 (32) (32) (27) 
(j)tj PRECIPITATED CONDITION t::I:: 

ZINC 0 
::r:b::l P:l > 
b::l(f) BEARING SEE NOTE ON DATA SHEET III/4E 

p.. 69,000 69,000 56,000 39,000 127,000 124,000 10.5 4.1 4 ~ 

t'rjH CIJ 2.5-3 
'"'%j 

~Cl (31) (31) (25) H 

2 "-
t:"r1 

2 
L' 

Od ALUMINIUM CLAD VERSION OF DTD.5050 IN 
tj 

. > 72,000 72,000 60,000 40,000 137 ,ooo 134,000 10.5 4.1 6 .. 
~ IDGH THICKNESSES FR0~1 ~" TO 1" SUITABLE FOR Unclad Core (32) (32) (27) 
> t::I:: 

TENSILE MACHINING. ~ 

s DTD. ALUMINIUM SUPPLIED IN THE SOLUTION TREATED AND Clad Manufacturers 69,000 69,000 58,000 39,000 132,000 129,000 10.5 4.1 6 :c 
~ 

--..... 5060 ALLOY PRECIPITATED CONDITION. Nominal Thickness (31) (31) (26) (/) 

~ 

0 ZINC 

BEARING SEE NOTE ON DATA SHEET III/4E Short Transverse 58,000 58,000 49,000 32,500 112,000 109,000 3 

Provisional Figs. (26) (26) (22) 
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MAX. PERMISSIBLE STRESS LBS/INS. 2 (TONS/INS, 2) ~ 
0 

SPEC MATERIAL REMARKS 
TENSION BEARING E G 

~~ F) 

CIVIL SERVICE • 1% PROOF SHEAR CIVIL SERVICE xl0- 6 xl0-6 ~ 
~ 

AIRCRAFT AIRCRAFT AIRCRAFT AIRCRAFT ~ 
tTj 

"d 
Spec. Transverse 63,000 63,000 52,000 37,000 119,000 110,000 10.5 4.1 8 d 

~ NON-CLAD PLATE OF L. 71 COMPOSITION )i" Exact Size (28) (28) (-23) tTj 

> 
f-3 HIGH TO 1" THICK SUITABLE FOR MACHINING. 

::r: 

t:tJ 
> 

TENSILE SUPPLIED IN THE SOLUTION TREATED AND Manufacturers 60,000 60,000 49,000 36,000 114,000 105,000 10.5 4.1 8 < 
H 

I DTD. ALUMINIUM PRECIPITATED CONDITION. Nom. Thickness (27) (27) (22) 
r-
r-

5020 ALLOY (FOR SOL UTI ON TREATED ONLY CONDITION > 
> COPPER SEE D.T.D.5010) 

:z: 
['i Short Transverse 52,000 52,000 43,000 30,000 98,000 91,000 3 d 

q BEARING SEE NOTE ON DATA SHEET m/4E Provisional Figures. (23) (23) (19) > 
;:;:: H 

H :0 
z , (') 

H NON-CLAD PLATE OF DTD. 5010 COMPOSITION 63,000 63,000 52,000 . 37,000 119,000 110,000 10.5 4.1 6 ~ 
q HIGH lt P:1 t 2" 

~ 
;:;:: IN THICKNESSES GREATER THAN 1 UP TO 3" ~ (28) (28) (23) 

TENSILE H ~ 

DHA. SUITABLE FOR MACHINING. 
if.) ~ 

> 
ALUMINIUM 8 

68 0 (') 

~ ALLOY SUPPLIED IN THE SOL UTIONISED CONDITION, ~ 0 

~ COPPER TO BE PRECIPITATED AFTER MACHINING. :>< 60,000 60,000 49,000 34,000 114,000 105,000 10.5 4.1 4 ~ 

0 
f:i1 

>2" 
'"0 

~ 
BEARING SEE NOTE ON DATA SHEET III/4E f:i1 (27) (27) (22) 

~ r:J1 

~~ ~ 

HIGH NON-CLAD PLATE OF DTD. 5010 COMPOSITION >-
i>2" 

63,000 63,000 52 ,00(1 37,000 119,000 110,000 10.5 4.1 6 r-
if.) 

OVER 1" TO 3" IN THICKNESS SUITABLE FOR 
z (28) (28) (23) ~ 

TENSILE ~ 
d 

~ 
. 

DHA. ALUMINIUM MACHINING. E-i -
CJ)t:) 87 ALLOY SUPPLIED IN THE SOLUTION TREATED AND 0 

>2" 
60,000 60,000 49,000 34,000 114,000 105,000 10.5 4.1 4 ~ 

t:r:b1 f:i1 > 
t'Ij(/) COPPER PRECIPITATED CONDITION. p., (27) (27) (22) ~ 

t'IjH SEE NOTE ON DATA SHEET III/4E 
if.) ~ 

~c;; 
BEARING H 

:z: tTj 

:z: ALUMINIUM CLAD VERSION Ob""' DTD.5020 )i" Unclad Core 63,000 63,000 52,000 37,000 119,000 110,000 10.5 4.1 8 r 
Od 

d 

> HIGH TO 1" THICK, SUITABLE FOR MACHINING. (28) (28) (23) .. 
~ DTD. TENSILE SUPPLIED IN THE SOLUTION TREATED AND > 

::r: 

5040 ALUMINIUM PRECIPITATED CONDITION. (FOR SOLUTION 
b:j 

s TREATED ONLY CONDITION SEE DTD. 5030) Clad Manufacturers 58,000 58,000 47,000 34,000 109,000 101,000 10 3.9 8 :0 

ALLOY 
~ 

.......... ·COPPER 
Nom. Thickness (26) (26) (21) ·(/) 

~ NOTE: CLADDING IS APPROX. 2% THICKNESS 
d BEARING PER SIDE ON THIS PLATE. SEE NOTE ON 3 

Short Transverse 52,000 52,000 43,000 30,000 98,000 91,000 

DATA SHEET IIII 4E Provisional Figures (23) (23) (19) 
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ISSUE DATE 
NO. 

2 ~ July'56 

COMPILED 

TRACED 

APPROVED 

THE DE HAVILLAND AIRCRAFT COMPANY LTD., HATFIELD, H:ERTS. 

NOTES: 

A REDUCTION OF 5% IN THE PR0PERTIES AGAINST SPEC.N. 

TRANSVERSE EXACT SIZE IS NECESSARY WHEN USING P.LATE OF 

MANUFACTURER'S NOMINAL THICKNESS. THIS IS TO ALLOW FOR 
11 11 11 

WIDE THICKNESS TOLERANCE, •.012 - 030 UP TO 1 THICK ON 

THE PLATE AS ROLLED. ABOVE 1" TOLERANCES ARE ±".060. 

ALL DRAWINGS OF PLATE COMPONENTS MUST BEAR THE 

NOTES GIVEN ON DESIGN NOTE 5, SEE SECTION II OF HANDBOOK. 

REF. DHA. 84 r THE FOLLOWING TABLE GIVES THE STRETCH 

ING CAP A CITY OF CURRENTLY A V AIL ABLE EQUIPMENT. 

MAX. THICKNESS MAX. WIDTH 
MAX. CROSS 

MAT.L. SPEC.N. (INS.) (INS.) SECTIONAL AREA 
(INS.) 2 

DHA. 380 ) 3 30 45 

DTD. 5050 ) 5/8 60 20 

DTD. 5060 ) 1/2 72 26.5 

DHA. 68 ) 
... 

3 30 55 
DTD. 5010 ) 24 
DTD. 5020 ) 

5/8 60 

DTD. 5030-4) 1/2 72 26.5 

DHA. 81 ) 3 30 40 

DHA. 82 ) 5/8 60 -
1/2 72 -

PARTS REQUIRING STRETCHED MATERIAL OUTSIDE THESE DIMEN­

SIONS SHOULD BE REFERRED TO THE DEVELOPMENT DEPT. 

BEFORE DRGS. ARE ISSUED. 

. 
RE-SOLUTION HEAT TREATMENT RESULTS IN LOSS OF PROPERTIES. 

PLATE - ALUMINIUM ALLOY 
D.ESIGN DATA Ill 

1 SHEET NO. I 4E 

I 
I 
I 

1 

1 
·~ 

~ 
·~ 
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MAX. PERMISSIBLE STRESS LBS/INS. 2 (TONS/INS. 2) tQ 
0 

THICKNESS TENSION BEARING E G 
<>~Z 

SPEC MATERIAL REMARKS 
p 

(INS.) CIVIL SERVICE .. 1% PROOF SHEAR CIVIL SERVICE x10- 6 x10-6 z 
~ 

AIRCRAFT AIRCRAFT AIRCRAFT AIRCRAFT ~ 
[rj 

r 57,000 50,500 38,000 34,750 11 
117,000 92,000 d 

1-d ALUMINIUM CLAD PLATE OF 0.25 - 0.499 (25.5) (22.6) (17) [rj 

t"' 24 S COMPOSITION IN THICK- ::r:: 
~ 0.500-1.000 54,600 48,500 36,500 33,400 112,000 88,000 8 

r-j ALCLAD NESSES ~" TO 3" SUITABLE (24.4) (21.6) (16.3) 
> 

DHA. 
< 

trJ SOLUTION FOR MACHINING. 54,600 48,500 36,500 32,500 
1-t 

81 SUPPLIED IN THE SOL UTI ON 
Spec. Transverse 1.001-1.500 7 L' 

I TREATED (24.4) (21.6) (16.3) 112, 000 88, 000 L" 
Exact Size ~ ~ TREATED, NATURALLY AGED 

t"' & STRETCHED CONDITION 1.501-2.000 
0 54,600 48,500 36,500 32,500 

112' 000 88,000 6 d 
d (SEE NOTE ON III/4E) 

(24.4) (21.6) (16.3) 
~ > 
H 53,800 48,500 .36,500 30,600 4 

H 

z 2.001-3.000 110,000 88; 000 ~ 

H ' (24) (21.6) (16.3) n 
d ~ 

~ 57,000 50,500 38,000 35,700 12 > 
~ NON-CLAD PLATE OF 24 S 0.250-0.499 (25.5) (22.6) (17) 117 '000 92,000 ~ 

~ 

t"' COMPOSITION SUITABLE FOR 
t"' 57,000 50,500 38,000 34,700 8 n 
0 A1UMINIUM MACHINING, IN THICKNESSES 0.500-1.000 (25.5) (22.6) (17) 117,000 92,000 0 

~ 
r<1 DHA. ALLOY Xt" TO 3" SUPPLIED IN THE Spec. Transverse '"0 

82 SOLUTION SOLUTION TREATED NATUR- Exact Size 1.001-1.500 
57,000 50,500 38,000 33,800 

117,000 92,000 7 ~ 
TREATED ALLY AGED AND STRETCHED 

(25.5) (22.6) (17) ~ 

CONDITION (SEE NOTE ON 1.501-2.000 
57,000 50,500 38,000 33,800 

117,000 92' 000 6 L" 

III/4E) 
(25.5) (22.6) (17) ,.....:j 

d 
56,000 50,500 38,000 31,900 

4 2.001-3.000 (25) (22.6) 115, 000 92,000 
~ 

(17) 
I 

Wd 
~ I 

> I 

~[rj 
I 

b::1W 
,.....:j I 

[rjH 
~ 

I 

,.....:jc;J 
H 

::z 
[rj 

. :z ' L" 

Od 
d 

> 
.. 

1--3 ~ 
> b1 

H 
~ 

~ ~ 

.t:--" 
(/) 

t:I:j I 

~------·--- -------
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0) 

MAX. PERMISSIBLE STRESS LBS/INS. 2 (TONS/INS, 2) ~ 
0 

TENSION 
SPEC MATERIAL REMARKS 

BEARING E G 
~z 

p 
CIVIL SERVICE .. 1% PROOF SHEAR CIVIL SERVICE xl0- 6 xl0-6 z 

f---3 
AIRCRAFT AIRCRAFT AIRCRAFT AIRCRAFT t:r:: 

tr:l 

'ELECTRON' SHEET SUITABLE FOR BENDING TO SHAPES t::) 

DTD. MAGNESIUM i.e. CHANNELS, ANGLES ETC. CANNOT BE WELDED TO BEFORE 12,300 10,100 7,800 6,700 18,000 18,000 6 2.3 7 tr:l 

UJ 118 ALLOY D.T.D.348 TUBE. CAN BE WELDED TO CASTINGS D.T.D. WELDING (5.5) (4.5) (3.5) ~ 

~ 140 AND SELF > 
tr:l < 

H 
tr:l L" 
1-3 44,800 BEFORE 33,600 29,800 22,400 21,400 50,1500 8 L' 
I WELDING (15) (13.3) (10) ~ 

3::: DTD. MAGNESIUM SUITABLE FOR ARGON-ARC WELDING. 
t::::j 

> 742 ALLOY WILL WELD TO DTD.348 TUBE AND SELF > c;J 
::z: (HALF HARD) AFTER 23,500 20,800 15,700 16,600 35,300 31,400 H 

t:%j WELDING (10.5) (9.3) (17) 
~ 

UJ 
(') 
!:D 

l-1 
c > 

"'Tj 
3::: f---3 

> DTD. MAGNESIUM RETAINED FOR REFERENCE ONLY BEFORE 31,500 27,000 20,000 18,000 39,000 39,000 5 (') 
L' 
L' 259 ALLOY USE DTD. 742 FOR NEW DESIGN WELDING (14) (12) (9) 

0 
3::: 

0 (EXTRUDED) '""0 
~ ~ ~ . 

~ 

L' 
~ 
t::) 

UJt::J ~ 

~tr:l > 
t'Tj[J) ~ 
t'TjH "'Tj 

~G) 
l-1 

::z: tr:l 
:z L' 
Ot::J 

t::) .. 
> 
1-3 
> ~ 

~ 
H ~ 

~ f---3 
'-.... UJ 

~ 

0 

. "•'-"'•··-·~·~· 
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MAX. PERMISSIBLE STRESS LBS/INS.2 (TONS/INS. 2) ~ 
TENSION BEARING 

0 

SPEC MATERIAL REMARKS E G ~2 
~ 

CIVIL· SERVICE • 1% PROOF SHEAR CIVIL SERVICE x10- 6 x10-6 2 
1--:1 

AIRCRAFT AIRCRAFT AIRCRAFT AIRCRAFT t:r: 
tr:l 

' 
tP S.93 MILD STEEL FOR GENERAL USE UP TO 6" DIAMETER 67 ,ooo 60,000 45,000 54,000 121,000 107,000 28.5 11.5 20 t:) 

> 
~ UNSUITABLE FOR WELDING. REPLACES S.6 (30) (27) (20) tr:l 

I UNWELDED 90,000 90,000 70,000 58,000 157,000 139,000 28 11.5 20 0::: 

FOR MEDIUM STRESSED COMPONENTS. > 
(fJ 

(40) (40) (31) < 
t-3 S.92 MILD STEEL GAS OR SIF·BRONZE WELDED. H 

l' 
tr:l REPLACES S.21 & DTD.126 63,000 41,000 
trj WELDED 55,000 45,000 94,000 83,000 30 12 l' 

l' (28) (24.5) (18.5) ~ .. 
FOR STRESSED PARTS SUCH AS JOINT FITTINGS, SPECIAL 

d 

~ 
0 BOLTS AND PINS·ETC. UNSUITABLE FOR WELDING. > 
~ S.96 H.T.S. ALL DRAWINGS CALLING FOR THIS MATERIAL MUST HAVE THE 123,000 123,000 96,000 81,000 217,000 193 ,ooo 28.5 11.5 18 H 

~ 
I NOTE 'CRACK TEST TO DHA.324' & CLASS 1 COMPONENTS WILL (55) (55) (43) (') 

(fJ 

t-3 CALL FOR THE ADDITIONAL * NOTES ON SHEET III/5C 
::D 
> 

> ~ 
H USE FOR SIMILAR PARTS AS S.96 BUT FOR MORE HIGHLY UPTo~r 1--:1 
z 
l' S.97 H.T.S. STRESSED REQUIREMENTS. UNSUITABLE FOR WELDING 146,000 146,000 121,000 90,000 269,000 240,000 29 12 t6 

trj * REPLACES S. 65 (65) (65) (54) OVER 4 (') 
0 

(fJ 
14. s:: 

(fJ UPT04'' 'lJ . FOR HIGHLY STRESSED PARTS SUCH AS WING ATTACHMENT PINS 168,000 168,000 146,000 108,000 320,000 291,000 29 11.5 ~ 
S.98 H.T.S. SPAR END PLUGS, SPECIAL BOLTS ETC .. REPLACES DTD.473. (75) (75) (65) o~fR4 * 

~ 

12 l' 

SPECIAL STEEL FOR NITROGEN CASE HARDENING, LESS. LIKELY 1--:j 
t:J 

TO DISTORT THAN CASE HARDENED PARTS. USE FOR NEEDLE .. 
RACE HOUSINGS AND" SIMILAR. NOTE ON DRG.-(1) 'DEPTH OF NI-

r:.nt:J NITRIDING TRilliNG TO BE :'012 MIN. 800° VPN/HD/5'. 0(2) 'NOT MORE THAN 134,000 134,000 101,000 90,000 226,000 202',000 27 10.5 17 0::: 

::I::t"I:l S.106 STEEL :'002 OF CASE INCLUDING GROWTH ALLOWANCE TO BE REMOVED (60) (60) (45) > 
b::1CfJ 

1--:j 

trjH WHEN FINE GRINDING' (IF HARDNESS ONLY, NOT STRENGTH IS 0 WHERE WALL 1HICKNESS IS :' 1 OR LESS, DEPTH OF ~ 

1--:jC') REQUIRED> TEST PIECES TO DHA.378 NOT REQUIRED)' H 

z * REPLACES DTD.306. 
CASE TO BE': 008 MIN. -

1~ 012 MAX. 800° VPN/HD/5. tr:l 

z lt 
l' 

Ot:J UP TO 3/4 DIA. 78,000 78,000 60,000 56,000 137,000 121,000 t:J 
~ 

> 
t-3 

(35) (35) (27) 

> 0::: 

RETAINED FOR REF. ONLY 3/4" TO 1 1/8" DIA. 72,000 63,000 47 ,ooo 50,000 105,000 94,000 
b:j 

H 
~ 

H S.1 MILD STEEL UNSUITABLE FOR WELDING (31.5) (28) (21) 28.5 11.5 15 t-3 
H 

(fJ 

.......... GREATER THAN 57 ,ooo 49,000 38,000 40,000 76,000 . 
C.J1 

> 1 1/8" DIAMETER (25.5) (22) (17) 

* NOTES ON SHEET III/5C MUST BE ADDED TO DRAWING 

' 



-

;(' r · ~ H 
> ~ 0 ZCfl 

~ 

~ 
::g t 0 U') '\.. 

·> ~ of§ 
~ ~ H 

"t:z:j -
~ 0 c-< .,.... 

t:z:j 

~ 
0 

0 0 

~ Ui 

c n• 

()l 

MAX. PERMISSIBLE STRESS LBS/INS. 2 (TONS/INS, 2) ~ 
0 

TENSION BEARING E G ~z 

SPEC MATERIAL REMARKS p 
CIVIL SERVICE • 1% PROOF SHEAR CIVIL SERVICE x1o- 6 x10-6 ::2: 

1--3 
~ 

AIRCRAFT AIRCRAFT AIRCRAFT AIRCRAFT ~ 
t'rj 

CASE FOR GENERAL USE WHERE LOW STRESSED .PARTS NOTE. ON 50,000 45,000 33,500 33, 500 83,000 74,000 29 12 20 t:1 
t'rj 

~ 
s. l4 HARDENING ARE SUBJEC1E D TO EXCESSIVE WEAR, HARDER DRAWING (22. 5) ( 20) ( 15) ::r: 

S1EEL CASE THAN S. 15 (HARDNESS MIN.800°VPN/HD/5) 'DEP'IH OF > 
< 

I 
CASE TO BE H 

CASE FDR MEDIUM STRESSED PARTS SUBJECTED TO ': 015 -. ~'025, 79,000 70,000. 52,000 56,000 116,000 103, 000 29 12 18 L' 
r:n .S.15 HARDENING EXCESSIVE WEAR. (MIN.- 750° VPN/HD/5.) (35) (31) (23) t""" 

~ 
& QUOTE ~ S'IEEL VICKERS t::j .. (V.P.N.) CASE FOR HIGHLY STRESSED PARTS SUBJECTED TO 168,000 150,000 112,000 116,000 251, 000 224,000 25.5 10 12 > 

Q S.82 HARDENING EXCESSIVE WEAR. (MIN. 700° VPN/HD/5) HARDNESS NO. (75) (67) (50) 
H 
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SPEC MATERIAL 

LOW 

• S.llO I TENSILE 
STEEL 

1 s.8o I H.T.S. 

* 

c ~ 0 
!.:( n a 
~·~ iD 

REMARKS 

FOR LOW STRESSED FITTINGS, STAINLESS EQUIVALENT TO S.1 
S.92. GOOD STAINLESS PROPERTIES. NON-MAGNETIC. CAN BE 

&I 

WELDED TO S.521 SHEET. REPLACES DTD.l..76. 

/ 1 PARTS MADE OF THESE H.T. STEELS MUST HAVE THE FOLLOWING 

INFORMATION ON THEm RESPECTIVE DRAWINGS (THIS APPLIES TO 
FORGINGS AS WELL AS PARTS MACHINED FROM BAR) IN THE CASE 

OF II.T. DRAWN TUBE WHERE ANY PORTION IS MACIIINED THE 

FOLLOWING NOTES ALSO APPLY, BUT ONLY TO THE MACHINED 

PORTION. 

1. THIS FITTING IS TO HAVE A DEGREE OF FINISH ALL OVER IN 

ACCORDANCE WITH A STANDARD SAMPLE APPROVED BY 

DESIGN DEPARTMENT AND RETAINED BY INSPECTION 
DEPARTMENT. 

2. ALL SHARP EDGES INCLUDING THE INSIDE AND OUTSIDE OF 

BOLT AND PIN HOLES ETC. TO BE BLENDED DOWN WITH A 

SMALL RADIUS. 

3. CRACK TEST TO D.H.A.324 (OR D.H.A. 408 AS APPLICABLE) 

NOTE: TilE USE OF D.H.A.410 GRIT BLASTING MUST BE CON­

SIDERED AS A FINISH ON HIGI-IL Y STRESSED 

COMPONENTS. 

ALL UNDERCUTS MUST BE TO D.H. STANDARD i.e. EITHER DHS. 
502, 503, 504 OR 505. ALL RADII ON FITTINGS MUST BE AS LARGE 

AS POSSIBLE. 

·J -· ~ 
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MAX. PERMISSIBLE STRESS LBS/INS, 2 (TONS/INS. 2) ~ 
TENSION 

CIVIL I SERVICE 
ATRr.R.AWT' ATR.fRAJil'T' 

44,000 

I (19.5) 
39,000 
(17.3) 

'\ 
~ ... 

• l% PROOF SHEAR 

I 
29,000 I 49,000 

(13) 

0 
BEARING E G ~2 

p 

CIVIL I SERVICE xl0-6 xl0-6 2 

AIRCRAFT AIRCRAFT 

I 65,000 I 58,000 I 28 I 11.5 I 30 
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MAX. PERMISSIBLE STRESS LBS/INS. 2 (TONS/INS. 2) ~ 

TENSION BEARING E G 
~§2 

SPEC MATERIAL REMARKS 
p 

CIVIL SERVICE .. 1% PROOF SHEAR CIVIL SERVICE xl0- 6 xl0-6 2: 
~ 

AIRCRAFT AIRCRAFT AIRCRAFT AIRCRAFT ~ 
- Lrj 

~ 
FOR USE WHERE A MATERIAL HAVING I-TIGHER STRENGTH d 

4% Mn. PROPERTIES THAN DHA. 71 IS REQUIRED ESPECIALLY IN THE 
Lrj 

DHA. 
I 

4% AL. INTERMEDIATE TEMPERATURE RANGE - NOT WELDABLE. 139,000 139,000 128,000 89,000 209,000 209,000 15.5 6.5 15 :::r= 
I 90 TITANIUM (CORRESPONDS TO REM-CRU C.130 AM>JESSOPS HYLITE 40 and (62) (62) (57) > 
~ 

< 
H ALLOY I.c.I. 314A. 

H 

~ 
l 

FOR USE WHERE MAX. STRENGTH IS REQUIRED IN THE TEM-. 
l 

H 5% AL. 
> 

~ PERATURE RANGE ·370°- 600oc- DIFFICULTY & COSTLY TO WORK .2% Proof :z: 
2~% Sn. 

tj 

~ TITANIUM AND NOT TO BE USED WITHOUT PRIOR CONSULTATION. WELDABLE 120,000 120,000 110,000 76,000 179,000 179,000 15.5 6.5 18 

(CORRESPONDS TO REM-CRU A.110 A'!; I.C.I. 317, JESSOPS HYLITE (53.5) (53.5) (49) > 
~ ALLOY 

H 

H 20). 
~ 

~ 
(') 
~ 

H FOR GENERAL USE WHERE LOW STRENGTH BAR IS UNSATIS-
;:t> 

~ DHA. TITANIUM FACTORY. USE WHERE WELbABLE MATERIAL IS REQUIRED 81,000 76,000 57,000 f)2,000 123,000 123,000 15.5 6.5 18 
'Tj 

1--3 

~ 
71 (COMMly. AND. USE OF 5% AL. 2~% Sn. ALLOY IS NOT JUSTIFIED. (36) (34) (25. 5) (') 

PURE) (CORRESPOND TO I.C.I.130) 
0 

Q 
3:: 
""0 

FOR GENERAL USE WHERE LOW STRENGTH BAR IS UNSATIS- ~ 
DHA. TITANIUM FACTORY. USE WHERE WE,LDABLE MATERIAL IS REQUIRED 56,000 54,000 40,000 36,000 . 83,000 83,000 20 ~ 

72 (COMMly. AND USE OF 5% AL. 2V2% Sn. ALLOY IS NOT JUSTIFIED (25) (24) (18) l 

PURE) (CORRESPONDS TO JESSOPS HYLITE 10) I 
~ 
tj . 

... 
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~trj 
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SPEC MATERIAL REMARKS TENSION . BEARING 1 E G ~§3 m 
.CIVIL SERVICE • 1% PROOF SHEAR CIVIL SERVI xl0-6 xl0-6 :z: C 

MAX. PERMISSIBLE STRESS LBS/INS, 2 (TONS/IN~~· 2
) ~ ~ 

I AIRCRAFT AIRCRAFT AIRCRAFT AIRCRAFT rn 
1 1 

BAR, SUITABLE FOR WELDJNG OR BRAZING (DHA.392 TO. SIMILAR . · ::C 
L.34 ALUMINIUM 1 SPECS AS DTD.372) USE ONLY FOR. LOW STRESSED PARTS AND 11,200 11,200 , :1:111 

WELDED TANK FITTINGS. GOOD THREAD CUTTJNG DIFFICULT. (5) (5) ~ 
I ANODISJNG UNNECESSARY . J:: 

DTD. 
372 

DTD. 
423 

L.64 

GOOD MACHJNJNG PROPERTIES, SUITABLE FOR BRAZJNG 20,200 20,200 15,100 13,400 34,000 30,000 . 18 :Ea 
ALUMINIUM (DHA.392) ONLY TO L.16, L.59 AND L.61 SHEET. (9) (9) (6.75) 10 · 5 3 ·9 . Z 
MAGNESIUM L.34 AND DTD.372 BAR, L.67 AND DHA.63 TUBE AND BRAZED 6,700 6,000 4,500 10,000 9,000 40 c::l 

ALLOY L.33 AND DTD.245 CASTINGS. (3) (2.66) (2) · :J:al 
' -

ALUMINIUM . REF. ONLY . - 49,000. 49,000 38,000 27,000 85,000 76,000 10.5 3.9 8 ~ 
ALLOY 0 (22) (22) (17) :::ICI 

SOLUTION TREATED & NATURALLY AGED CONDITION } " - 47,000- 42,000 31,500 28,500 87,000 -79,000 15 ~ 
OF L.65 BAR FOR GENERAL USE ON COMPONENTS 3/8 (21) (18 7) (14) --1 
REQUIRJNG BAR SIZE ABOVE 2" AND EXTRUSIONS . 
FOR MISCELLANEOUS SECTIONS. USE IN PLACE ?F 'i... " 50,000 45,000 33,500 30,000 92,000 83,000 10 5 3 9 15 0 
DTD.~23 F.OR ALL NEW DESIGN WORK. WIIERE IT .tS .r 4 r22 5) (20) r15) . . ·c:::t 
ESSENTIAL THAT L.64 MATERIAL ONLY BE USED, . ~ 
DRGS. WILL CALL UP 'L.64 NO ALTERNATIVE'. i.. " 40,000 36,000 · 27,000 27,600 76,000 67,000 12 --. 

ALUMJNIUM 
ALLOY 

NOT SUITABLE FOR WELDJNG. REPLACES L.1 & L.39. ~ 8 (18) (16) (12) ~ 
I Z 

} 3/8
11 

33,000 96,000 108,000 63,000 I 63,000 I 54,000 SOLUTION TREATED AND PRECIPITATED CONDITION OF 

L.65 

• 11 

L.64 BAR FOR GENERAL USE ON~?AR SIZES 2 AND 

AL~M I !~~!~"re~:G~~ ~~;:,E~.!A::~zE~~;:;:~~. 
GOOD MACHINABILITY. DO NOT THREAD LESS THAN 
1/4 ". 

SEE NOTES 1 & 2 ON PAGE ID/7B. 
NOTE 2 MUST BE GIVEN ON COMPONENTS REQUIRJNG A 

VERY GOOD FJNISH FOR STRUCTURAL REASONS 

REPLACES DTD.364 

(28) (28) . (24) 

} 1" I 67,000 I 67,000 I 58,000 
(30) (30) (26) 

108,000 96,000 35,500 

""- 2
11 

72,000 72,000 63,000 
.f' (32) (32) (28) 10.5 

119,ooo 1 105,ooo 39,000 

...L 3" 70,000 70,000 60,000 
~ (31) (31) (27) 

} 4" 

t 6" 

67 ,ooo I 67 ,ooo 
(30) I (30) 

63,000 I . 63,000 
(28) (28) 

58,000 
(26) 

54,000 
(24) 

36,500 119,ooo 1 1o5,ooo 

35,500 119,ooo 1 1o5,ooo 

33,000 1os,ooo 1 96,ooo 

3.9 8 

-< 
r­.... 
0 . .. 
:z: 
:1:. 
-t ..., -'" r-
CI ... 
:z: 

~--------+-------------------------------------------------_,-------+-------r-------r------+-------r-----~----r-~r----1 "" 
8 DTD.423 SHOULD NOT BE CALLED UP FOR NEW DESIGN WORK. NOTE : RULING THICKNESSES GIVEN ARE FOR REGULAR ~ 

(STANDARDISATION OF MATERIALS L.64 &L.65) IT MAY BE USED SECTION BAR. SEE IIT/7C FOR RECTANGULAR BAR. r;) 
FOR SPECIAL EXTRUSIONS WHERE REQUESTED BY SUPPLIER. I I I I I I I • 
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MAX. PERMISSIBLE STRESS LBS/INS. 2 (TONS/INS. 2) ~ 
0 

TENSION 
SPEC MATERIAL REMARKS 

BEARING E G ~:z 
p 

~ 
CIVIL SERVICE • 1% PROOF SHEAR CIVIL SERVTCE xl0- 6 xl0-6 :z 

t-3 
AIRCRAFT AIRCRAFT AIRCRAFT AIRCRAFT t:I:: 

trj 

20 } 3/8 11 78,000 78,000 67,000 45,000 148,000 121,000 

~ 
(35) (35) (30) 

t::J 
HIGH TENSILE ALLOY. BAR AND EXTRUSION FOR 

trj 

HIGH LOAD CARRYING COMPONENTS. > 3" 85,000 85,000 74,000 47,000 157,000 139,000 ::r: 
THE USE OF L.65 OR DHA.78 IS PREFERABLE (38) (38) (33) > 

UJ < 
H } 4 n 
~ DTD. ALUMINIUM WHERE STRENGTH PERMITS. 83,000 83,000 72,000 46,000 157,000 134,000 10.5 3.9 7 H 

(37) (37) (32) r-
~ 363 ALLOY L" 

~ 
SEE NOTES 1 & 2. NOTE 2 MUST BE GIVEN ON "} 5" 81,000 81,000 70,000 45,000 152,000 130,000 ~ 
ALL DTD.363 COMPONENTS 

(36) (36) (31) D 

H '} 6 n 77,000 77 ,ooo 66,000 43,000 148,000 121,000 > z (34.5) (34.5) (29.5) 
H 

~ 
~ 

-· n 
·...-..· , .05 TO 57,000 53,800 40,300 32,500 91,000 80,600 12 ~ 

20 w .249 (25.5) (24) (18) > 
SUPPLIED IN SOL UTI ON TREATED ~ 

~ 

§ AND NATURALLY AGED AND STRETCHED P:l'-.../ .25 TO 59,300 55,000 41,400 33,600 93,000 82,800 12 t-3 
·ow .749 (26.5) (24.6) (18.5) n 

CONDITION. i.e. FULLY HEAT TREATED zP:l 

m ~0 .75 TO 65,000 58,200 43,700 36,000 98,500 87,400 0 

DHA. ALUMINIUM USE WHERE FATIGUE NOT STATIC E-1~ 1.499 (29) (26) (19.5) 10 ~ 
H r:JJ P:; "0 

~ 78 ALLOY STRENGTH IS THE CRITERION FOR H ~ 0....:1 1Y2 "& Over Up SPECIAL EXTRUSIONS ONLY. E-1 P;1 ( 69,500 65,600 49,200 38,000 111,000 98,400 10 

~ w....:l to & including (31) (29.3) (22) 
~ 

~....:1 25 sq. in. area. 
P:l~ 

L" 

~ NOTE: RE-SOLUTION HEAT TREATMENT ....:1~ 1Y2" & over, & 
~ 

RESULTS IN LOSS OF PROPER-
t::J 

~P-; over 25 sq. in. 67,000 61,200 45,800 37,000 103,000 91,600 
. 

TIES EQUIVALENT TO MATER- oz 8 ~ 

"p:j 
up to & includ- (30) (27.3) (20.5) 

r:nt::J IAL SPEC. 24.S. ~P:l ing 32 sq. in. ::r: 
::r:tr:l 0 s:: area. > 
trj\JJ E-i Re-solution 71,600 

~ 
trjH P:l Heat Treated 53,700 47,700 35,800 32,500 81,000 12 ~ 

~c;J ~ (24) (21.3) (16) H 

z by User trj 

::z: ~ 

Ot::J t::J 
> NOTE 1. SEE NOTES IN SECTION II RE. COARSE NOTE 2. DRAWINGS TO QUOTE WHERE APPLICABLE:- ~ 

t-3 
> GRAIN LOADING ACROSS GRAIN AND SIZE/ •MACHINED SURF ACES & RADII TO BE FREE FROM ::r: 

STRENGTH LIMITATIONS OF EXTRUSIONS. SCORES OR O'!'HER MARKS & FINISHED TO DHA.401'. 
trj 

H ~ 
H t-3 
H UJ 
~ 

---1 BAR FOR MACHINING LIGHTL;Y STRESSED PARTS OR END PLUGS, 
ttJ DTD. MAGNESIUM 

CAPPINGS ETC. BUT NOT THREADED, ALSO MISCELLANEOUS 30,000 27,000 20,200 17,900 39,000 39,000 
259 ALLOY 

EXTRUSIONS WHERE NOT SUBJECT TO SEVERE CORROSION. (13.5) (12) (9) 
CAN BE ARGON ARC WELDED TO DTD.348 TUBE. 
REQUIRED CHROMATING. 

lt 
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ISSUE 
NO. DATE 

I AUG~S5 

())MP !LED. 

TRACED. 

APPROVED. 

THE DE HAVILLAND AIRCRAFT COMPANY LTD., HAT.FIELD,' HERTS. 

RECTANGULAR BAR 
B. S. L. 65 (%ELONGATION 8) 

MAX. PERMISSIBLE STRESS LBS/INs2-
(TONS/INS2.) 

WIDTH _MA_J_O_R ______ OVER 1IN. -3IN. OVER 3IN. ~4IN. OVER 4IN. -SIN. 

DIMENSION 

THICKN.ESS 

3/8 - 1IN. 

OVER 1IN. - 2IN. 

OVER 2IN. - 3IN. 

OVER 3IN. - 4IN. 

OVER 4IN. - 5IN. 

OVER SIN. - 6IN. 

UTS. • 1% .. PS. UTS. • 1% PS. UTS. • 1% PS. 

67. 000 58, 000 
(30) (26) 

72,000 63,000 
(32) (28) 

70,000 60,000 
( 31) ( 27) 

67,000 58,000 
(30) ( 26) 

72,000 63,000 
(32) (28) 

68,000 S9,000 
( 30 . 5) ( 26. 5) 

67,000 58,000 
(·30) ( 26) 

70,000 60,000 
(31) ( 27) 

67; 000 58, 000 
(30) ( 26) 

65,000 56,000 
(29) (25) 

63,000 54,000 
(28) (24) 

D. :T. D. :3 6 3 (% ELONGA!10N 7) 

3/8 - 1IN. 85,000 74,000 85,000 74,000 

(38) (33) (38) (33) 

OVER 1 IN. - 2IN. 85,000 74,000 8S, .000 74, 000 84,000 73,000 

(38) (33) (38) (33) (37. 5) (32. 5) 

OVER 2 IN. - 3IN 85, 000 74, 000 84, 000 73, 000 83,000 72,000 

(38) (33) (37. 5) (32. 5) (37) (32) 

OVER 3 IN. - 4IN. 83,000 72,000 8 2, 000 70, 000 

(37) (32) (36. 5) (31) 

OVER 4 IN. - 5IN. 81,000 70,000 
(36) (31) 

OVER 5 IN. - 6IN. 
( 
I 

EXTENT OF ffiARSE GRAIN BANDING •. 

OVER 3/8 & 
UP 'ID 1 IN. OVER 112 IN. OVER 2-3 IN. OVER 3-5 IN. 

OVER 3/8 - 1IN. 1/10 1/8 1/8 3/16 

OVER 1 IN. - 2IN. 1/8 3/16 3/16 

OVER 2 IN. - 3IN. 1/4 1/4 

OVER 3 IN. - s'IN. S/16 

OVER 5 IN. - 7IN. INaiES 

OVER SIN. -6IN •. 

UTS. • 1% PS. 

70,000 60,000 
(31) (27) 

6S,OOO 56,000 
(29) (25) 

63,000 54,000 
(28) ('24) 

63, 000 54, 000 
(28) (24) 

63,000 S4,000 
(28) (24) 

83,000 72,000 
(37) (~2) 

82, 000 71, 000 
(36. 5) (31. p) 
81,000 70,000 

(36) (31) . 

80,000 68,000 
(35. S) (30. 5) 
77,000 66,000 
(34. 5) ( 29. 5) 

OVER 5-7 IN. 

3/16 

1/4 
1/4 
S/16 
5/16 

PROPERTIES GIVEN ABOVE E:DR RECTANGULAR BAR ARE OORE PROPERTIES BUT WILL BE USED AS niE 
OVERALL PROPER'IY FOR DESI-GN Cl\LaJLATIONS. 
PROPERTIES OF REGULAR BAR SEI!TIONS ARE G!VEN ON DATA SHEET NO. III/7A & 7B. 

01HER PROPERTIES AS FoLLOWS: -
PERMISSIBLE TENSION. 

CIVIL; LESSER OF U. T. S. & 1. 5 x 0. 1% PROOF. 
SERVICE; LESSER OF U.T.S. & 1.33 x 0.1% PROOF. 

ffiEAR; RATIO VALUEB FROM III/7A, 7B ACCORDING TO PElUAISSIBLE TENSION. 

BEARING; RATIO . VALUEB FROM III/7 A, 7B ACCORDING TO 0. 1% PROOF. 

E & G; AS ON III/7A,7B. 

PROPERfiES OF LI GIT ALIDY RECI'ANGULAR Bill. DESIGN DATA III/?C 
SHEET NO. 
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MAX. PERMISSIBLE STRE&S LBS/INS. 2 (TONS/INS, 2) ~ 
0 

TENSION BEARING E G 
~:z SPEC MATERIAL = REMARKS p 

CIVIL SERVICE • 1% PROOF SHEAR CIVIL SERVICE xl0- 6 xl0-6 :z ...., 
AIRCRAFT AIRCRAFT AIRCRAFT AIRCRAFT :r:: 

t:rj 

t:::j 
B. 11 BRASS BRASS BARS SUITABLE FDR BRAZING AND SILVER SJLDERING. 37,000 32,500 24.500 27,000 56,000 49,000 14 5. 6 25 t:rj 

( 16. 5) (14.5) ( 11) ::r:: 
> 

BS. BRASS BRASS BARS FOR GENERAL USE. 47,000 43,000 31,500 33,500 72,000 63,000 14 5. 6 15 < 
H 

~ 249 SUITABLE FOR SJFT OOLDERING ONLY. ( 21) ( 19) ( 14) L' 
L' 

I ALUMINIUM UP 1D AND 84,000 74,000 56,000 56,000 125,000 112,000 17 6.8 15 ~ 

~ 
DTD. NICKEL- FDR BARS, FDRGINGS AND STAMPINGS. INCLUDING 4" DIA. (37. 5) (33) ( 25) 

tj 

197 IRON (ALTERNATIVE 'IO IMMADIUM VI. ) 67,000 60,000 45,000 45, 000 101, 000 90,000 17 6.8 15 > 11 H B3 BRONZE OVER 4 DIA. (30) (26.7) (20) ~ 
(") Ro ~ 

~ 
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'"0 
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MAX. PERMISSIBLE STRESS LBS/INS. 2 (TONS/INS. 2) · ~ 
0 

TENSION SPEC MATERIAL REMARKS BEARING E G 
~::z: 

p 
CIVIL SERVICE • 2% PROOF SHEAR CIVIL SERVICE x10- 6 x10-6 .:z 

1--j 

AIRCRAFT AIRCRAFT AIRCRAFT AIRCRAFT :r:: 
t'rj 

CAROON STEN.., IDBE, ALL DIAMETERS. ONWELDED 63,000 63,000 54,000 40,000 119,000 108,000 28 12 t:1 

~ 
T.26 MILD STEEL FDR LOW STRESSED PARTS - DISTANCE TUBES, STAYS, (28) (28) (24) t'rj 

BENT TIJBES ETC. , ALOO. NON-CIRCULAR TUBES. WELDED 37, 000 31,500 24,000 27,000 56,000 49,000 29 12.5 ::r: 
~ ' ( 16. 5) (14) ( 10. 8) . > 

< 
H I 

UNWELDED 78,000 78,000 67,000 56, O(JO 148,000 134,000 28 12 l 
UJ l 

~ 
T. 35 MANGANEEE HIGHER GRADE THAN T •. 26 FUR ROUND TUBES (35) (35) ( 30) ~ 

STEEL BELOW 1/2" DIA. ALSO NON-ClRaJLAR TUBES. WELDED 67,000 67,000 56,000 47,000 125,000 112,000 28.5 12 t:j .. (30) (30) (25) > z H 

~ SAME MATERIAL AS T. 35 FUR ROUND 1UBES 1/2 /I DIA. UN WELDED 101, 000 101,000 90,000 67,000 184,000 163,000 28.5 12 ~ 
n I 

T.45 MANGANEEE AND OVER. REDUCES TO T. 35 AFTER WELDING. (45) (45) (40) ~ UJ g STEEL FDR CONN ROOS, BRACING TUBES, STRUTS ETC. WELDED 6~,000- 67,000 56,000 47,000 125,000 112,000 28.5 12 > 
t-:rj 

~ 
(30) (30) (25) 1--j 

~ 
n 

T.50 MANGANEffi FDR CIRCULAR AND NON-CIRCULAR 1UBES. USE FUR PINNED 1UBULAR 112,000 .112, 000 100,000 78,000 201,000 179,000 28 11.7 0 
UJ 

STEEL STRUCTURES ETC.- UNSUITABLE FUR WELDING. (50) (50) ( 44. 5) 
;s:: 
~ 

CHROME FDR CIRCULAR AND NON-CIRCULAR 'IUBES, UNWELDED 112,000 112,000 101, 000 78,000 208,000 186,000 30.5 12.1 ~ 
~ 

T.59 MOLYBDENUM USE 'FU,R WELDED STRUCTURES, LARGE ENGINE MOUNTINGS (50) (50) (45) 
l 

STEEL ETC. REPLACES DTD. 347. WELDEQ"' 101,000 101,000 90,000 69,000 186,000 166,000 30.5 12. 1 ~ . 
(45) (45) (40) t:1 . .. 

aiROME * UJO 
FDR HIGHLY STRESSED PARTS SUa! HARDENED & } MAX. WALL 5/16" 168,000 168,000 152,000 112,000 318, 000 300,000 29.5 12.1 10 ::r: 

::I::b::l T.60 MOLYBDENUM AS MAIN U/C HINGE PINS, U/C LEG TEMPERED UNWELDED (75) (75) (68) > 
b::lUJ 

STEEL PLUNGER TUBES & CERTAIN STRUCTURES. MAX.WALL 3/16" 
~ 

t'rjH 112,000 112,000 101, 000 78,000 213,000 201,000 29.5 12.1 t-:rj 

~CJ REPLACES DTD. 408. H 
:z: WELDED (50) (50) ( 45) t'rj 

z l 
Od NICKEL * PREFERABLE lD T.60 FOR SIMILAR APPLICATIONS 168,000 168,000 152,000 112,000 318, 000 291, 000 29.5 12.1 10 t:1 

> -
1--j T.57 CHROME BUT NOT SUITABLE FOR WELDING. (75) (75) (68) 
> STEEL. 

::r: 
b:j 
~ 

f 
I 

H 1--j 
H UJ 
H NOTE: - '.l'UBES REOOIRED ID BE BENT MAY ALSO REQUIRE .......... 

1..0 ANNEALING AND 1HE 'WELDEIY VALUES WILL APPLY. > 
I* NOTES ON ~ET III/ 5C MUST BE ADDED ID DRAWING~ 
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I MAX. PERMISSIBLE STRESS LBS/INS. 2 (TONS/INS. 2) ~ -t 
TENSION 

0 :z: 
SPEC MATERIAL REMARKS 

BEARING E G 
~.'Z m \.._ p 

CIVIL SERVICE • 2% PROOF SHEAR CIVIL SERVICE x10- 6 x10- 6 .'Z a 
AIRCRAFT AIRCRAFT AIRCRAFT AIRCRAFT rn 

f CHROME FDR MEDIUM STRESffiD PARTS. STAINLESS EQUIVALENT ID T. 26 AND ::c 
NICKEL LOW T. 35. WELDABLE. NON-MAGNETIC. USE FOR PUffi RODS, SPECIAL FUEL 62,000 54,000 40,000 43,000 76,000 61,000 27 10.7 :DI 

T.55 TENSILE PIPES, HEATER PIPES IN EXHAUST MANIFOLDS, ETC.NOT SUITABLE FOR (27.5) (24) ( 18) < -
~ 

STEEL UNAFFEGrED BY WELDING. REPLACES DTD. 207. FLARING r-
r-

~ t CHROME AS T. 55.3/16" 0/DIA. AND OVER CAN BE FLARED TO AGS. 1101. 62,000 54,000 40,000 43,000 76,000 67,000 27 10.7 :.::-:z .. DTD . NHXEL L. T. USE FOR FUEL AND HYDRAULIC.PIPES WHERE NON-CORRODIBLE (27.5) ( 24) ( 18) Cl I 

743 STEEL STEEL TUBE IS REQUIRED. 
, 

CfJ :DI 

~ 166, 000 10.9 -CHROME SIMILAR MATERIAL TO T. 55 BUT FULLY HEAT 'ffiEATED. UNWELDED 112,000 112,000 101,000 78,000 186,000 25.5 ::a 
NICKEL WELDABLE. REDUCES TO T. 55 IN REGION OF WELD. (50) (50) (45) 0 

CfJ T.58 HIGH USE FDR ARRESTER HOOK STRUTS, ETC. AND PLACES WELDED 62,000 54,000 40,000 43,000 90,000 81, 000 Z7 10.7 :a 
~ TENSILE WHERE EXCESSIVE CORROSION CONDITIONS EXIST. (2:1. 5) ( 24) ( 18) 

,. 
·-n 

p STEEL NON-MAGNETIC. REPLACES DTD. 211. ..... 
t/5 t HEAT RESISTING STEEL TUBE - 50,000 45,000 33,500 a 
CfJ Cl 

aiROME SUITABLE FDR EXHAUST MANIFDLDS, TUBES DELIVERED ( 22. 5) ( 20) ( 15) 5I: 
T. 61 STEEL NON-MAGNETIC, WELDABLE. IN FULLY SOFTENED -a 

REPLACES DTD. 491. CONDITION -z 
-c 
r-.... 

r.nu t 0 • 
t:I::tr:l 

~ 

tr:llfJ IF BENT AROUND RADIUS LESS THAN 5D DRAWINGS WILL z 
tl:jH 

CALL UP 'STRESS RELIEVE TO THE REQUIREMENTS OF D.H.A.411'. ->4CJ 
:2 -1 

:2 
..., 

Od -> "' ~ ,... 
> ~ ... 
H :z: 
H NOTE:- TUBES REOOIRED TO BE BENT MAY ALffi RE'l}IRE '" H 

........... ANNEALING AND 'lliE 'WELDED' VALUES WILL APPLY • :a 
\0 
to -1 

U) 
• 

]\4 
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MAX. PERMISSIBLE STRESS LBS/INS. 2 (TONS/INS. 2) ~ 
TENSION BEARING 

0 

SPEC MATERIAL REMARKS E ~· G ~2 
p 

CIVIL SERVICE • 1% PROOF SHEAR CIVIL· SERVICE x10- 6 x10-6 2 
~ 

~· 
AIRCRAFT AIRCRAFT AIRCRAFT AIRCRAFT ::c: 

trj 

L.67 ALUMINIUM PURE ALUMINIUM TUBE FDR GENERAL USE. 17,900 17,900 15,700 11,200 33,500 31,500 9.6 3. 6 t:) 

I WELDABLE. REPLACES T. 9. . (8) ( 8) (7) 
trj 

... 
t""" 

3/16
11 

& 1/4 ''. 
:::r:: 

H 13,400 11,900 9,000 8,000 20,200 18,000 > 
s < 

FUR FUEL, OIL AND AIR PIPE LINES. MUCH STIFFER (6) (5. 3) ( 4) 1-1 

~ ALUMINIUM 5/16. & 3/8"'. 
r-

~ 
THAN L.67 MAY BE JOINED TO L.59,L.33,L.34 & 15,200 13,400 10,100 9,000 22,500 20,200 10 3.6 t""" 

L. 56 ALLOY DID. 245 BY BRAZING (TO DHA. 392) Will! A SUITABLE (6. 8) (6) ( 4. 5) ~ I 

~ (ANNEALED) JOINT. IF CU'ITING & WELDING IS NECESSARY USE OVER 3/8 6 16,800 15,000 11,200 10, 100 24,500 22,500 t=' 
I 

20 
DHA. 63. REPLACES DTD. 310. (7. 5) (6. 7) ( 5) > 

1-1 

~ 
·- ~ 

PRINCIP AL~Y FOR AIR DUCTS AND LARGER DIA. PIPES UNWELDED 19,000 19,000 13,900 11, 200 31,500 . 28,000 7.5 2.9 (') 

~ DHA. ALUMINIUM 1D BE WELDED 1DGETHER OR 1D L. 59 SHEET TO BE USED (8. 5) (8. 5) (6. 2) ~ 
> 

~ 63 ALLOY IN PLACE OF L. 56 ONLY WHERE WELDING IS REQUIRED. WELDED 10,100 9,000 6,700 ·6,700 15,200 13, 400 1-rj 

H (4. 5) ( 4) (3) 
~ 

·~ (') 

ALUMINIUM MEDIUM STRENGTH ALLOY - USE FUR DISTANCE TUBES, LIGHT 
0 

10 s:: 
L.55 ALLOY STRUCTURES ETC. REVERTS TO L. 56 FIGURES WHEN BRAZED OR HEAT 33,500 33, 500 24, 500 20., 200 54,000 47,000 3. 6 ~ 

~HARD DRAWN) TREA'IED FOR BENDING. REPLACES DTD. 440. 
( 15) ( 15) ( 11) ~ 

~ 

L.63 ALUMINIUM HIGH STRENGTH ALLOY FULLY HEAT 'IREATED. USE FOR CONN. RODS, .. _65, 000 65, ooo· 52,000 36, 000 108, ooo· 96,000 10.5 4.0 t""" 

ALLOY STRUCTURES ETC. CANNOT BE WELDED. REPLACES DTD. 464. ( 29) (29) ( 23) ~ 
t:) . .. 

(1)0 :::r:: 
:::r::b:l > 
b:l(l) ~ 

trjl-1 
1-rj 

~C) NOTE:- TUBES RE'lJIRED 1D BE BENT MAY ALSO RE(!JIRE ANNEALING 
1-1 

2 
trj 

2 AND THE 'WELDED' VALUES WILL APPLY. t""" 

00 
t:) 

> 
.. 

~ FUR LOW STRESSED PARTS ALSO FUR PILOT AND BEFORE WELDING. 36,000 36,000 

> DTD. MA<liESIUM PASSENGER SEATS, CRATES ETC. CAN BE WELDED ( 16) ( 16) ~ 
t'%:1 

348 ALLOY TO DID. 259 STRIP. AF'IER ·WELDING. 20,200 20, 200 ~ 
H 
H (9) (9) 

1---3 
(/) 

H 
........... 

1---' 
1---' 

> 
-----'-
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SPEC 

~ 
T.7 

~ 
'"0 

T. 51 

• 
~ 
t::I:! 

:;,1 ~S885. r UJ NEALE C/J 

~ 

~ 
~ 

CJJtj 
::r:tr:1 

DTD. 
323 

TO 
DHA 
64 

tr:1r.n 
t:r::1 H ~ DTD. 
1--4 fi 323 
~ 
Otj >I DTD. 

;; 253 

H 
H 
H 

............. 
~ 
t'V > 

MATERIAL 

COPPER 

COPPER 

BRASS 

1UNGUM 

TUN GUM 

1UNGUM 

U1 
lJ'1 

REMARKS 

" " MEDIUM LOW PRESSURE, 
ANNEALED, FDR ELBOWS, BENT 
PIPE'S ETC. AND GENERAL USE. 

TUBES UP 1D 1 DIA. I OOPI' ,_ 

TUBES OVER 1" DIA. IHALF HARD 

HIGH PRESSURE SEAMLESS TUBE FDR OXYGEN 
SYS'I»1S ETC • 

ANNEALED SEAMLESS TUBE FUR GENERAL USE. 'IRE 
DRAWING MUST STATE 'IRE (X)NDITION. REPLACES BS: 886. 

FOR HIGI PRESSURE PIPE L"'NES, HYDRAULIC AND AIR 
SYSTEMS ETC. AVAILABLE IN 1HE FOLLOWING SIZES ONLY 

¥ 5/ 16" 0/D x 24 SWG. 5/8" 0/D x 18 SWG. 
1/2" 0/D x 20 SWG. 7/16'' 0/D x 20 SWG. 
3/8" 0/D x 22 SWG. 5/16'' 0/D x 22 SWG. 
1/ 4" 0/D x 24 SWG. 3/16" 0/D x 24 SWG. 

,1/8" 0/D .x ~4 SWG. 

FDR HIGH PRESSURE PIPE LINES, HYDRAillJIC AND AIR 
SYSTEMS IN SWG. AND DIAS. 01HER 'lHAN THOSE 
LISTED AOOVE. 

FOR LOW PRESSURE PIPE LINES, HYDRAULIC AND AIR 

SYSTEMS, ETC. 
.I 

ANNEALED 

~0 
...:l ~ ' 

:~~ 
t::O~~ 

Ot::O 
~...:l o?B 

NOTE:- REFER TO INDIVIDUAL SPEDIFICATIONS FDR PERMISSIBLE 
IN'IERNAL PRESSURES WI'IH VARYING TUBE SIZES. 

MAX. PERMISSIBLE STRESS LBS/INS. 2 (TONS/INS. 2) 

TENS,ION I I I BEARI~G E G 

CIVIL. SERVICE I • 1% PROOF1 SHEAR I CIVIL SERVICE lxlo-6lx10 - 6 

AIRCRAPI' I AIRCRAFT 

31,500 
( 14) 

45,000 
( 20) 

40,000 
( 18) 

60,000 
(27) 

60,000 
(27) 

AIRCRAFT I AIRCRAPI' 

1 * '!"EST PRESSURE 3750 LBS. SQ. IN. ; 
ALL O'IHER SIZES 'lHE TEST PRESSURE 
IS 4, 500 LBS. SQ. IN. 

~ 
0 

~2 
p 
2. 

1--3 
~ 
t:r::1 

tj 
t:r::1 

::r: 
> 
< 
H 
r-
r-
~ 
Cj 

> 
H 
~ 
n. 
~ 
~ 
"l:j 

1--3 

n 
0 
s:: 
'"0 

~ 
.-< 
r-
~ 
tj . .. 
::r: 
> 
~ 
"l:j 
H 
t:r::1 r-
tj .. 
~ 
br:l 
~ 
~ 
C/J 
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MAX. PERMISSIBLE STRESS LBS/INS. 2 (TONS/INS. 2) t=J ~ 
0 :c 

TENSION BEARING ~z 

SPEC MATERIAL REMARKS E G 0 
,.., 

txj CIVIL SERVICE • 1% PROOF SHEAR CIVIL SERVICE xlo- 6· xl0-6 z. CJ 
0 AIRCRAFT AIRCRAFT AIRCRAFT AIRCRAFT fTI ~ 
Q 

NOTE:- WHERE TI-IE GRAlN FLOW IS IMPORTANT ON ANY STEEL :z: z 
0 FORGINGS IT MUST BE SHOWN ON DRAWING. SEE SECTION II, P A~A.1. > 
CZl < 

S.93 MILD STEEL FOR GENERAL USE 67,000 60,000 45,000 54,000 . 121,000 108,000 28.5 11.5 20 -CZl r-
f-3 0 UN SUIT ABLE FOR WELDING REPLACES S. 6 (30) (27) (20) 8 r-> 
~ J:a 
'"d UNWELDED 90,000 90,000 70,000 58,000 157,000 139,000 28 11.5 20 ::z z S.92 MILD STEEL FOR MEDIUM STRESSED FORGINGS (40) (40) (31) 8 = 0 m WELDED 63,000 55,000 42,000 45,000 94,000 30 12 J:ll WELDABLE 

0 (28) (24.5) (18.5) -z :a 
0 

FOR STRESSED PARTS SUCH AS JOINT FITTINGS & UND~RCARRIAGE c., z S.96 H.T.S. 11.5 18 I PARTS, ETC. PREFERRED TO A L.A. FORGING WHERE A SINGLE LUG 123,000 123,000 96,000 81,000 217,000 193,000 28.5 :a CZl 
f-3 "' 

* 
CONSTITUTES THE SOLE LOAD PATH. UNSUITABLE FOR WELDING (55) (55) (43) 7 :.:-> . REPLACES S.11 H ., 

z 
~ 

Upto4" -4 
t:tJ S.97 I-I.T.S. USE FOR SIMILAR P AHTS AS ABOVE WHERE THE HIGHER STRENGTH 146,000 146,000 121,000 90,000 269,000 240,000 29 12 16/r CZl a CZl IS REQUIRED. - (65) C05) (54) Over 4" = CZl * UNSUITABLE FOR WELDING. REPLACES S.65. _56_ SI: f-3 7 
t:tJ Upto4" -a 
t:tJ 
~ S.98 H.T.S. NOT TO BE USED FOR FORGED COMPONENTS WITHOUT APPROVAL 

168,000 168,000 146,000 108,000 320,000 291,000 29 11.5 14/7 J:ll 
OF DESIGNER IN CHARGE OF THE AIRCRAFT. z: 

* (75) (75) (65) Over4 11 

-< UNSUITABLE FOR WELDING. REPLACES DTD.473 12/7 
r-

S.82 CASE 168,000 150,000 112,000 116,000 251,000 224,000 25.5 10 12 
---4 

FOR HIGHLY STRESSED CASE HARDENED PARTS g 
(j)t::} (75) (67) (50) 

. 
~t'rj HARDENIN~ 7 .. 
t'rj(/) STEEL :z: 
t'rjH :1:11 
~Cl 

:z THE TWO SETS OF FIGURES FOR ELONGATION ARE FOR LONGI- .... 
:z 

TUDINAL AND TRANSVERSE DIRECTIONS- THE TOP FIGURE BEING 
..., 

Od -> FOR LONGITUDINAL m 
~ ,.... 
> 0 PARTS MADE FROM THESE MATERIALS MUST HAVE THE Cl .... 

FOLLOWING NOTE ON THEIR RESPECTIVE DRAWINGS .. :z: a 'CRACK TEST TO D.I-l.A.324' 
._,.-......... m 
CP * NOTES ON SHEET III/5C MUST BE ADDED TO DRAWING 

I 

:a 
> 

I 
.... 
Cl) 
• 

---
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< a... l (1) (1) 
a... a... '4 :t:s c c 0 

C( () g_ 
0) U) (1) 

a-. u--. 

MAX. PERMISSIBLE STRESS LBS/INS. 2 (TONS/INS, 2) t=l -t 
0 :c 

TENSION BEARING E G 
~z 

m~ SPEC MATERIAL REMARKS p 
CIVIL SERVICE • 1% PROOF SHEAR CIVIL SERVICE x10- 6 xl0- 6 z a 

~ AIRCRAFT AIRCRAFT AIRCRAFT AIRCRAFT m 
25 s. 110 uOW TENSILE CAN BE WELDED 'ID DTD. 571 SHEET. NON-MAGNETIC. 44,000 39,000 29,000 49,000 65,000 58,000 28 11. 5 30 :c 
H :z-:z STEEL USE FDR LOW STRESSED PARTS.· REPLACES DTD. 176. ( 19. 5) (17.3) ( 13) 10 G) < w -S.80 fl-II GH TENSILE FOR HIGHLY STRESSED PARTS. STAJ;NLE&S EQUIVALENT TO S. 96. 123,000 120,000 90,000 81, 000 208,000 186,000 28 11. 5 15 ,.... 
w STEEL UNSUITABLE FOR WELDING. DRGS. WILL QUOTE 'CRACK TEST (55) (53. 5) (40) 

,.... 
......:]· :a:-~ TO D.H.A.408'. 7 z '"0 
H = :z 
55 :1:. -
w :a 
~ c 

•, ..... :a H ( 

~ :Dai 
t/5 ..., : 

-1 i w I 

w - 0' 
~ 

( 

= ~ THE TWO SETS OF FIGURES FOR ELONGATION ARE FOR :1: 
LONGITUDINAL AND TRANSVERSE DIRECTIONS, THE TOP ., 
FIGURE BEING FOR LONGITUDINAL .. 

:z 
-< 
r-
-4 
0 

Wt::l • 
~ 

~tr:1 
... 

tr:1W z 
t'ljH ,. 
J-4G') -t :z 
:z ..., 
Qtj -> m 

H ·r-
> = ... 
H :z: 
H m H 

............. 0 ::a 
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MAX. _PERMISSIBLE STRESS LBS/INS. 2 ' (TONS/INS. 2) ~ 
0 

TENSION BEARING E G ~2 

SPEC MATERIAL REMARKS ~ 

@ CIVIL SERVICE • 1% PROOF SHEAR CIVIL SERVICE xl0- 6 xl0-6 :z 
~ 

AIRCRAFT AIRCRAFT AIRCRAFT AIRCRAFT ~ 

H 
t'%j 

:2 
FUR GENERAL USE WHERE TITANIUM IS SPECIFIED FUR FITTINGS AT 0 55 t'%j 

~ TITANIUM FIREWALLS AND O'IHER DETAILS IN 'IRE FIRE ZONE OF 'IRE ENGINE BAY, 57,000 \52, 000 123,000 123,000 15.5 6.5 18 
DHA. 81,000 76,000 ::I: 

UJ (COMMly.) GUN BLAST 1UBES AND ALL MEDIUM AND LOW STRESSED PARTS WHERE (36) ( 34) ( 25. 5) > 

~ 67. ( PURE. ) TITANIUM IS TO BE SUBSTITUTED FOR STEEL - WELDABLE. < 
H 

(CORRESPONDS TO REM-CRU A. 70 & Ti 75A). L' 
H L' :z 
ffi 4% Mn. FOR GENERAL USE WHERE A MA'IERIAL HAVING HIGHER STRENG'lli PROPERTJES ~ 

~ 
DHA. 4% AL. 'IRAN DHA. 67 IS REQUIRED, ESPECIALLY IN 'IRE INTERMEDIATE 139,000 139,000 128,000 89,000 210,000 210,000 15.5 6.5 15 

t-1 > H 90 TITANIUM 'IEMPERA'IURE RANGE - NOT WELDABLE. (62) (~2) (57) 

~ 
H 

ALLOY. (CORRESPONDS TO REM-CRU 0130 AM, ICI 314A & HYLITE 40) ~ 
n 

~ 
~ 

5% AL. FUR USE \\HERE MAX. STRENG1H IS REltUIRED IN 1HE 'l'EMPERATURE 
""' 

~ 

2~% Sn. RANGE 370° - 600° C. DIFFICULT AND COS'JLY TO WORK. NOT TO BE 120,000 120,000 110,000 76,000 179, 000 179,000 15. 5 6.5 18 ~ 

2o ~ 

~ 
TIT&l\fiUM USED WI'IHOUT PRIOR CONSULTATION - WELDABLE. (53. 5) (53.5) ( 49) n 

ALLOY. ( CDRREH'ONDS TO REM-CRU A. 110 AT.) 0 

~ 3::: 
'"0 

H ~ ~ ~ 

~ ....... 

~ 
t-1 
t::1 . .. 

UJtj ::r: 
::I::t'%j > 
b::lUJ t-1 
t'%jH t-rj 

t-jc;J H 

:z t'%j 

z L' 
00 ~ 

> 
.. 

~ 
> ::r: 

i-:rj 

H 
~ 
~ 

H UJ 
H 
~ SIEAR AND BEARING FIGURES ARE PROVISIONAL. 
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~ 
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MATERIAL 

d 

~ 
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REMARKS 

NOTES: 
1. FOR ALL LIGHT ALLOY FORGINGS AND STAMPINGS THE GRAIN FLOW 

REQUIRED MUST BE INDICATE]) ON THE DRAWINGS. SEE SECTION 2. 

PARA. 1. 
2. FOR DEFINITION OF CLASS 1 FORGINGS & DETAILS OE' ISSUE SEE 

SECTION 2. 
3. THE USE OF PRECIPITATION HEAT TREATED FORGINGS REQUIRES 

CAREFUL CONTROL DURING MACHINING OPERATIONS TO AVOID 
DISTORTION AND CRACKING DUE TO RELEASE OF LOCKED UP 

STRESS~~· 

WHERE THE METAL REMOVAL FROM ANY FACE TO BE DRILLED, 
BORED OR MACHINED, WILL EXCEED 12~% OF THE DEPTH OF THE 

CROSS SECTION WHICH IN ITSELF HAS A SECTIONAL DIMENSION 

FORGINGS FOR GENERAL USE ALL CLASSES Longitudinal 

DTD. I ALUMINIUM 
423 ALLOY 

PARTICULARLY SMALL FORGINGS WHERE LOWER . 
PROPERTIES ENTAIL ONLY SMALL WEIGHT PENAL· .Gram 
TY. PREFERRED, WHERE FATIGUE, NOT STATIO 
STRENGTH IS CRITERION , FOR LARGER FORGINGS 
WHERE MAX. SECTIONAL DIMENSION EXCEEDS 1" All Transverse 
SF.R NOTE 3. Directions 

USE FOR CLASS 1 & 2 FORGINGS ONLY WHERE Longitudinal 

PROPERTIES HIGHER THAN DTD.423 ARE 
Grain 

ESSENTIAL. 

WHERE MAX. SECTIONAL DIMENSION EXCEEDS 
All Transverse 

Y2" SEE NOTE 3. T"\"T':lT"'\T A /'"'1"1"';"\n ~mT"\. ') QA 
n.; ... nnf-~An Cl 

DTD. I ALUMINIUM 
683 ALLOY 

USE FOR CLASS 1 & 2 FORGINGS ONLY WHERE 
PROPERTIES HIGHER THAN L.65 OR DTD.423 

Longitudinal 

ARE ESSENTIAL. 
Grain 

WHERE MAX .. SECTIONAL DIMENSION EXCEEDS All Transverse 

\Y2 "· SEE NOTE 3. Directions 

3. 

4. 

I 

I 

(/I 

MAX. PERMISSIBLE STRESS LBS/INS. 2 (TONS/INS. 2) 

E I G 
xl0- 6 xl0-6 

TENS,ION I I I BEAR I~ G 

SERVICE CIVIL YIELD SHEAR I CIVIL SERVICE 
AIRCRAFT I AIRCRAFT AIRCRAFT I AIRCRAFT 

CONT. 

GREATER THAN THAT STATED BELOW THEN THE FORGING MUST 

HAVE A SCHEME FOR PRE·HEAT TREATMENT MACHINING APPROVED 
BY THE DESIGNER IN CHARGE. THE DESIGNER IN CHARGE MUST 

CONSIDER ALS01 WHETHER IT IS DESIRABLE TO APPLY SHOT PEEN· 
ING IN HIGHLY STRESSED AREAS. 

~ 
0 

~z 
p 
z 

D.O. PROCEDURE FOR 'PRE·HEAT TREATMENT MACHINING DRAWINGS' 

IS GIVEN IN SECTION II & PRODUCTION SHOP PROCEDURE IN DHA.84 . 

'INSTRUCTION FOR DRAWING, DETAILING, PURCHASING & FABRICATING 

MEDIUM AND HIGH STRENGTH WROUGHT ALUMINIUM ALLOYS'· 
WHERE A SINGLE LUG CONSTITUTES THE SOLE LOAD PATH ON A 

MAJOR STRU0I'URAL COMPONENT A STEEL FORGING SHOULD BE 
USED IN PREFERENCE TO L.A. 
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(24) (24) 
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(29) (29) 
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65,000 65,000 56,000 40,000 

(29) (29) 

85,000 

96,000 

112,000 

76,000 110.5 I 3.9 
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MAX. PERMISSIBLE STRESS LBS/INS. 2 (TONS/INS. 2) ~ 
TENSION 

Cl 
BEARING E G 

~z 
SPEC MATERIAL REMARKS p 

CIVIL SERVICE YIELD SHEAR CIVIL SERVICE xl0- 6 x10-6 z 
~ . AIRCRAFT AIRCRAFT AIRCRAFT AIRCRAFT :r:: 
t"'j 

SUITABLE FOR USE AT ELEVATED Longitudinal 60,500 60,500 4:7,000 34,000 106,000 94,000 6 tj 

~ TEMPERATURES DEPENDING ON THE STRESS Grain (27) (27) (21) 
t"'j 

0 ALUMINIUM 
~ DTD. INVOLVED. INFORMATION TO BE OBTAINED FROM ::I: 
8 731 ALLOY THE STRESS OFFICE. > 
z (R.R.58) < 
0 WHERE MAX SECTIONAL DIMENSION EXCEEDS Y2 "· All Transverse 58f200 58,200 4:4,800 32,900 101,000 89,500 4 H 

m 
SEE NOTE 3 on DATA SHT. III/15A Directions (26) (26) (20) L' 

~ L' 
[/J 

~ 1-3 

~ t:j 

"d SPECIFICATION FOR HOT BENT PLATE. TO MIN. > z DHA. ALUMINIUM RADIUS, OF Y2T. USE WHERE TRANSVERSE GRAIN INCLUDED IN DATA SHEET FOR REFERENCE PURPOSES ONLY. H,., 
0 ALLOY PROPERTIES .AROUND ANGLE ARE IMPORTANT. REFER TO SPEC. FOR FIGURES & MATERIALS COVERED BY THIS ~ 
[/J 83 n I (PLATE) DRAWINGS MUST FOLLO,W FULL FORGING PROCEDURE ~ t"l PROCESS. 
H 

...... ~ 
0 >-:rj 
~ ~ 
1-3 
~ n 
t"l 0 
t"l DTD. Longitudinal 57,000 57,000 47,000 6 3:: 
0 '"0 
~ 130 & ALUMINIUM SHOULD NOT BE CALLED UP FOR NEW DESIGN Grain (25.5) (25.5) ~ 

DTD. ALLOY WORK. RETAINED FOR REFERENCE ONLY· 33,500 108,000 96,000 10 4 ~ 

4:10 All Transverse 56,000 56,000 47,000 4: L' 
(25) (25) ,.....:j 
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SPEC. 

B.S. 

1 383 

B.8 

:nTD. 
412 

DTD. 

666 

* 

I 

MATERIAL 

BRDNZE 

PHOSPHOR 
BRDNZE 

ALUMINIUM 
BRONZE 

MEDIUM 
HIGH 

TENSILE 
STEEL 

I 
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MAX. PERMISSIBLE STRESS LBS/INS. 2 (TONS/INS. 2) ~ 
BEARING 

REMARKS TENSION, COMPRESSION 
OR BENDING 

CIVIL A/C I SERVICE A/C 
SHEAR 

E I G I~~ CIVIL I SERVICE lxl0-6 xl0-6 . :z I t-3 
AIRCRAFT AIRCRAFT ~ 

CLASS 1 19,600 19, 600 

I sAND AND miLLED CASTINGS FOR GENERAL (8. 75) (8.75) 

PURPOSES. CLASS 2 & 3 23,500 21,300 
( 10. 5) (9. 5) 

FDR BEARINGS AND SIMILAR. CLASS 1 21, 300 21,300 

NOT SUITABLE FOR CAPSTAN OR AUIDMATIC LATIIE WORK. (9. 5) (9. 5) 

AVAILABLE IN ffiORT BARS. ( 12~10 LONG). CLASS 2 & 3 24,600 22,400 
( 11) ( 10) 

CENTRISPUN TUBULAR CASTINGS FOR LARGE CLASS 1 39,900 39,900 
BEARINGS OVER 1Y2" DIA. (17.8) ~(17.8) 

USE IN PREFERENCE TO SOLID BAR TO 53,700 48,000 
REDUCE COST CLASS 2 & 3 (24) (21.4) 

FDR USE IN PLACE OF MEDIUM STRESSED STEEL CLASS 1 NOT 116,000 116,000 I 70,000 I 197,000 I 175,000 I I 

FORGINGS WHERE COMPLICITY OF DESIGN LENDS CENTRIS?UN. (52) (52) 

ITSELF MORE READILY TO CASTING TECHNIQUE,· CLASS 2 AND 134,000 134,000 227,000 I 201,000 I I 

BUT ONLY AFTER DISCUSSION WI'IH METAL CLASS 1 (60) (60) 

FOUNDERS TECHNICAL REPRESENTATIVE CENTRIS?UN. 

* 'illE FOLLOWING NOTES MUST BE ADDED TO ALL DRAWINGS CALLING FDR DTD. 666. 
1. 'IHIS FITTING IS ID HAVE A DEGREE OF FINISH ALL OVER IN AcmRDANCE WI'lli A STANDARD SAMPLE APPROVED BY DESIGN DEPARTMENT AND 

RETAINED BY INS?ECTION DEPARTMENT. 
2. ALL SHARP EDGES INCLUDING 'IRE INSIDE AND OUTSIDE OF BOLT AND PIN HOLES ETC. TO BE BLENDED DO~ WI'IH A SMALL RADIUS. 
3. MAGNETIC CRACX TEST ID D. H. A. 324. 

NOTE: 
MIERE IT IS IMPRACTICABLE TO MACHINE ALL OVER, 'lliE INACCESSIBLE SURFACE MAY BE GRDUND OR 
ROTARY FILED ID 'lliE STANDARD REQUIRED ON '!HE APPROVED SAMPLE, SUCH OPERATIONS BEING 

COVERED BY ADEQUATE DRAWING NOTES. 
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CLASS 1. 

~ASS 2. 

CLASS 3. 

U'\ 

CASTINGS .- CLASSIFTCATIOrf AND DESIGN' .STRESSES. 

A ~ASS 1 CASTING IS DEFINED AS ONE WHICll. IS USED IN sum A POSITION 'lHAT A SINGLE FAILURE EI'IHER IN FLIGHT, LANDING OR TAKE-OFF MIGHT 
BE 'lliE DIRECT CAUSE OF STRUcrtJRAL COLLAPSE, LOSS OF a:>NTROL, FAILURE OF MOTIVE POWER ON UNIN'lmTIONAL RFLEASE OF OOMBS. CAST WHEELS FUR BEACliiNG 
OIASSIS ARE ALSO 10 BE CONSIDERED AS CLASS 1 (IF '!HE FAILURE WOULD ONLY ~EAD 'ID DANGER 'lliROUGH A SErnND UNLIKELY EVENT SUOI AS A BROKEN AERIAL 
MAST JAMMING 'lliE TAIL UNIT a:>NTROLS, 'lliE CASTING IS NOT WI'IHIN THE DEFINITION OF CLASS 1.) 

A CLASS 2 CASTING IS DEFINED AS A STREESED CASTING USED IN SUCH A POSITION 'JHAT A SINGLE FAILURE EITHER IN FLIGIT, LANDING, OR TAKE-OFF WILL NOT 
CAUSE STRUCTURAL a:>LLAPSE, tOSS OF CONTROL, FAILURE OF MOTIVE POWER, OR UNIN'IENTIONAL RELEASE OF OOMBS. 

A CLASS 3 CASTING IS DEFINED AS ONE 'MIOSE STRENG'lli OOES NOT alNTRIBUTE TO 'mE STRENG1H OF 'lliE PRIMARY STRUCTURE OR CON'IROL SYSTEM. 

RADIOLOGICAL EXAMINATION' AND FOUNDRY INSP:ECTION. 'l 

CLASS 1 AND CLASS 2 CASTINGS WILL BE RADIOLOGICALLY EXAMINED, CLASS 3 CASTINGS WILL NOT BE R.ADIOLOGICALLY EXAMINED. 
'lliE FOLLOWING NOTE MUST BE ADDED 'IO ALL DRAWINGS OF CLASS 1 AND CLASS 2 CASTINGS VIZ: 

'RADIOLOGICAL CATEOORY. ~ •••••••• ~,,.,,,., ••• 

RADIOLOGY 'IO BE IN Aca>RDANCE WI'IH APPROVED TIDINI'l}E NO •••••••••• ,,.~,,,.,.,.,~,.,., 

('DIE. APPROVED TECliNIQUE NO. IS SUPPLIED BY 1HE A. I. D. ON R:OCEIPT OF MARKED UP PRINT SHOWING 1HE STRESSED ;\REA.) 

NO RADIOLOGICAL CATEmRY 0~ TEL'HNIQUE ARE RE(JJIRED BUT 'lliE FULLOWING NOTE MUST BE PUT ON ALL DRAWINGS OF 
CLASS 1 AND CLASS 2 CASTINGS VIZ: -

'FOUNDRY INSPECTION TO BE. 'ID A. R. B. ~ RE(JJIREMENTS. ~ 

> 

l 
~ 

} 
'IHE FOLLOWING PERMISSIBLE STR.FJ?PES FDR ~ASS 1, 2 &. 3 CASTINGS ENSURES THAT PROOF AND ULTIMATE CONDITIONS ARE.~MPLIED· WI'IH. 
'IHE STRESSES MUST BE USED IN CONJUNCTION WITH NORMAL FULLY FAC'IDRED LOADS AND NO CASTING FACTOR IS 'ID BE INCLUDED. 
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MAX. PERMISSIBLE STRESS LBS/ NS. 2 · (TONS/INS 2) t=l 
BEARING 0 

TENSION COMPRESSION E G 2 

SPEC. MATERIAL REMARKS (>Q~ 

CIVIL SERVICE .. 6 -6 2 
~ 

OR BENDING ffiFAR xlO XlO ;::t1 

CIVIL A/C SERVICE AIC AIRCRAFT AIRCRAFT t'l:j 

20,800 20,800 14,100 45,000 45,000 10 3.5 7 d 
I CLASS 1 t'l:j 

ALUMINIUM USE FOR STRUCTURAL PARTS. SINGLE (9.3) (9.3) 
DTD. ::r:: 

COPPER HEAT TREATED MATERIAL. · MORE 31,500 31,500 21,500 45,000 45,000 10 3.5 7 > 
i 

298 ALLOY GENERALLY USED THAN DTD.304 CLASS 2 & 3 < (14) (14) H 

)2 
~ 

VSE FOR STRUCTURAL PARTS SAME MATER· 27,000 27,000 18,700 56,000 56,000 10 3.5 4 ~ 

~ ALUMINIUM IAL AS DTD.298 BUT HAS DOUBLE HEAT CLASS 1 (12) (12) ~ 
DTD. z COPPER TREATMENT. USE ONLY WHEN BEST POS· 

0 CLASS 2 & 3 40.000 40,000 28,000 56,000 56,000 10 3.5 4 tj 

rh 304 ALLOY SIBLE STRENGTH FIGURES ARE REQUIRED. f.X1 (18) (18) > I 

~ H 
I FOR NON-STRUCTURAL LOW STRESS § CLASS 1 22,400 22,400 10 3.5 ~ 

r-- ALUMINIUM COMPONENTS , HAS GOOD MACHINING & 
(10) (10) n 

H z ~ 

§ 
DTD. SILICON THREAD CUTTING PROPERTIES & IS GENER· ~ < 33,600 33,600 10 3.5 > 
735 MAGNESIUM CLASS 2 & 3 (15) (15) ~ 

ALLY NON-POROUS. WELDABLE TO L.59 f.X1 ~ 

~ 
ALLOY SHEET, L.56 & DHA.63 TUBE & SELF CQ 

n 
O WELDED 0 

~ 8 3:: 

'Y' ALLOY. SUITABLE FOR COMPONENTS 20,800 20,800 14,100 45,000 45,000 10 3.5 7 ""0 . > 
ALUMINIUM WORKING AT ELEVATED TEMPERATURES UP CLASS 1 (9.3) (9.3) z 

~ 

L.35 COPPER TO 300° C. LOWER STRENGTH FIGURES MUST 
~ 

ALLOY BE USED'AT HIGHER TEMPERATURES. 
45,000 45,000 10 3.5 7 ~ 

31,500 31,500 21,500 0 
CLASS 2 & 3 (14) (14) 
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MAX. PERMISSIBLE STRESS LBS/ NS. 2 (TONS/INS. 2) ~ ...... 
BEARING 

0 ::r: 
E z 

SPEC. MATERIAL REMARKS TENSION COMPRESSION G ~Q m 
OR BENDING CIVIL SERVICE -6 -6 z SHEAR xlO xlO Cl 

CIVIL A/C SERVICE A/C AIRCRAFT AIRCRAFT rn ···-
CLASS 1 13,400 13,400 7,200 22,500 22,500 :::c 

DTD. ALUMINIUM RETAINED FOR REFERENCE ONLY (6) (6) :a:-
424 ALLOY NOT TO BE USED ON NEW DESIGN 16,800 14,500 11,200 22,500 22,500 < CLASS 2 & 3 -

0 (7.5) (6.5) 
,.... 

;t> r-
m CLASS 1 9,900 9,900 ' 6,700 20,200 20,200 10 3.5 5 :1::11 
~ z SILICON RETAINED FOR REFERENCE ONLY Q 

(4.4) (4.4) z 
Q L.33 ALUMINIUM NOT TO BE USED ON NEW DESIGN r:£1 11,800 10,500 10,100 20,200 20,200 10 3.5 5 Cl 
m CIJ CLASS 2 & 3 
I ALLOY H 

(5.25) (4. 7) :I=-Q 

t"l 0 -
H 

) ~ CLASS 1 23,000 23,000 15,700 49,000 49,000 10 3.5 5 :a 
Q 
P:l (10.3) (10.3) 0 
~ DTD. SILICON RETAINED FOR REFERENCE ONLY f:i1 :a 
;t> ALUMINIUM 

111 CLASS 2 & 3 34,500 34,500 23,500 49,000 49,000 10 3.5 5 :1:. 
t"l 24:5 NOT TO BE USED ON NEW DESIGN (15.5) (15.5) 
t"l ALLOY 0 -n 
0 ~ ---4 
~ WELDED 12,500 12,500 7,400 22,500 22,500 10 3.5 5 

(5.6) (5.6) 
I ·o-

ALUMINIUM RETAINED FOR REFERENCE ONLY 
CLASS 1 27,000 27,000 17,500 56,000 56,000 10 3.5 8 = 

L.53 MAGNESIUM NOT TO BE USED ON NEW DESIGN 
(12) '(12) :c 

-a 
ALLOY REPLACES D.T.D.300 CLASS 2 & 3 33,500 30,000 23,500 56,000 56,000 10 3.5 8 .. 

) (15) (13.3) ·z 
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MAX. PERMISSIBLE STRESS LBSLlNS. 2 (TONS/INS. 2) ~ 
BEARING 

SPEC. MATERIAL REMARKS TENSION, COMPRESSION 
OR BENDING 

CIVIL A/C I SERVICE A/C 

E I G I~~ 
CIV;IL I SERVICE lx10-6 .x10 -6 . z I ~ 
AIRCRAFT AIRCRAFT · ~ 

ffiEAR 

S2 
~ 
1-+ ·:z 
C) 
UJ 

~ 
H 

~ 

~ 
~ 

L.l21 

L.l22 

D'ID. 
728 

DTD. 
. 708 

MAGNESIUM 
AlLOY. 

NO HEAl 
TREA'IMENT 

MAGNESIUM 
AlLOY 

MAGNESIUM 
CERIUM ZINC 

ZIRCONIUM 
ALLOY 

MAGNESIUM 
CERIUM ZINC 

ZIROONIUM 
AlLOY 

SUITABLE FUR LIGH'ILY STRESSED CASTINGS. 

REPLACES DTD. 59 

L. 121 HEAT TREA'IED. WI~L ACHIEVE HIGHER 

TENSILES ON TEST MORE SUITABLE FDR PARTS 

RE'lJIRING GOOD ELONGATION (VIBRATION, 

FLUCTUATING LOADS ETC. ) LIABLE TO DISTORTION 

BY HEAT T~ATh1ENT. REPLACES DTD. 289 

RESISTANT TO CREEP AT TEMPERAWRES UP TO 200°C, 

OR UNDER LIGHT· S'IRESSES UP TO 250° C. ALOO 

USEFUL FOR APPLICATIONS SUBJECT TO HIGH FLUID 

PRESSURES. REPLACES M. C. Z. 

SIMILAR TO D'ID. 728 BUT PREFERRED BY MANY 

FOUNDERS FUR CASTINGS WI'IH ABRUPT rnANGES 

OF SECI'ION. 
REPLACES Z. R. E. 1 

MAGNESIUM SUITABLE FUR HIGHER STRESSES BUT HAVING LOW 

1----1 DTD. ZINC DUCTILITY MUST NOr BE USED UNDER CONDITION 
1 r.n 0 721 ZIRCONIUM OF SHOCK LOAD. PRESENTS DIFFICULTIES FUR 

;; ~ AlLOY LARGE, 'lHIN SECTION CASTINGS. MUST NOT BE 

t:r:1 H WELDED. REPLACES HEAT- 'ffiEATED Z. 5. Z. 

~ASS 1 

CLASS 2 & 3 

~ASS 1 

CLASS 2 & 3 

CLASS1 

~ASS2&3 

~ASS 1 

~ASS 2 & 3 

CLASS 1 

~ASS 2 & 3 

12,500 
(5. 6) 

15, 100 
(6.75) 

12,500 
(5. 6) 

15,100 
(6. 75) 

13,400 
(6) 

18,600 
(8. 3) 

13, 400 
(6) 

18,600 
(8. 3) 

21,500 
(9.5) 

28, 500 
(12. 7) 

12, 500 
(5.6) 

1.3, 400 
(6) 

12, 500 
(5.6) 

13, 400 
(6) 

13,400 
(6) 

16,400 
(7. 3) 

13,400 
(6) 

16,400 
(7. S) 

21,500 
(9. 5) 

25,500 
( 11. 3) 

7,400 22, 500 

11, 200 22,500 

7, 400 22, 500 

11, 200 22,500 

22,500 6.5 2.4 6 

22,500 6.5 2. 4 6 

22,500 6.5 2.4 6 

22, 500 6.5 2.4 6 

6. 5 2. 5 3 

6.5 2. 5 3 

6.5 2.5 3 

6.5 2. 5 3 

6. 5 I 2. 5 5 

6. 5 I 2. 5 5 

t--:J C') . I I I I I I I I 

2 
2 MAGNESIUM VARIANT OF DTD. 721 SUITABLE FDR LARGE, niiN ~ASS 1 

? ~ DTD. CERIUM ZINC CASTINGS. MAY BE WELDED BY ARGON-ARC PROCESS. 

19,500 
(8. 7) 

19,500 
(8. 7) 

~ 748 ZIRCONIUM niE HEAT TREATMENT GIVES MAXIMUM FREEOOM FROM ~ASS 2 & 3 27,000 24,000 

> AlLOY STRESS AND DISTORTION. REPLACES R. Z. 5 ( 12) ( 10. 7) 

NOTE; t>RAWINGS OF MAGNESIUM ALLOY CASTINGS MUST BEAR A NOTE STATING 'ALL CORNERS AND EDGES TO BE RADIUEEIY • 

6.5 1 a.5 

6..-.!;> 2.5 

H 
H 
H ·mts IMPORTANT TO OBTAIN OONTINUITY OF PROTECTIVE TREAThiENT AND REOOCE LOCAL DAMAGE BY HANILING. (SEE SECTION 2 DESIGN NOTE 3). 

'-... 
...... 
-...J 

0 

'IHE MATERIALS LIS'!ED AOOVE MUST NOT BE ANODISED - CHROMATE TREATMENT REQUIRED. 

ZIROONIUM ALLOY CASTINGS MUST BE STRENG'IH TESTED FUR ~ ~ASS 1 APPL!CATIONS. 
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THE DE HAVILLAND AIRCRAFT COMPANY LTD. HATFIELD, HERTS. 
COIL SPRING OF CIRCULAR SECTION 

BASIC FORMULAE 

... 
The stress in a spring may be expressed as follows 

q = 8.P.D. K, 
..,-( d3 

where K = C + 0.2 is a correction factor 
c -·1 

P = axial load, D = meancoil diameter, d =wire gauge diameter. 
~ = spring index Djd, q = torsional shear stress lb/sq.in. 

The stiffness of a spring. 

s = G-.-d4 
8 .n.D3 

where S =Spring rate lbs. per inch 

G =modulus of rigidity (11,500,000 lbs/sq.in for steel wire) 
n = number of effective coils 

Use of Nomograms. 
t The· nomograms on Data sheets III/21 & III/22 are a means for initially 
_obtaining suitable dimensions, but the formulae given above should be used as 
a final check on the finished dimensions of the spring. The following example 
illustrates the method of using the nomograms when designing a compression 
spring. 

Example. A spring is required which will exert lOO lbs. after being 
compressed 1.875 11 from an initial position in which it exerted 25 lbs. The 

· spring rate will therefore be 40 lbs·. per inch over this 1.875 11 working range. 

Assume that for the-purposes of this example the diameter of the coils 
must be 1!11

·• 

As a first approximation assume the gauge of the wire to be 5 S.W.G. 
(=.212 11

) 0 

Calculate C = 1.5/.212 = 7.08. 

Then on the nomogram for stress (III/21) draw a line from P =lOO lbs. 
to C = 7.1. This intersects the vertical reference line at 0. 

Draw a second line from d = .212 to join 0, pro~ucing it to cut the-stress 
iine q, in this case at 48,000 lbsjsq.in. 

From the curve of permissible stresses (III/23) it will be seen that this 
stress figure is well within safe limits. 

The nomogram for stiffness (III/22) is used simtlarly. Join C- 7.1 to 
d = .212 to cut the reference line at 0'. 

Draw a second line from S = 40 to 0' producing it to cut the scale of 
effective coils in this case at 22. -

\ 

Both the results q & s s'hould now be checked iri the basic formu_lae. .. 

SPRIt~ G S I
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THE DE HAVILLAND AlRCRAFT COMPANY LTD. HATFIELD, HERTS. 
GENERAL NOTES 

I 

1 All coil spring drawings must quote 

: 
i 

I 
I 
I 

: 

: 

--. 
-~ 

i 

i 

: 

jiSSUE DATE 
I NC? 

jCOMPILED 
I . If}· 

!TRACED 

I
GAP.N ET & CC! 
21 . 4 . 47 

(i) Cadmium and De-brittle to Spec. DHA/3~1. 

(ii) The free length and the compressed or extended length of the 
spring.· 

(tii) The Rates of the spring; viz. Rate •......• lb. per inch± ...... % 
The limits should not be set too close or they will involve wastage; 
±4% is considered to be a close limit and variations of ~10% should 
be allowed if possible. 

If there are no limitations to the overall dimensions, the choice of 
a spring index figure C about 6 is best! _It should not exceed the limits of 
3.5 - 8 or the spring will become awkward to manufacture. 

The total number of coils 
-plus li for ~ diameters over !", 

!p~IM~ 

is taken as the number of effective coils 
or plus 2 for diameters !" and smaller. 

For coil springs under no real stressed condition, commercial 
quality material can be used. 

For Commercial Quality coil springs neither rate nor material speci­
fication should be quoted, but the following note must be added:- 11 This 
spring must conform to dimensions given and must be of good quality material"~ 

"Wher·e very important and highly stressed springs are required refer­
ence should be made to the book 'Armaments Design, Spring Data Sheets' and 
to The de Ha-villand Engine Company's Spring Data Sheets, both of which are 
held-by the D.O. Standards Section~ · 

Cl 

~ jsPEC MATERIAL 
c 
-u 

REMARKS 

HARD DRAWN HIGH DUTY SPRINGS, ALSO FOR SPRINGS SUBJECT TO HEAT, i..e.1 VALVE 
D.T.D. CARBON SPRINGS. HEAT TREATMENT IS "BLUED AT A TEMPERATURE OF NOT LESS 
JA. STEEL WIRE THAN zoo• C. OR MORE THAN 375• C. 

()0 HIGH 
_ D.T.D. TENSILE FOR SPRINGS UP TO AND INCLUDING 16 S.W.G. WIRE, CIRCLIPS, AND 
r 215. STEEL WIRE RETAINING RINGS OF CIRCULAR CROSS SECTION. U..e. 16, 18, '2._0, etc.) 

~ O.T.D. STEEL WIRE FOR RECTANGULAR.SECTION SPRINGS AND CIRCULAR CROSS SECTION 
JJ 239A FOR SPRINGS SPRINGS OF 16 S.W.G. AHD OVER (i..e. 14. 12, 10, etc.) 

z SILl CO FOR. SPRINGS MADE FROM WIRE LARGER THAN 4'DIA. AND WHERE THE 
Cl D.T.D. MANGANESE DESIGN NECESSITATES LOOPED OR BENT ENDS, IN WHICH CASE, THIS 
c.n liS STEEL BAR. MATERIAL IS PREFERABLE TO D.T.D. 239.A. 

"TJ 

SILl CO 
STA. CHROMIUM 
zd. STEEL 

IMPORTANT U/C SPRINGS MADE FROM THIS MATERIAL HAVE BEEN USED 
IN THE PAST. THERE IS NO D.T.D. EQUIVALENT SPECIFICATION FOR THIS 
MATERIAL BUT D:T.D. 5 A. CAN BE USED AS AN ALTERNATIVE. 

SPRING 
D:r.a STEEL STRIP FOR GENERAL USE· MINIMUM BEND RADIUS ST. "TO BE HARDENED 
187. (HoN·STAINLESS) AND TEMPERED" MUST BE QUOTED ON DRAWING. 

r~-4------~~--------------------------------~------~ 
)> SPRING " 
~ D.T.D. STEEL STR.JP. FOR. GENERAL USE· MINIMUM BEND RADIUS ST. TO BE HARDENED 
-o 2.71. (STAINLESS) AHD TEMPERED" MUST BE QUOTED ON DRAWING. 

~~-4------~------------------------------------------~ 
-i 

.fTI 

(j) 

-u 
JJ 

z 
Cl 
c.n 

SPRINGS 

'
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D =MEAN DIA.OF COILS. 

d •DIA OF WIRE. 

q =STRESS lbS. ~.INCH. 

NOMOGRAM. FOR STRESS. 
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S lb/}nch 

30 

10 

~ 

e 
7 

6 

NOMOGRAM 

s 

FOR STIFFNESS 

11· 5 )( I 0 6 
X d 

4 

Sn X 0 3 

5 • RATE lbS. PER t-ICH. 

0 • MEAN DIA. OF . COILS. 

d z: DIA OF WIRE. 

n:: NUMBER OF EFFECTIVE COILS. 

dins 

50 

40 

zo 

1 \1 I · 0• ::.··"', .... ,.,._, 

fi~)#:!.tr. NOMOGRAM FOR STIFFNESS. 
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THE DE HAVILLAND AIRCRAFT COMPANY LTD. HATFIELQ HERTS. 

MAXIMUM & NORMAL WORKING STRESS 
FOR STEEL SPRINGS. 

(Corrected for Curvature by Wahl Factor) 
THE ~AXIMUM ALLOWABLE ST-RESS CURVE REPRESENTS' 
THE EXTREME LIMIT OF SPRING STRESS. 
WHEREVER POSSIBLE SPRINGS SHOULD BE DESIGNED 
so THAT STRESS IN THEM DOES NOT EXCEED 

~4q ,~ 
"THE WORKING STRESS CURVE~ 
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THE DE HAVILLAND AIRCRAFT COMPANY LTD .. HATFIELD, HERTS. 

IN'IIDIIJCTICN. 

AN ANALYSIS HAS BEEN MADE OF LUG RESEAROI AND ad hoc TESTS, AND THE FOLLOWING 

EldPIRICAL EXPRESSIONS I)ERIVED. 

THE EXPRESSIONS 00 NOT GIVE AN ANALYSIS OF THE STRESSES OCCURRING, BUT ARE 

ESSENTIALLY INTENDED 'ID BE A SE!' WHICH 'IDGETHER WILL ACCURATELY PREDICT THE S'I'RENG'IH 

OF A REAroNAILE SIZE LUG. 

METIIOD 

\ 
-

~ - - ---1--

( \. .J 

/ tc I 

~-a 

-

ESTIMATED STRENG1H 

TENSION = 1.8 et ft 

SHEAR OUT - 1.5 at fs 

BEARING == 
. dt fb 

WHERE ft, fs & fb ARE THE FIGURES FOR TENSION, ffiEAR AND BEARING RESPECTIVELY AS GIVEN 

IN SECTION III OF 'IHE D. 0. HANDOOOK. 

'mE EXPRESSIONS BECOME MODIFIED UNDER THE FDLLOWING CONDITIONS. 

1. WHERE 'lliE LUG IS ASYMMETRICAL ACCEPT 'a' & 'c' AT THE LESSER VALUES. 

2. WHERE THE LUG IS SUBJECT 'ID HEAVY REVERSE LOADING, HEAVY VIBRATION, AND/OR WEAR 

ACTION E. G. UNDERCARRIAGES, NOSE OR TAIL WHEELS, MAIN JOINTS AND PARTS. OF CON'IROL 

SYS'I»dS, REFER 'ID 1HE STRESS OFFICE FOR REQUIRED BEARING FAC'IDRS. 

3. AN ESTIMATED R. F. OF 1. 1 TO 1. 2 SHOULD BE ACHIEVED FOR LUGS ON L. A. FORGINGS IN 

ORDER TO (l)VER EFFEL'TS OF LOW ELONGATION AND GRAIN FLOW. 

4. 'M!Jffi.E 'IRE LUG CONsriTUTES THE SOLE LOAD PA'lll IN PRIMARY S'ffiUCTURE, REFER 'ID 'lliE 

STRESS OFFICE FOR REWIRED FAC'IDRS. 

THIS INFO~ION IS TAKEN FROM STREES OFFICE DAl'A SHEET NO. 02. 01 AND SHOULD BE USED 

FOR ALL STRmG'lli OF LUG CALCULATIONS. 

STRENGIH OF LUGS. DFSI<N' DATA 
SHEET NQ. 

III/ 30 

: 
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THE DE HAVILLAND AIRCRAFT COMPAN'1'J LTD., HATFIELD, HERTS. 

VALUES FOR ROUND BARS 

MOMENT OF RADIUS OF MODULUS OF 
DIA. AREA INERTIA GYRATION SECTION 

A I K z 
!12 B.A. 

114' ·0491 ·0001917 ·0625 ·001534. 
5. If 

i 

~16 ·0767 ·000467 ·0783 ·00299 
3;11 8· ·1105 ·0009707 ·0940 . 005171 

~ " 16 ·1503 ·0018 ·1094 ·00827 
!12., ·1964 ·003068 ·125 ·0122.7 

~ 11 .... 16 ·2485 ·00498 ·1408 ·01745 

s/s" ·3068 ·00749 ·1563· ·02397 .. 

'!Its ·3712 ·01103 ·1718 ·0320 

o/4' ·4418 ·01553 ·1873 ·04142 
~ 13~, ·5185 ·OZI45 ·2035 ·0530 ' 16 
'-..._..,/ ';8' ·6013 ·02877 ·2188 ·06577 

15; 11 

16 ·6903 ·03820 . 2.343 ·0817 
I, ·7854 ·0490.9 ·25 •09817 

' 11 1 Y'rs· ·8866 ·0630 ·266 ·1170 

rYan ·9940 ·07863 ·2813 ·13988 .. 
- 13/rs" 1·1075 ·0985 . 2.970 ·1658 \ 

I~" 
•' 

I· 2.2 7 2. ·11.98 ·3126 ·1917 

,s;,6' 1·3530 ·1463 ·3280 ·2215 

l~s'' 1·4849 ·1755 I ·3438 ·Z552. 

,~ " 16 1·6230 ·2130 ·3600 ·2940 

!Yz" 1•7671 ·Z485 ·3750 ·3313 
/ 

l~s" '----"' 1·9175 ·2950 ·3910 ·3738 

l~s'' 2· 0739 ·3431 ·4063 ·42.13 

,'!,6" 2· 2565 ·402.0 ·4220 ·4750 

I~" 2·4035 ·4604 ·4376 . 5261 

1 1 ~s" 2· 5802 ·5325 ·4530 ·5830 

x" 2·7618 ·6067 ·4688 ·6471 ISSUE la 
N'? DATE 

,~.~16 11 
2·9483 ·6950 ·4850 ·718 

I 
2" 3·1416 ·7854 ·5 ·7854 

2 Juwe'49 zx, 3·3410 ·51 so 16 ·8950 ·86 
3/J.5; AUG,155 2!/a" 3·5466 I· 00 I ·5300 ·94ZI 

2;;6' 3·7583 1·120 ·5470 1·055 
~" 3·9761 I· 2.58 ·5626 1·118 ' 2.~ 

' ~, 
I 2 16 4· 2000 1·408 ·5770 I· 219 
COMPILED 

2.~s" 
L.SPENCER 

4·4301 I· 562 ·5940 1·315 

TRACED z'lrs" 4· 6664 I· 730 ·6100 1·430 
GARNET & Cl! ZY2.'' 4·9087 1·917 ·62.52. 1·534 2 - 4 - 47 
AP p'~,O}I ~o ~DRAWING OFFICE~ 
~~~ 

#" 
~ PROPERTIES OF ROUND BAR DATA SHEET N~ 31 c-...--
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¥ 3 n I" 5" 3" 7 q I, 9 .. 5 ~ 11 n 3" 13" 7 n IS • 
, .... 

Jll 3" ,('11 5,. 3" ? , 
" 

, .. I" 3" I • 5, 3 ., I n I, 3" I n 5" 3" 7" /1 I•• I" 3" . 
DIA. i6 4 i6 8 J6 2. i6 8 i6 4 i6 8 i6 I" DIA •. ' 18'' 14\ la 12. ' 18 14 18 z l.e 2.4 2.8 Z.i 2.8 2.4 OIA. 3" 36 34 36 3i 36 3- 38 4 44 42. 44 5 . 4 

,. 

·0911 w ·02.38 ·0324 ·0412 ·0500 ·0508 ·0677 •0735 ·082.4 ·1001 ·109 ·118 w ·259 ·289 ·318 ·347 ·377 ·406 ·436 ·465 ·4S4 ·52.4 ·553 ·58Z. I 

ZB A ·0081 • 011 •014 •017 •020 ·02.3 ·025 •028 ·031 ·034 ·037 ·040 24 A ·0762. ·0849 ·0935 ·102l ·1108 ·IIS4 ·1281 ·1367 ·1453 ·1540 ·1626 •1713 w " WEIGHT PER FOOT RUN IN LBS OF STEEL TUBES. 
I . 000031 •00008 •00013 ·00027 ·00044 ·00066 •00096 ·0013 ·0018 ·002.3 ·0029 ·0037 I ·0116 ·ou;l · •OZI4 ·OZ78 ·0355 ·0451 ·0549 ·0675 ·0793 ·0959 ·1127 ·12.87 

S.W.G. z •00034 ·00061 ·ooos8 ·0015 ·0020 ·002.7 ·0034 ·004Z ·0052. ·0062. ·0073 ·0085. S.W.G. z ·02.07 ·02.58 ·031Z ·0371 ·0437 ·0515 ·0586 ·0675 ·0746 ·0853 ·0948 ·1030 Wx•356z WEIGHT PER FOOT RUN IN LBS OF LIGHT ALLOY TUBES. 
K ·0613 ·0833 ·1052. ·1275 •1497 ·1715 ·1935 ·Z.I57 ·2.360 2600 ·2.82.1 ·3040 K ·3903 ·4343 ·4785 ·5225 ·5667 ·6107 ·&550 ·63.92. ·~435 ·7877 ·8550 ·8760 A .. AREA IN INS~ 

INS~ (BENDING.) I = MOMENT OF INERTIA 
w ·0282. ·0382. ·0500 •0588 ·0706 ·0795 ·0905 ·1001 ·112. •12 ·132. ·141 •153 ·165 w ·3277 ·3650 ·402.4 ·4398 ·4771 ·5144 ·5518 ·5890 ·62.64 ·6638 ·7011 ·7364 ·806 ·844 

INS~ as A •0096 •013 •017 •02.0 ·024 ·02.7 ·0308 ·034 •OlQ ·041 •045 ·048 ·OSZ. ·056 2.2. A ·09649 ·1075 ·1185 ·12.95 ·1405 ·1515 ·162.5 ·17.35 ·1845 ·1955 ·2065 ·2174 ·204 ·2.14 z = MODULUS OF SECTION (BEND IN G.) 
I ·000035 •00009 •00018 •00032. ·00052 ·00079 ·00116 ·0016 ·002.2. ·0028 ·0036 ·0045 ·0055 ·0067 I ·01453 ·02008 ·02689 ·03509 ·0448 ·05616 ·06930 ·08430 -·1014 ·1207 ·1422 ·IS61 ·171 ·198 

S.W.G. z ·00037 ·00071 ·0012. •0017 ·0024 ·0032. ·0041 ·0051 ·0064 ·0074 ·0089 ·0103 ·0118 ·0134 S.W.G. z ·ozsez ·03212. ·03911 ·04678 ·05514 ·06419 ·07392 ·08430 ·09545 ·1071 ·1197 ·132.9 ·12.96 ·144 I K = RADIUS OF GYRATION INS. 

J< • o6ot •0823 ·1043 ·12.62. ·1486 ·1706 ·132.5 ·2.147 ·2366 ·2588 ·2810 ·3032 ·3249 ·3473 K ·3880 ·4322 ·4763 ·5205 ·5647 ·6089 ·6531 ·697Z ·7415 ·7857 ·62.9.9 ·8741 ·317 ·96l 

I 

.. ·174 ·6Sa3 w •0324 ·0471 •0588 ·0706 ·0855 ·0972. ·109 ·IZ4 ·136 ·147 ·162 ·185 ·zoo w ·4183 ·4662 ·SI43 ·S62.3 ·610.3 ·7063 ·7543 ·802.3 ·8503 ·8984 ·9463 ·.9496 1·042.2. w 1·0 ~04 1·1383 1·187 1·224 1•2.80 1·308 1·365 

24 A ·Oil ·016 ·OZO ·02.4 ·029 ·033 ·o:n ·041 ·046 ·050 ·055 ·059 ·063 ·068 20 A ·12.32. ·1373. :!514 ·1656 ·1797 ·1938 ·2.080 ·ZUI ·2363 ·2.504 ·2..645 ·2.787 ·Z9Z8 ·3069 2.0 A ·J 11 ·335Z ·349 ·361 ·377 ·385 -·408 

I ·000040 ·00010 ·0002.1 ·00038 ·00062.. ·00095 ·0014 ·0019 ·002.6 ·0033 ·0043 ·0054 ·0066 •0081 I ·01828 -<iZSJ2 ~03397 ·04439 ·05676 ·071'Zl ·0880 ·1071 ·1289 ·1535 ·ISIO ·2..115 ·2454 •282.7 I ·3 37 •3682 ·417 ·472. ·530 ·628 ·658 
S.W.G. z ·00043 ·00083 ·0014 ·0020 ·002.8 ·0038 ·0049 ·0061 ·0076 ·0089 •0106 ·0124 ·0141 •0162 S.W.G. z ·03250 ·0405\ '•04941 •05918 ·06986 ·08139 ·09383 ·1071 ·1213 ·1364 ·1524 ·IGS2 ·1870 ·2056 S.W.G. z ·z251 ·1455 ·2.67 ·291 ·315 •359 ·363 

K ·0568 ·0810 ·102.2. ·12.45 ·1474 •IGS3 ·1914 ·2.134 ·2.353 ·2.575 ·2797 ·3018 •3238 ·3460 K ·3853 ·429.5 ·4736 ·5173 ·502.00 ·6062. ·6503 ·6944 ·7387 •782.5 •82.7Z ·8713 ·9155• ·5598 K 1·0040 1·0480 1·079 1·135 1·17.9 1·225 1·268 
I 
I 

w ·048 ·0588 ·0735 ·0912 ·106 ·124 ·l:i8 ·156 ·111 ·188 ·2.07 ·221 ·235 ·2.53 w ·5515 ·6155: ·6796 ·7436 ·8076 ·8716 •9356 ·9996 1·0637 1•1276 1·1917 1·2557 1·3197 1·3837 w l·n77 1·5117 1·5757 1·6397 1·710 1·813 1·640 1·890 

2.2. A ·014 ·020 ·025 ·031 ·036 ·042. ·047 ·053 ·05'6 ·064 . ·069 ·075 ·080 ·086 18 A ·162.4 ·1813, ·2001 ·ZISO ·2378 ·2567 ·1755 ·2994 ·3132 ·332.1 ·350.9 ·3698 ·3886 ·4075 18 A ·4 63 •4451 •4640 ·4828 ·504 ·534 ,542 • 557 
I ·00004E •00012. ·0002.6 ·00046 ·00075 •0012 ·0017 •0023 ·003Z ·0041 •0053 ·0067 ·0083 ·0101 I ·0236 ·0327! ·04411 •05777 ·0740 ·0.9301 ·1150 ·1403 ·16.90 •2014 ·2376 ·2.760 ·322.7 ·37Z.O I ·4,61 ·4851 ·5493 ·61.90 ·698 ·736 ·865 ·951 

S.W.G. z •00049 •00098 •0016 '0025 ·0035 ·0046 ·0060 ·0075 •0093 ·Oil I ·0131 ·0153 ·0177 ·02.02. S.W.G. z ·04195 ·0524q ·06416 ·07703 ·09108 ·,1063 ·IZ2.7 ·1403 •1590 ·1790 ·2001 ·22.24 ·2459 ·2.705 S.W.G. z ·2.964 ·3234 ·3516 ·3809 ·4-14 ·455 ·477 ·508 
K ·0572 ·0790 ·1005 ·1231 ·1410 •1672. ·189Z ·2113 ·2332 ·2554 ·2772 ·2.9.96 ·32.15 ·3438 K ·381Z ·4253; ·4695 •5137 ·5578 ·6020 ·64-62 ·6903 ·7345 ·7787 ·8229 ·8671 ·91 13 ·9555 K ·9198 1·0439 1·0881 1·1323 1·176 I·ZZ.I 1·2.65 1·310 

w ·OSS •082.19 •106 ·1302. ·154 ·1782. •2.02. ·2262. ·251 ·2742 ·Z.99 •32.22 ;347 •3703 w ·6387 •7133 ·7880 ·862.7 ·9375 1•0118 1·0868 1-1614 1·2361 1·3108 1·3855 1·460l 1·5349 1•6096 Wltl 1·758.9 1·8335 1·9082 1·982.9 2·060 2·135 2.·207 2.·2-65 

ao A ·017 ·02.41.0 ·0313 ·03834 ·0~54 ·052.46 ·0596 ·06661 ·0737 ·03075 ·0878 ·09489 •I 02 ·IOSO 17 A ·1881 ·2101 ·2321 ·Z540 ·2.761 ·2980 ·32.00 ·34ZO ·3640 •3860 ·4080 ·4300 ·452.0 ·4740 17 A ·4 -59 ·5179 ·5399 ·5619 ·5839 ·606 ·628 •650 ·672. 
I ·000052 ·000142 ·00031 ·000557 ·00092. ·00147. ·00207 •00290 ·004 ·00516 •0066 ·00837 ·0104 •012.68 

S.W.G. 
l ·02694 ·0375Z ·05054 ·06631. ·08506 ·1070 ·1325 ·1617 ·1950 ·132.4 ·2744 ·3212. ·3731 ·4302 

S.W.G. 
I ·4 30 ·5614 ·6359 ·7168 ·8043 ·899 1•000 1·109 l·zz5 

S.W.G. z ·00056 ·00114 ·00194 •00297 ·0042.1 ·00568 ·00737 ·00328 •0117 ·01376 •0163 ·01912 ·02.22 ·02.537 z ·04789 ·06003 ·07352 ·08842. ·1047 ·122.3 ·1413 ·1617 ·1835 ·-l066 ·2311 ·2570 ·Z842. ·3129 z ·3 2.9 ·37+l ·4070 ·4411 ·4766 ·513 ·552. ·591 ·632.. 
·K ·0551 ·07666 ·0978 ·1205 ·14Z.4 ·1645 ·1872. ·2086 ·2.305 ·2.5280 ·2.745 ·2.969 ·3190 ·34!'1 K ·3785 ·4226 ·4667 ·5109 ·5551 ·5993 ·6434 ·6876 ·7318 ·7760 ·8202. ·8644 ·'3085 ·9549 K ·9 70 1·0411 1·0853 1·1295 1·1736 1·219 1·263 1·307 1·351 . 
w ·072 ·0135 ·136 ·1675 ·200 ·23150 ·Z64 ·2955 ·328 ·3592. ·3.92 ·42.35 •456 •4875 w ·7244 ·8098 ·895Z. ·9805 1•0658 l·ISIZ 1·2365 1·32.19 1·4073 1·4930 1·5780 1·6632. 1·7487 1·8341 w 1·9~4 2.·0047 2.·0901 2.·1754 Z.Z607 2·3462 2·Ul 2.·530 2·611 2.·665 

18 A ·02.1 ·03046 ·0399 ·04931. •0587 •06816 ·0776 •08701 ·0964 ·1059 ·1153- ·1247 ·1341 ·1436 16 A ·2133 ·2385 ·2.636 ·2887 ·313' ·3390 ·3641 ·3833 ·4144 ·4395 ·4647 ·4898 ·5149 ·5401 16 A ·5 52. ·5903 ·6155 ·6406 ·6657 ·6309 ·71.4 ·H6 ·769 ·785 
I ·000057 ·000164 •00036 •000673 ·00113 ·00176 •002.55 ·00365 •0050 ·00655 •0084 ·01070 ·0133 ·01631 I ·03013 ·042.05 ·05677 ·07457 ·09576 ·1206 ·1495 ·182.5 ·ZZOZ ·l6Z.8 ·3105 ·3636 ·U2.4 ·4873 

S.W.G. 
I ·5a87 ·6364 ·7212. ·8132. ·9126 1·0199 1·134 1·2.2.6 1·394 1·52.2 

S.W.G. z ·00061 ·001-31 ·00231 ·00359 ·00517 ·00704 ·00.9Z3 ·01167 •0146 ·01747 ·0107 ·02.445 ·0284 ·03261 S.W.G. z ·05356 ·06729 ·08258 ·09943 ·1179 ·1379 ·1594 ·1825 ·2073 ·Z33G ·2.614 ·2.909 ·32.19 ·3544 z ·3 86 ·42.43 •4616 ·5004 •5408 ·5828 ·625 ·675 ·72.0 ·761 
K ·052.1 ·0733'3 ·0946 ·11690 ·1387 ·16070 ·1828 -2.047 ·2.266 ·2469 ·2.705 ·2929 ·3153 ·3370 K ·3758 ·4200 ·4641 ·5082 ·5524 •5966 ·6407 ·68-48 ·7250 ·7731 ·8174 ·8616 ·9058 ·~499 K ·5S42. 1·0383 1•0825 1•12.67 1·1709 1·2.150 1•259 1·303 1·348 1·393 

I 

w •079 ·115.900 ·153 ·1906 ·228 ·26530 ·303 ·3399 ·378 ·4146 ·453 ·4893 ·527 ·5640 w ·8930 ·9998 1·1053 l-2120 1·3187 1·4253 1·532.0 1-6387 1·7454 1·8521 1·9588 2.·0655 2.·1122. 2·2788 w 2·3~56 2.·492.2 2·5989 2·7056 2:8122 2.·9190 3·038 3·133 3-250 3·325 3·550 

17 A. ·02.3 ·034130 ·0451 ·05612 ·0671 ·07811 ·0891 ·1001 ·1111 •1221 ·1331 ·1441 ·1551 ·1661 14. A ·2626 ·2941 ·3255 ·3569 ·3883 ·4197 ·4511 ·482.6 ·5140 ·5454 ·5768 ·6082. ·6396 :6710 14 A ·7q25 •7339 •7653 ·7967 ·8Z8l ·8595 ·8S5 ·922. ·957 ·985 1·048 
I ·000059 ·000174 ·00035 •000736 ·00125 ·001.96 ·00289 ·00409 ·0057 ·00740 ·0099 ·01214 ·0151 ·01857 I •0361 ·0506, ·0685 ·090l4 ·1162. ·1467 ·181.1 •2228 ·2691 ·32..15 ·3802. ·4458 ·5184 •5385 I ·6867 ·7630 ·8876 1•0017 1•1246 1·2574 1·409 1•554 1·729 1·893 2·27!3 

S.W.G. z ·00063 ·001390 ·00249 •00392 ·00572. ·00782 ·0102.8 ·01309 ·0166 ·01973 ·0244 ·02774 ·0323 ·03713 S.W.G. z ·0641 ·0809 ·09964 ·1203 ·1430 ·1676 ·1942 ·Z.ZZ.8. ·2533 ·2858 ·3202. ·3566 ·3950 ·4353 S.W.G. z ·4'7,77 • 52.20 ·5681 •6164 •6664 ·7165 ·777' ·829 ·8.93 •947 1·072. 
K ·OSOG ·071330 ·0927 •1145 ·1360 ·15820 ·1800 ·2022 ·2240 ·2.462. ·2.682. •2902. ·3120 ·3344 K ·3700 ·4140 ·4-588 ·5029 ·5470 ·5911 ·6353 ·6795 ·72.36 •7&78 ·8119 ·8561 ·9903 ·9444 K ·9187 1·032.9 1·0770 1·12.13 1·1654 1·2095 1·2.53 1·23.9 1·344 1·386 1·475 

w ·12.7000 •170 ·212.50 ·2.55 ·Z977 ·341 ·38310 ·426 ·4684 ·512. ·5538 ·591 ·6391 w 1·0152. 1•1380' 1·2.608 1·3820 1·5047 1·6270 1·7501 1·8727 1·9955 2·1182. Z·Z.409 2-3635 2·4862. 2-6088 w 2·dl6 2·8542 2·9770 3·0996 3-2225 3·3451 3·468 3·600 3·715 3·815 4·085 4·325 

16 A ·037400 ·0499 ·06253 ·07510 ·08766 ·1002 ·11 280 ·1254 ·13790 ·1505 ·1631 ·17SG ·1882 13 A •2.985 ·3347! ·3708 ·4070 ·4431 ·4792. ·5153 ·5515 ·5876 ·62.37 ·659S ·6960 •732.1 •7682 13 A •8()44 •8405 ·8766 •912.7 ·9489 ·9850 1·021 1·060 1·092 1·123 I·ZOZ 1·273 
I •000181 ·00041 ·000788 ·00135 ·00217 ·00316 •00450, ·0062 ·00818 ·0106 ·01349 ·0168 ·02071 I •0401 ·0564 •0767 ·1013 ·1306 ·1652 ·2053 ·2515 ·3042. ·3638 ·4306 ·5052 ·5880 •6793 

S.W.G. I ·7f •8894 1·0090 1•1389 1•2794 1•4312 1·600 1·771 1·955 2·145 2·595 3·094 
S.W.G. z ·00144 •00262 ·0042 ·00616 ·00867 ·0112.3 ·01439 ·0181 ·02182 ·02.61 ·03084 ·035.9 ·04141 S.W.G. z ·0713 ·0903 ·IIIG •1350 ·1604 ·1888 ·2.190 ·2515 ·2863 ·3233 ·3626 ·4042 ·4480 ·4940 z ·5 24 ·5929 ·6458 ·7008 ·7582 ·8178 ·883 '·945 1·008 1·073 1·223 1·375 

K ·08219 •0906 ·11230 ·1334 •1573 ·1765 ·13960 ·22.14 ·2436 ·2652 ·Z876 ·3090 ·3317 K ·3681 ·410!1: ·4545 ·4989 ·5424 ·5871 ·6312. ·6753 ·71.95 ·7637 ·8078 ·8520 ·8962 ·9404 K ·9 6 l·OZ.87 1·072.8 1·1170 1·1612 1·2054 1·249 1·2.94 1·338 1·383 1·472 1·560 

1·27so.' lE DATE 
w ·19.9 •2.52. ·305 ·359 ·412. ·46SS ·519 ·572.6 ·6ZG ·6794 ·733 ·7862 w Jol341 1·4118 1•5506 1•6877 1·8263 1·9650 2.·1037 2..·2425 2·3811 2·5198 2·6585 z.7972. 2·9359 w 3·0 46 3·2133 3·352.0 3·4907 3·6294 3-7681 3·892. 4·051 4·185 4·32.5 4·595 4·875 5·145 

I 14 A ·0584 •0741 ·0899 ·1056 ·12.13 ·1370 ·1527 ·1684 ·1841 ·1998 ·2155 •2312. 12. A ·3336 ·3T44i ·4152 ·4561 ·4970 ·5378 ·5786 ·6195 ·6608 ·7_012. ·7420 ·782.8 ·8t37 •8645 12. A ·9C 54 ·946l ·9870 1·02.79 1·0687 1·1096 1·146 1·193 I·Z32. 1·2.7Z 1·351 1·437 1·515 
I ·00044 ·00087 •00151 ·QOZ41 ·00362. ·0052 ·0072- ·0096 •012.5 ·0160 ·0198 •02.46 I •0440 ·0620 •OM+ ·1117 ·1440 ·1829 ·2277 ·2792.. ·3380 ·4046 ·4794 ·5628 ·6555 ·7578 I ·8 03 ·9933 1·12.74 I·Z731 1·4309 1·6011 1·781 1':985 2.·188 2·418 2:908 3·477 4·0~5 

S.W.G. z ·002.82 ·00462. '00687 ·00965 ·01289 ·0166 ·0210 ·0256 ·0308 ·0365 ·0413 ·0493 S.W.G. z •0783 ·0994 ·1228 ·1490 ·1777 ·2.090 ·2418 ·2.732 ·3182. ·3596 ·4037 ·4503 ·4994 ·5511 S.W.G, z ·GC ss ·6622 ·7ll6 ·783S •8479 ·9149 ·985 1·058 1·130 1·209 1•371 1·.545 1·725 
K ' ·0867 ·1080 ·IZ70 •1510 ·1720 •1950 ·2165 ·2375 ·2605 ·282.5 ·3043 ·3Z65 K ·3645 ·4065 ·1497 ·4945 ·5390 ·5831 ·6HZ ·6713 ·7155 ·7596 •6038 •84('9 ·892.1 ·9363 K ·9~ os 1·0246 1-0687 1-112.9 1·1571 l-2013 1·2.45 1·289 1·335 1·378 1·465 1·554 1·645 

w ·278 ·340 ·401 ·462 ·5Z4 ·585 ·647 ·708 ·7695 •831 ·8923 w 1·2500 1·4049 1·5597 1·714-6 1·8695 2·0222 2·1769 z.J316 2·4863 2•6410 z.7597 2·9503 3·1052. 3-2598 w 3·41 47 3·5690 3·7238 3·8786 4·0333 4·1880 4·350 4·497 4·670 4·800 5·117 5·420 5·730 6·043 

13 A ·0818 ·0999 •1179 ·1360 ·1541 •t72.1 •1902 ·2082.. ·22.63 ·2444 •Z6Z4 11 A •3676 •4132. ·4587 ·5043 ·5498 ·59 55 •6410 ·6666 ·732.1 ·7777 ·8232. ·8688 ·9144 ·959.9 11 A I·OC 55 1·0510 1·0966 1·142.1 1·1877 I·Z332. 1•2.80 1·32.4 1·375 1·415 I· 507 1·5.98 1·689 1·780 

S.W.G. 
I ·00090 ·00159 •OOZ5 ·003-91 ·0056 ·0078 •0105 •0137 ·0173 •0210 •02.73 

S.W.G. 
I ·0478 •0671 ·0916 ·12..16 ·1575 ·1998 ·2.490 ·3058 •3706 ·4440 ·52.65 ·6187 ·72.11 ·8341 S.W.G. 

I ··9.: 65 I·OS45 1·2.430 1-4042 1·5789 1·7674 1·975 2·188 2·460 2.·671 3·Z.2l 3·841 4·536 5·310 
z ·0048 •0073 •0100 ·0139 ·0160 ·OZ.21 ·0280 ·0336 ·0396 ·0470 ·0546 z ·0843 ·1074 ·133S ·162.1 ·1936 ·22.83 ·2656 ·3058 ·3488 ·3947 ·4434 ·4950 ·5494 ·6066 Z ·GE ~ •7Z97 ·7955 ·8641 ·9356 1·0100 1·090 1·167 1•2.80 1·336 1·516 1·707 1·910 2·12.4 
K ·IOSZ. ·12.6.9 ·1479 ·1685 ·1913. ·212.3 ·2349 ·2.568 ·2780 ·302.3 ·32.25 K ·3582 ·4030 ·4460 ·4905 ·5345 ·5792. ·6233 ·6673 ·7115 ·7556 ·7998 ·8439 ·8880 ·9322 K ·9, 1•0205 1·0647 1·1088 1·1530 1·1971 1·2..42. 1•285 1·330 1·37+ 1·421 1•552. 1·640 1·728 

PILED BY 

F. T. w •371 ·440 ·509 ·579 ·648 ·718 ·787 ·8565 ·92.6 ·9953 w 1·363 1·534 1-705 1·876 2·047 2·217 2·386 2·556 1·727 2·898 3·069 3•23'3 3-41 3·581 w 3·74 2.6 3·922. 4·083 4·t63 4·434 4·605 4·770 4·545 5·120 5·275 5·62.5 5·965 6·300 6·645 

12. A ·1090 •12..94 ·1498 ·1702 ·1.906 ·2111 ·2.315 ·2519 ·2.n3 ·29~7 10 A ·4009 ·4512 ·5014 ·5517 ·602.0 ·6522 ·702.5 ·752.8 ·8030 ·8533 ·9036 ·9538 1·0041 1·0544 10 A 1·10 t 1·155 1·205 1•2.55 1·306 1·356 1·405 1·452. 1·508 1·554 1·658 1·759 1·852 1·956 

C:ED BY S.W.G. 
I ·00166 ·002.7 ·0042. ·0060 ·0084 ·0112 ·0148 ·0191 ·0240 ·02.98 

S.W.G 
I ·0506 ·0719 ·0,97 ·1306 ·1697 ·2156 ·2695 •3313 ·4020 ·4821 ·572.2 ·67Z8 ·7847 ·9083 S.W.G. I 1·04 1·193 1·356 1·532. 1·724 1·930 2.·145 1·381 2.·650 2.·915 3·511 4·200 4·955 5·795 

z ·00759 ·0108 ·0148 ·0192. ·02.45 ·0299 ·0365 ·0436 ·0513 ·0597 z ·0901 ·I ISO ·1451 ·1741 ·2088 ·2580 ·2874 ·3313 ·3783 ·42.85 ·4818 ·5383 ·597.9 ·6606 z ·72 65 ·7955 ·8676 ·S4Z.9 1·02.1. 1·103 1·184 I·Z73 1·368 1·458 1·654 1·867 2.·088 2.·317 
NET Et C~ K ·1233 ·1448 ·1664 ·1879 ·2.094 ·2314 ·2.530 ·2.740 ·2968 ·3180 K •3555 •3U93 ·4430 ·4870 ·5310 ·57 50 •&193 ·6634 ·7067 ·7516 ·7958 ·8399 ·6840 •9281 K ·97 35 1•0165 1·062 1·105 1·149 1·193 1·235 1·280 1·32.6 1·370 1•415 1·547 1·638 1·72.5 
12. 46. 
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• I n I " 3 " I " 5" 3" 7" ,, I •• I " 3, ,. is !8 38 34 36 32. 36 . 34 3 a 4 44 42. 44 5 

w ·02.38 ·0324 ·0412. ·j 
28 f :~~~~32 :g~~08 :g~bl3 :j W = WEIGHT PER FOOT RUN IN LBS OF STEEL TUBES. 

Wx·356 = WEIGHT PER FOOT RUN IN LBS OF LIGHT ALLOY TUBES. S.W.G. Z ·00034 ·00061 ·00098 ·( 
K ·0613 ·0833 ·1052. -1 

w ·0282. ·0382. ·0500 ., 
A ·0096 ·013 •017 ·l 

2.6 I ·000035 •00009 ·00018 'l 
S.W.G. Z ·00037 ·00071 ·0012. • 

K ·060i ·0823 ·1043 ·I 

A = AREA IN INS~ 
I = MOMENT OF INERTIA INS~ (BENDING.) 

Z = MODULUS OF SECTION INS~ (BENDING.) 

K = RADIUS OF GYRATION INS. 

w ·0324 ·0471 ·0588 -~04 1-1383 1·187 I· 22.4 1·280 I· 306 1·385 
A ·011 ·016 ·020 

2.4 I ·000040 ·00010 ·00021 
-~11 ·3352 ·349 ·361 ·377 ·385 -·408 
-t37 ·368a -417 ·472 ·530 ·62.8 ·658 

S. W.G. z ·00043 ·00083 ·0014 
K ·0588 ·0810 ·1022 

·t51 ·2.455 · 267 ·2.91 ·JIS ·359 ·363 
-)40 1·0480 1·079 1·135 1·179 1·22.5 1·268 

w ·048 ·0588 ·0735 -~17 1·5117 1·5757 1·6397 1·710 1·813 1·840 1·890 
A ·014 ·02.0 ·025 -t63 ·4451 ·4640 ·4828 ·504 ·534 ;542. · 557 

2.2. I ·000046 ·00012. ·0002.6 -~61 ·4851 ·5493 ·61.90 ·698 ·796 ·865 ·951 
S.W.G. z ·ooo49 ·00098 ·0016 •164 ·32.34 ·3516 ·3809 ·414 ·455 ·477 ·508 

I< ·0572 ·0790 ·1005 ·/98 1·0439 1·0881 1·1323 1·176 l-2.2.1 1·2.65 1·310 

w ·058 •08219 ·106 ·141 1·7588 1·8335 1·9082. 1·982.9 2.-060 2.·135 2.·2.07 2.·2-85 
2. A ·017 ·02.42.0 ·0313 ·~59 ·5179 ·5399 ·5619 ·5833 ·606 ·628 ·650 ·672. 

O I ·OOOOSZ·OOOI4~ ·00031 ·130 ·5614 ·6359 ·7168 ·8043 ·899 1·000 1·109 1·2.25 
S.W.G. z ·00056 ·00114 ·00194 ·~29 ·3742 ·4070 ·4411 ·4766 ·513 ·552 ·591 ·632 · 

· K ·0551 ·07666 ·0978 -~70 1·0411 1·0853 1·1295 1·1736 1·2.19 1·263 1·307 1·351 
I 

W ·07Z ·0135 ·136 ·94 2.·0047 2.·0901 2·1754 Z·i607 2·3462. 2·42.1 2.·530 2·611 2·665 
8 A •OZ.I ·03046 ·0399 ·152 ·5903 ·6155 ·6406 ·6657 ·6S09 ·71.4 ·H6 ·769 ·785 

I 1 ·000057 ·000164 ·00036 ·1'87 ·6364 ·72.12 ·8132 ·9126 1·0199 1·134 H.2.6 1·394 1·52.2 
S.W.G. z ·00061 ·00131 ·00231 · 66 ·4243 ·4616 ·5004 ·5408 ·582.8 ·625 ·675 ·72.0 ·761 

K ·OSZI ·07333 ·0946 ·142 1·0383 1·082.5 1·1267 1·1709 1·2.150 1·259 1·303 1·348 1·393 

w ·o7s ·lrssoo ·153 -1s6 z.-49ZZ 2·5989 2.·7056 2:8122 z-srso 3·038 .3·133 3·zso 3·32.5 3·55o 
l7 1\ ·023 ·034130 ·0451 ·125 ·7339 ·7653 ·7967 ·8281 ·8595 · 895 ·922. ·957 ·985 I ·048 

1 ·000059 ·000174·00039 •
1
67 ·7830 ·8876 1·0017 1·1246 1·2574 1·409 1·554 1·729 1·893 2.·27.9 

S.W.G. z ·00063 ·OOI39C ·00249 ·;77 ·5220 ·5681 ·6164 ·6664 ·7165 ·771 ·82.9 ·893 ·.947 1·072 
K ·0506 ·071330 ·0927 ·87 1·032.9 1·0770 1·12.13 1·1654 1·2.095 1·2.53 1·2..99 1·344 1·386 1·475 

w 
16 ~-

S.W.G. z 
K 

w 
14 A 

·127000 •170 ·'16 2.·8542. 2·3770 3·0996 3·2225 3·3+51 3·468 3·600 3·715 3·815 4·085 4·325 
·037400 ·0499 ·144 ·8405 ·8766 ·912.7 ·9489 ·9850 1·02.1 1·060 1·092. 1·123 I·ZOZ. 1·273 
·ooors1 ·oo041 ·197 ·8894 1·0090 1·1389 1·2794 1·4312 1·600 1·771 1·955 2·145 2.·595 3·094 
·00144 •002.62. ·124 ·592.9 ·6458 ·7008 ·7582. ·8178 ·883 "·945 1·008 1·073 1·22.3 1·375 
·082.19 ·0906 ·;46 1·0287 1·072.8 1·1170 1·1612. 1·2.054 1·2.49 1·2.94 1·338 1·383 1·47Z 1·560 

I 
S.W.G. z 

~--~--~ K 

·199 ·'46 3·ZI33 3·3520 3·4907 3·6294 3·7681 3·892 4·051 4·185 4·32.5 4·595 4·875 5·145 
·0584 ·54 ·9462 •9870 1·02.79 1•0687 1·1096 1·146 1·193 1·2.32. 1·272 1·351 1·437 1·515 
·00044 ·03 ·9933 1·12.74 1·2.731 1·4309 1·6011 1·781 f·985 2.·188 2.·418 2:908 3·477 4·095 
·002.82. ··ss ·662.2 ·nr6 ·7835 ·SH9 ·9149 ·985 1·058 1-13o 1·209 1·371 1·545 1·725 
·0867 ·.os 1·02.46 1·0687 1-112.9 1·1571 I·ZOI3 1·2.45 1-zas 1·335 1·378 1·4b5 1·554 1·645 

w 
13 A 

I 
+-----+---~ S. W. G. z 

K 

w 
COMPILED BY 

W. F.T. 
12. A 

TRACED BY S.W.G. ~ 
GARNET &C'? K 

18. 12.. 46. 
APPROVED BY 

(,4 .'(i~.-~CA./. 

•47 3·5690 3·7238 3·8786 4·0333 4·1880 +350 +497 4·670 4·800 5·117 5·4l0 5·730 6·043 
·SS 1·0510 1·0966 1·142.1 1·1877 1·2332. 1·2.80 1·324 1·375 1·415 1·507 1·598 1·689 1·780 
·85 I·OS45 1·2.430 1·4042 1·5789 1·7674 1·975 2.·188 2.·480 2.·671 3·2.2.1 3·841 4·536 5·310 
•68 ·72.97 ·7955 ·8641 ·9356 1•0100 1·090 1·167 1•2.80 1·336 1·516 1·707 1·910 2.·12.4 
·64 1·0205 1·0647 H086 1·1530 1·1971 1·2.42. 1·2.85 1·330 1·3H 1·421 1·552. I· 640 1·728 

26 3·92.2. 4·083 4·2.63 4·434 4·605 4·770 4·945 5•120 5·2.75 5·625 5·965 6·300 6·645 
5 1·155 1·205 1·2.55 1·306 1·356 1·405 1·452. 1·508 1·554 1·658 1·759 1·85Z 1·956 
4 1·193 1·356 1·532. 1·72.4 1·930 2.·145 2.·381 2.·650 2.·915 3·511 4·2.00 4·955 5·795 ·ss ·795s ·8676 ·94Zs 1·oz.1 1·103 1·184 1·2.73 t·368 1·458 1·654 1·867 Z·08a z.-317 
35 1·0165 1·062. 1·105 1·14.9 1·193 1·2.35 1·280 1·326 1·370 1·415 1·547 1·638 1·72.5 
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THE DE HAVILLAND AIRCR~FT COMPANY LTD .. HATFIELD, HERTS. 
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THE DE HAVIUANDAIRCRAFTCOMPANYLTD.,HATFIELD,HERTS 
WOODS. 

Material 

Ash V.4 
Balsa 
Compressed birch 
Douglas'fir.· V.36 
Spruce V.37 

Birch 3-ply V.3.· 1/16 
Birch 3-ply V.g. 1/8 
Birch 3-ply V.3. 3/16 
Birch 3-ply V.3. 1/4 
Birch 3-p1y V.3. 5/16 
Spruce_ 3-pl y 1/16 
Spruce 3-ply 1/8 

Increase in wt. due to 
glueing (after drying 

out) 

Beetle 'A' cement 

Weight per Weight per 
cubic inch square ft. 

. 026 -

. 005 -
.038 -
.020 -
.016 -

- . 260 
- .500 
- .750 
- l. 000 
- l. 240 
- .187 
- . 365 

Ply to spruce, ply to ply, 
or spruce to spruce 

Beetle 'AF' cement 
Ply to spruce, ply to ply, 
or spruce to spruce 

Ply to balsa sandwich 

FLUIDS 

Petrol 
.Wide-cut fuel 
Oil 
Water 
Kerosene 
Glycol (DTD.779) ) 
De-icing (DTD.406A) ) 
Water/methanol 

Material 

Cable F.S.W.R. Spec. W9 
3 cwt. 

Cable F. S. W. R. Spec. W9 
5 cwt. 

Cable F.S.W.R. Spec. W9 
10 cwt. 

Cable F. S. W. R. Spec. W9 
15 cwt. 

Cable F.S.W.R. Spec. W9 
20 cwt. 

Cable F.S. W.R. Spec. W9 
25 cwt. 

Cahle F.S.W.R. Spec. W9 
35 cwt. 

Cable F. S. w·. R. Spec. W9 
45 cwt. 

Chain B. S. 1. 8 M/M pi tel. 
Chain B.S.2. 3/8 pitch 
Chain B. S. 4. 1/2 p1 tcli 
Chain B.S.6. 1/2 pitch 

Shock 
Shock 
3hock 
Shock 
Shock 
Shock 
Sl.ock 

(SPEC. 5. F.l6) 

Absorber Cord 1/4 
Absorber Cord 5/16 
Absorber Cord 3/8 
Absorber Cord 1/2 
Absorber Cord 5/8 
Absorber Cord 3/4 
Absorber Cord 7/8 

dia. 
dia 

dia. 
dia. 
dia. 
dia. 
·dia. 

8 lb/100 sq. ft. 

5 lb/100 sq. ft. 

18 1b/l00 sq. ft. 

Weight per 
gall an 

7.2 - 7.5 
7.51- 8.02 
9. 0 - ·9. 6 

10.0 ~ 
·8·.o 

11.1 

9.0 

Weight per 
foo·t 

..006 

.010 

.021 

. 037 

..044 

.053 

.068 

.088 

0.11- 0.12 
0.22- 0.23 
0.20 -. 0.23 
0.3 - 0.39 

. 027 

.037 

.052 

.100 

.13:3 
_.170 
.250 

Material 

Asbestos-compressed fibre 
j_ointing (DTD. 378A) 
Asbestos-compressed fibre 
with wire mesh insertion 

(mD. 416.) 
Asbestos-resinated 

commercial 
Bakelite-lrun. fah. sheet 
Cellulose acetate (F.56 
transparent) (DID. 315 

pigmented) 
Cork jointing (DTD.789) 
Fabric - 4oz. linen spec. Fl 

- ditto (~ope d) 
Fabric - 2. 25oz. Cotton spec 

DTD.343 (madapollam) 

Felt 
Ferodo - Bonrest 
Fibre-red 
Fibre-grey vul,· sheet 
(F.60, BSS .. 216) 
Fibr~-glass ~"blanket 
Fibre-glass resinated clqth 
Glass-safety windscreen panels 
(DTD.·402) 

Halli te 
Langite (DTD.789) 
Leather & Basil skin 
Neo~k-tex. grade A.M. 
Nylon 
Paint - Primer 

- Finish 
Paper base she~t jointing 

(DTD. 776) 

Perspex. (DTD. 339A) · 
Polythene 
Polyvinyl Chloride 
Rubber - spoJ:}ge 
Ru·bber - Linatex 
Rubber - Dunlop & Avon 

Weight per Weight per 
cubic inch square 

-
-

.061 
05 average-

.047 

.032 
-
-

-

.0052-.023 
. 065 
.049 

.043 

.656 

.719 
(l/16 

-
.028 
. 084 

.015 

.42 
. 06 - . 067 

.092 

.073 -

.012 -

.034 -

.031 -

.042 ~ 

- .007 
- .013 
- .035 

ft. 

thick) 

(.01 thick) 

.043 

.035 

.047 
.009-.035 -

.0347 -
:034-.064 N.B .. Dens1t¥ 

is not accurately 
related to Shore 
Hardness. 

All weights are g1 ven iT) pounds. 

FURTiiER WEIGHT DATA, INCLUDING WEIGITS OF A. S .. PARTS, ~ AVAILABLE lN 1HE S.B.A. C. DRAWING OFFICE HANDOCOK_, 
VOLU\1E III, PAirr I. 

Approximate weights of other equipment may be found often 
in the relevant S.D.M. e.g. 

For weights of electric cables see S.D.M.15. 

WEIGHT DATA DRAWING OFFICE 
DATA SHEET N~ liV39A 

.. 



THE DE HA VI LLAN D AI RC RAFT COMPANY LTD.,HATFIELD,HERl·s~ 
WEIGHTS OF SHEET METAL IN LBS. PER SQ. IN. ( LBS. PER. SQ. FT.) 

Dural 
NCJ.IINAL or Alum L.16 Magnesium Inconel 

S.'•\.r;. THIO<l'IESS Alclad L. 59 -Alloy Steel Brass. Copper Titanium. 

l. • 300 .0304 . 02925 • 01890 . 08492 .0914 .095 . 049 
(4. 385) (4.412) (2. 721) (12. 222) (13. 2) (13. 69) (7. 05) 

2. • 276 .0280 . 02691 . 01739 .078ll . 0841 . 0875 .0447 
(4.032) ( 3. 875) (2. 504) (11. 246) (12.12) (12. 6) (6. 44) 

3. • 252 . 0256 .02458 • 01588 .07132 . 0769 . 0799 .040 
(3. 681) (3. 540) (2. 288) (10. 269) (11.50) (11. 4) ( 5. 76) 

4. . 232 • 0235 • 02262 . 01462 . 06566 .0715 . 0739 .0377 
(3. 390) (3.257) ( 2.105) (9. 452) (10. 29) (10. 64) (5. 43 

s. . 212 . 0215 . 0206B • 01366 .06000 .0646 . 0685 . .0344 
( 3.100) (2. 978) (1. 923) (B. 639) (9. 3) (9. B6) (4. 95) 

6. .192 • 0195 . 01672 . 01209 .05434 • 05B5 • 0610 . 0310 
(2. BOS) (2. 696) (1. 741) (7. 822) (8. 4) (B. 7) (4. 46) ,, 

7. .176 • 0178 .01716 .0110B • 049B2 • 0536 • 0560 . 02B5 
(2. 572) (2.471) (1. 596) (7 .170) (7. 7) (B. 06) (4.10) --

B. .16 . 0162 • 01560 . 0100B .0453 .04B7 .0509 .025q 
(2. 340) -(2. 247) ( 1. 452) ( 6. 519) (7 .01) (7. 3) (3. 73) 

9. .144 . 0146 .01404 • 00907 • 0408 .0440 .0455 .0229 
(2.105) (2. 022) ( 1. 306) (5. B67) (6.34) (6. 55) (3. 29) 

10. .12B . 0130 • 01248 . 00806 . 0362 .0390 .0396 .0206 
(l.B70) (1.798) (1. 1'60) (5. 215) (5.616) ( 5. 7) (2. 97) 

11. .116 . 011B • 01132 • 00731 . 0328 . 0353 . 0359 .0190 
( 1. 696) (1. 630) (1.052) (4. 726) ( 5. 08) . ( 5.16) (2. 74) 

12. .104 . 0106 . 01014 • 00655 .0294 . 0319 .0330 .0166 
(1. 520) (1.460) (. 9430) (4. 238) (4. 594) (4. 75) (2. 39) 

13. .092 .0093 • OOB97 • 005795 . 0260 . 0317 . 0292 .0149 
( 1. 345) (1.291) (. B350) (3 .. 74B) (3. 70) (4.2) (2. 1!-\) 

14. .OBO .0081 .00780 • 00504 .0227 . 0246 .0255 .0130 -~ 

(1.170) (1.123) (. 7255) (3. 260) (3.442) (3.67) (1. 87) 

15. .072 .0073 . 00702 . 004535 .0204 . 0258 • 0226 .0114 \_./ 
(1.053) ( l. 014) ( .6530) (2.-934) (3.160) ·(3. 25) ( 1. 64) 

16. .064 • 0065 . 00624 . 004032 . 0181 .0196 .0204 • 0103 
(. 935) (. B9B) (. 5806) (2. 608) (2. B28) (2. 94) (1. 4Bl 

17. .056 .0057 • 00546 . 00353B . 0159 .0171 • 0179 . 0091 
(. B19) (. 786) (. 5082) (2. 282) (2. 46) (2. 57) ( 1. 31) I 18. .048 • 00487 . 00468 . 003024 . 0136 . 0147 . 0153 . 0079 
(. 702) (. 674) ( .4351) ( l. 956) ( 2.121) (2.2) (1.14) 

19. .040 . 00406 . 00390 . 002520 . 0113 .0115 • 0127 . 00635 
(. 584) (. 562) (. 3625) (1.630) (1. 66) ( l. 8) (0.922) 

20. .036 • 00366 . 00351 . 002268 • 0102 .0111 .0114 • 0057 5 
(. 526) (. 505) (. 3260) (1. 467) ( l. 59B) ( 1. 64) (0. 835) 

21. .032 . 00325 . 00312 . 002016 . 0091 .0098 .0102 . 00515 
(. 468) (.449) (. 2900) (1. 304) (1.400) ( 1. 47) (0. 749) ·. 

22. .028 . 00284 .00273 .001764 • 0079 • 0086 .0089 . 00455 
(. 409) (. 393) ( .2539) (1.141) (1. 238) (1. 2B) (0. 662) 

23. • 024 • 00244 • 00234 . 001512 .006B .0073 . 0075 . 0039 
(. 351) (. 337) (. 2176) (. 97B) ( l. 05) ( l. OB) (0. 562) 

24. .022 . 00223 • 002145 • 001316 .0062 .0068 . 006B7 • 00354 
(. 322) (. 309) (.199S) (. B96) (. 979) (. 9B9) (0. 504) 

25. . 020 .00203 • 00195 . 001260 .OOS7 • 0062 .0064 . 00322 
(. 292) (. 2B08) ( .1814) (. B15) ( .8B5) (. 920) (0. 460~ 

26. .01B . 001B .00175S .001134 . OOS1 • 005S . 0057 5 . 00292 
C263l (. 2S2B) ( .1634) (. 733) (. 792) (. B20) (0. 418) 

27. • 0164 . 00166 . 001599 . 001033 . 0046 • 00495 • 00515 . 00263 
(. 239) (.2303) C.14B8) (. 668) (. 700) . (. 740) (0. 374) 

I 
28. .0148 . 00150 • 001443 .000932 • 0042 .0045 . 00475 • 00237 

(. 216) (. 207Bl ( .1342) (. 603) (. 648) ( .680) (0. 345) 

29. .0136 . 00138 • 001326 • 000857 . 0039 .0042 . 00437 . 00223 
(.199) ( .1909) ( .1234) (. SS4) (.60S) (. 629) (0. 317) 

30. .0124 . 00126 • 001209 . 0007B1 .003S ;0038 .0041 . 00200 
( .1B1) (.1741) (.1124) (.SOS) (. 547) (. 590) (0. 2BB) 

METAL DENSITIES. 

Weight Weight 
Specific 1h. Specific lb. 
Gravity. cu. in. Gravity. cu. in. 

Alclad and Dural: 2. B . 101S Magnesi u.m . 1. 74 . 063 
Aluminium. 2. 7 • 097S Mag. Alloys . l.B .06S 
Aluminium Bronze. B.13 . 293 Light Alloys. 2.63 • 095 
Aluminium Manganese. 2. 7 . 0975 Nickel. B. B1 . 31B 
Brass and Inconel. 8. s . 307 Pl10spl.or Bronze • B. B5 . 319 
Bronze. 8. 54 . 30B Solder . 9.4 .34 
Copper. B. B2 . 318 Steel • 7. B5 . 2B3 
Immadi um Bronze. 7. 8 • 280 Tin . 7. 29 .263 
Iron Cast. 7.2 • 260 Tit.anium • 4. 49 .162 
Iron \\"rough l. 7. 85 . 2B3 Tun gum. 8.43 .304 
Lead. 11.37 . 410 Zinc • 7. 00 . 253 

Due to impurities in commercial l'ead the figure ISSUE 
• 37 to .39 lhs.cu.in. sliould'Le used for ballast weights • DATE 

N~ 

1 MAK.'55 

COMPILED 

TRACED 

DRAWl NG OFFICE m/398 I WEIGHT DAT.A 
APPROVED 

DATA SHEET N2 ~~~~· 
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/~ 

"----.../ 

ISSUE DATE 
NC? 

COMPILED 

TRACED 
GARNET & C~ 
26 - 2. - 47 
APPROVE.D 

THE DE HAVILLAND AIRCRAFT COMPANY LTD. HATFIELD, HERTS. 

a 
...J 
w 
~ 
u.. 
0 

z 
::J 
a: 
X 
u 
z 

a: 
&AI 
Q. 

Cl) 
u:a 
...J 

BUTT WELD TENSION. 

Id> 

®~ 

lltJ® 

, . 

r-- r_~~J 

;[:::::.:.:.::::·[ i .... 

5000 LBS. 

4000 

3000 

zooo 

1000 

BUTT W.ELD- SHEAR. 

5000 LBS 

40 0 

LAP WELD. EDGE WELDS. 

2Z G Z G 16 G 17 G 16 G 14 G 12 G 10 G 
t= ~oz.o !'o4o -:oso ·:oao ':too '!tzo ~t4o 

THE CURVES GIVE THE STRENGTH IN LBS PER INCH RUN OF WELDING FOR VARIOUS STEELS 
AND G~UGES. THE THICKNESS "t" IS TO BE TAKEN AS THE THINNER OF THE PLATES THAT 
A~E WELDED TOGETHER. 
IN THE C~SE OF THE DOUBLE SIDED EDGE TO PLATE WELD AS ~T"G" "t" IS TO BE TAKEN AS 
DOUBLE THE THICKNESS OF THE CONTINUOUS,PLATE OR THE SINGLE THICKNESS OF THE 
EDGE PLATE WHICHEVER IS THE SMALLER. 
BUTT WELDING IN TENSION ~S AT "A• MUST. NOT BE USED FOR ATTACHING MAIN STRUCTURAL 
MEMBERS WITHOUT SOME FURTHER REINFORCEMENT. WHEN WELDED BOTH SIDES 

0 t'' MAY BE 
TAKEN AS TWICE THE THICKNESS OF THE THINNER GAUGE. 
THE LENGTH OF THE WELD IS THE LENGTH OF THE LINE SHOWN SHADED ON THE DRAWING THUS:­
IIIIIIIIIIIIIII THIS SHOULD BE INDICATED IN ALL THREE VIEWS WHERE POSSIBLE AND THE LENGTH 
OF WELDING DIMENSIONS IN IMPORTANT CASES. 
WHEN RE-INFORCING A LUG BY MEANS OF DOUBLING WASHERS. NO WELDING IS TO RUN ACROSS 

.THE LINE OF THE LOAD AND THE WASHERS MUST BE. OF THINNER GAUGE THAN THE MAIN PLATE. 

THE WELDING SHOULD BE SHOWN THUS_._:--~60o -

STRENGTH OF WELDING 

LINE OF LOAD. -----
DRAWING OFFICE illt 
DATA SHEET N~ .. 140 · 

I 

. I 



THE DE HAVILLAND AIRCRAFT COMPANY LTD, HATFlELD, HERTS. 

(I) D.T.D. 327 RIVETS, MUSHROOM OR SNAP HEAD IN D.T.D. 610 SHEET 

RIVET '------....:..P_L....:..AT_E_T~H_IC_K....-N_ES_S_S~.W...;....._ G._·__,.--~---t 
DIA. 24 22 20 18 16 14 12 10 

I 3/._.,,. 
7'x. 180 200 200 200 200 
1/a" 210 I 320 320 320 320 
s /. " /32 46o 1 s3o 53o 

650 J 730 

1300 

530 530 

730 73 0 

1360 -11400 

530 

730 

1400 

'· 
·':...: 

.. •.·· 

.. 
. .. . 

/ -"'\ .... 

. IS~~E DATE 

Z MA)"~I 

. 3 :n.JL 'I ~ 

COMPILED 
L .~PENc.eR. 
TRACED 
DoL TO":: D llt'G. Co. 

: 30 . .y I!JSO 

. '.!· . 

APPTWV!ED STRENGTH OF RIVETS l.A. MUSHROOM & 
~.~~ SNAP HEAD, IH L.A. 

\\ 

DRAWING OFFICE m/ 
DATA SHEET N! /41 

-
I 



THE DE HAVILLAND A~RCRAFT COMPANY LTD., HATFI£LD, HERTS. 

SNAP HEAD, A.S.455 MILD STEEL, SPEC. B.S.II 09 

IN STAINLESS STEEL PLATE SPEC. D.T.D. 16 6 

RIVET PLATE THICKNESS S.W.G. 
OIA. 24 22 20 18 '16 14 12 10 

I I B 1/ 510 510 5 I 0 

5/32 11 
- - - --· ... -- 1--· 

750 750 750 750 
3J 16 I 

--r-·-.. -- --1----

1050 1050 105 0 1050 

I I 4 1/ 

·-- ·--· --

1800 18 00 18 00 
-- -- ··---. --· - ---~ --- ---- ...... - -

0 ' ~ 
A.S.460 

.. 
9 0 C.S.K. HEAD, MILD STEEL, SPEC. B.S.II 0~ ·.::' 

', . ..L ·" 

CUT CSK IN S TA I N L E SS STEEL PLATE SPEC. D.T.D. 16 6 .. ·-.. ··::· 
... ;· ...... 

• .. ····_;· 
·-·~, .... ...... 

RI VET PLATE THICKNESS S.W.G. 
. ~ : ~ 1 

DIA. 24 22 20 ·t8 16 14 12 1··0 

'I a I; 420 4 20 420 420 
· ... 

( 

'-----"" ·---·-·· -- .. --1-------- ------

5/32/; 620 620 620 620 620_ 

3ft6~ 880 880 880 880 

I I I; 
I 4 1420 1420 1420 

.. '--· --- ---

SNAP HEAD~ A.S.45 7 M ONE L, SPEC. D.TD. 204 

IN STAINLESS STEEL PLATE S P E C. D.l D _ I 6 6 

RIVET P L AT£ THICKNESS S.W.G. 
OIA. 24 22 ·20 18 16 14 12 10 
1/a¥ 660 660 660 660 

5/32 
; 

1080 I 0 80 1080 
---

~ 3 I 16
1 15 4 0 154 0 

\......_/ 

1/4 # 29 00 
0 ' , 

90 C.S.K. HEADJ A.S.4 62 MONEL, SPEC. DJ. D. 2 0 4 
, 't 

STAINLESS CUT CSK.IN STEEL PLATE SPEC. D.T.D.166 

RIVET PLATE THICKNESS S. \ti.G. 
DIA. 24 22 20 18 16 14 12 10 

'la~ 560 56 0 560 560 
ISSUE 

N9 OAT£ 
5132~ 92 0 920 920 

I JUN(S.-4 
3J ~ 1210 1210 

'""'z MP.Il'55 16 
I /4 ~ 2000 

NOTE: 
fiCURES TO THE RICHT Of THE HEAVY LINE 

COMPILED ARE THE SINCLE SHEAR VALUES IN POUNDS 

TRACED BEARING VALUES MUST BE DISCUSSED WITH THE _STRESS OFFICE. 
AEC 

APPROVED STEEL & MONEL DRAWIN.C OffiCE 
IIIf41A M~. STRENGTH OF RIVETS INSTAINLESS STEEL D·ATA SHEET N~ 

-



THE DE HAVILLAND AIRCRAFT COMPANY LTD., HATFIELD HERTS. 

SNAP HEAD A. S. 457. M ON EL. SPEC. D.T.D. 204 
IN TITANIUM COMMLY PURE SPEC. 0. H.A. 67. 

i-. CIVIL SERVICE 
w< PLATE THICKNESS S.W.G. PLATE THICKNESS S.W.G. >o 
a::. 26 24 22 20 18 16 14 26 24 22 20 18 16 14 

v8' 315 410 540 650 660 660 660 315 410 540 650 660 660 660 
512 630 780 970 1080 1080 630 780 .970 1080 1080 
31! 11 

16 660 1090 860 1090 

SNAP HEAD A. S. 457. MONEL SPEC. D.T.D. 204 
IN 8% MN TITANIUM ALLOY SPEC. D.H.A. 69. . ' 

t-· CIVIL SERVICE 
~ 

PLATE THICKNESS S.W.G. PLATE THICKNESS S.W.~G. >o 
0:: 26 24 22 20 18 16 14 26 24 2'2 20 18 16 14 

/-~ 

!Jell 590 ......._.., 630 660 660 660 590 630 660 660 660 
5 11 
V32 750 820 750 820 -

-.,-
3116 1170 1170 

90° c'SK. HEAD A.S. 462. MONEL SPEC. D.1.D. 204. 
IN TITANIUM COMMLY PURE SPEC D.H.A. 67. 

..-. CIVIL SERVICE 
W<( 

PLATE THICKNESS S.W.G. PLATE THICKNESS S.W.G. >o 
~ 26 :?4 22 20 18 16 14 26 24 22 20 IS 16 14 

Ye' 460 5'20 410 AGO 
-·-

SA" 3'Z 480 620 430 .550 
---::- -·--~----- -----······· --- ... ···---- ------ .... ·--·- --- ---- --·-- ---- ----· r---·-r-· --,.------ r------

' . 3/.11 } 
'-..,..,< 

,, 

90° C'SK. HEAD A.S. 462. MONEL SPEC D.T.D. 204. 
IN 8 % MN TITANIUM ALLOY SPEC. D. H. A. 69_ 

~. CIVIL SERVICE -
W<{ PLATE THICKNESS S.W.G. PLATE THICKNESS S.W. G. >-_0 
ex 26 24 22 20 18 16 14 26 24 22 20 18 16 14 

Ye" 460 410 
~~~E DATE 5)11 480 650 430 580 .3'Z 

2 AUG.'55 3;111 
IS 

NOTE:-
FIGURES TO THE LEFT OF THE HEAVY LINE ARE BEARING VALUES 

COMPILED FIGURES TO THE RIGHT ARE CONSTANT AND ARE THE SINGLE SHEAR 
~~ VALUES IN POUNDS. 

TRACED 
S.K. 
APPROVED 

STRENTH OF RIVETS MONEL IN TITANIUM DRAWING OFFICE 
ny41B /--07. DATA SHEET N2 



/ 

\.......; 

IS~~ E DATE 

I MAR.'ss 

COMPILED 

Pi 
TRACED 

THE DE HAVILLAND AIRCRAFT COMPANY L1-DHATFIELD,HERTS 
12.0° c's'K. HEAD RIVET, A.S. 22.'30. ALUM. ALLOY SPEC. L.69. 
BOTH SHEETS SPEC. L.73. 80TH SHEETS DIMPLED. 

RIVET PLAiE THICKNESS S.W.G. S T R E N G T H - L 8 S. 
DIAMEiER OUTER INNER CIVIL MlLtiARY 

2 2 22 2 9 5 27 0 

1/ ~ 2 2 20 ~35 300 
'2.2 18 33S 310 
20 20 .355 355 
20 18 3~ 0 355 

. '' ·' 

18 18 400 '3 70 ·. ..... 

'' 22 425 '360 . 
11 

22 20 440 390 5/32 22 18 485 450. 
... 

20 '20 49 5 4~.0-. 
20 18 535 s·os 
18 18 570 570 

l L. B. 

I t;RovEo STRENGTH OF L.A.RIVETS-DIMPLED S~r ~~~~~~~E~~F~~~ ill/41 C 
t 



: )' 
''----"' 

THE DE HAVIL.LA~D AIRCRAFT COMPANY LTO., HATFIEL0 1 HERTS. 

90°C'S'K. HEAD A.S. 2229. LIGHT ALLOY SPEC. L.69 
CUT c·~·~.JN ALCLAD SPEC. L.72. 

RIVET PLATE THICKNESS S.W.G. 

DIA. 2.4 22 20 J8 lb J4 JZ JO 
3 /32'' I 10 I 8 0 I 8 0 I 6 0 I 8 0 
I I 8 ,, . 2. s 0 2 9 0 2 9 0 2 9 0 2 9 0 

5/32" 420 480 480 480 480 480 
3jl6'' 600 660 660 660 660 
I I 4 IJ I 2 0 0 I 2 6 0 I 2. 6 0 I ?. b 0 

.. 

llOoc.·s·K. HEAD A.S.2230. LIGHT ALLOY SPEc. L.o9.· :.;. · __ < 
CUT c's·K. IN ALCLAD D.T.D. 687. · : .. ,-..·.': .-.· 

. ' . . . · .. -:.: ~.; ' . 

. ·. ,·. 

RIVET PLATE THICKNESS S.W.G. . :·, 
~--~--~~--~--~~--~~--~----~--~ 

OlA. 24 22 20 IB lo 14 fZ .·. lO···· 

3j3Z" . ' . . .. 
,•,• 

1 I a'' 19 0 
5/3?.

11 

300-400 
'!/Jb" 460 

NOTE: 
FIGURES GIVEN ABOVE ARE APPL.lCABt.E TO BOTH CIVIL. A~D 

: 1s~~e DATE SE.RVICE. AIRCRAFT AND ARE SIIIIGLE SHEAR VALUES IN POUNDS. 

l :ruL'i,s' GENERAL N~lE ON-/CUT COUNTERSiNKING. REF. AP. 970. LEAFLET 405/2. 

COMPILE 0 

TRACED 
L. B. 

CUT COUNTERSINKS SHOULD NOT BE USED ON LIGHT A'LL.OY SHEETS 
OF 22. S.W.G. OR THINNER NOR BE USE.O ON 2.0 S.W.G. LIGHT AlLOY 
S~EET IF THiS IS LIKELY TO BE SUBJECT TO PA~"TlNG. 

APPRoveo STRENGTH oF Rt\'ETs LIGHT ALLov, cur oRAWlNG oFFtce m; 
t fc£----J-·. y •· c's'K.IN LIGHT ALLO'( DATA SHEET HC? 41 0 ' ... 



. I THE DE HAVILLAND AIRCRAFT COMPANY LTD. HATFIELD. HERTS. I 

"CHOBERT" RIVETS. 

D.T.D. 327. RIVETS, SNAP HEAD, PINNED, IN DID.610 SHEET .. 
-

RIVET PLATE THICKNESS. S.WG. 

DIA. 24 22 20 18 .16 14 12 10 

Ys" 140 190 240 280 320 320 320 320 
5_1 11 32 225, 280 330 410 490 530 530 530 

.. 3/J 11 16 450 540 610 670 730 730 

~ 

- \ ) 
. ·-.;-;i· 

OJ:0_327.RIVETS, COUNTERSUNK HEAD, PINNED, IN O_T.D_610 SHEET. 

RIVET PLATE THICKNESS. S.W.G. 

DIA. 24 22 20 18 16 14 12 10 

Ya" 115 160 200 245 280 280 280 280 
5/, 32 170 220 265 320 370 400 420 420 

3/" 16 225 285 350 430 500 590 600 
·-~ 
\_/ 

NOTE: 

ISSUE 
-NC? DATE 

.- FIGURES TO THE LEFT OF HEAVY LINES ARE BEARING VALUES. 

FIGURES TO THE RIGHT ARE CONSTANT AND ARE THE 

SINGLE SHEAR VALUES. (lN POUNDS.) : 

FOR DOUBLE SHEAR, USE TWICE THESE VALUES: 

COMPILED 
, 

A.W-'f~ 

TRACED 

E.G. 

APPROVED STRENGTH OF"cHOBERT" RIVETS. DRAWING OFFICE ~4Z 
/'.# .. J.iltLVa,~ DATA SHEET N~ 



THE DE HAVILLAND AIRCRAFT COMPANY LTD.~ HATFIELD, HERTS. 
/ 

''CHOBERT'' C'S'K. HEAD. A.G.S. Z041 MILD STEEL. SPEC. O.T.D. 7Z 0 
IN ALCLAD SPEC. L.. 7~. 

RlVET CIVIL SERVICE 
en DIA. 

PLATE THICKNESS, S.W.G. PLATE T~ICKNE.SS 1 5.W.~. 
~ .. t- 20 16 I& 14 12 10 8 '20 18 l& 14 12 to 8 uJ 

> 'I 8'' 290 390 5~0 570 580 260 340 470 560 seo -a: 
a 5f3i' 480 oSO azo ~0 9M) 430 580 730 900 930 
w 3/JE," 770 9b0 IZ40 1280 13)0 680 860 I lOO 1260 1310 z 
z I /4~~ IZIO lbiO 1920 2ZIO 1\30 1460 1800 l180 -a. 

"CHOBERT''C'S'K. HEAD. A.G.s.2o4l MlLDSTEEl.. sPec. o.r.o.720 
IN AL.CL.AO SPEC. 1..73. 

"' RlVET Cl'I\L SERVICE 
t- PLATE THICKNESS, S.W.G. PL.ATE THIC~NESS, S.W.G. UJ OIA. , 

20 IB lE:. 14 12 8 20 18 16 14 12 lO 8 - tO a: 
I I 8" 290 310 310 '310 310 ~10 ~10 ~10 260 300 

0 
---- UJ 5/32" 470 520 530 530 530 ~zo 510 530 530 530 

\ z 
'--._.....! z 3/fl:/ ~0 100 720 720 1ZO 640 100 120 7ZO reo -0.. '/4 /J 980 980 ~10 970 980 • 970 960 980 

% 
::J 

"CHOBERT'' C'S'K. HEAD. A.G.S. 2041 MILD STEEL. SPEC. D.T.O. 720 
lN ALCLAO SPEC. O.T.O. 687. 

RIVET C'\J\L. SERVICE 

"' DIA. PLATE iHICWNE.SS~ S.W.G. PLATE THICKNECSS, S.W.G. 
t- 20 18 16 14 10 8 20 18 Jb l4 12 10 8 uJ 12 
:> 

I I 8" 320 4ZO 540 570 580 280 370 500 570 580 -a: 
~/32" 550 730 BbO 920 930 490 650 800 920 930 

0 
uJ 'I le" 860 1080 lZ40 1300 1310 770 960 lt~ 1300 13l0 z 

--- z 1/4'' 1400 1830 ZOBO Z2l0 IZSO 1620 1980 2Zl0 ,, -
"-.,) Q.. 

"CHOBERT~' c·s· K. ~EAO. AG.s. 2041 MILD STE.El . SPEC. O.T.D. 7~0 
IN ALCLAD SPE.C. D.T.D. &87. 

V1 RIVET 
CIVIL. SERV,CE 

t- Pl.AT E. TH I CKN E 55, S.W. G. PLATE THICKNESS, S.W.G. · UJ OlA. :> ~0 18 l& 14 12 JO 8 20 18 l& 14 12 lO 8 -a: 1/8" 300 310 310 310 310 270 310 310 310 310. 

IS$UI 
0 

5/32~ 500 530 460 SJO 530 530 530 DATE UJ 520 530 530 
N~ z 

3/tb" ' JULY '56 z 690 ?JO 110 110 710 6~0 710 710 7JO 110 -a.. 
I /4" • 970 980 980 980 970 980 980 980 

% 
:::J 

-

NOiE: 

COMPlL.E.O FIGURES TO THE LEFT OF THE HEAVY LINE ARi BEARING VALUES. 
FIGURE. CS TO. THE RIGHT ARE CONSTAN1 AND ARE StNGLE SHEAR 

I TRACED ~ALUE'S )N POUNDS. 
L.8. 

APPROVED " , C'S't<. HO. STEEL .DRAWING O~FfCE nt;4-,B W~· STRENGTH OF RIVETS CHOBERT lN LIGHi ALLOY DATA S~EET NC? 



'THE DE HAVILLAND AIRCRAFT COMPANY LID., HATFIELD I ~ERTS. 

'tCHOBERl" SNAP HEAD. A.G.S. 2040 MILD STEEL SPEC. O.T.D. 720 
IN ALC LAD SPEC. L. 73. 

"' RlVET PLATE T~'CKNESS S.W.G. ,_ 
DlA. 2b 24 22 ~0 18 lb 14 12 10 u. 

> - J/8" 185 2.20 1.80 350 450 530 580 580 580 a: 
0 s; 32" ZBO '350 4&0 bOO 770 870 930 ~30 
w 

'!/1&" 420 540 130 940 'l 00 1260 1310 % 
z 

I I 4" 110 9b0 i300 lbl 0 1920 2160 -0. 

'\CHOBERT" SNAP 14EAD. A.G.S. 2040 MILD STEEL SPEC.D.T.0.720 
IN ALCLAD SPEC. 'L..73. 

"' RlVET PLAiE. THICKNESS s.w.G. t-
l&l 01 A. 26 24 2.2 2.0 l8 to 14 12 10 > -a: 11 B 11 185 220 260 ~00 ~10 ~10 '?liO 310 3'10. 

.- 0 5 I ?JZ" 2.80 '350 4ZO 490 530 530 530 530 "\: &.&.I 

~ % .. 3/Jb" 420! 540 620 100 7'Z.O 120 120 % -
~ 

J /4" . 1(0 840 950 980 980 980 . 
%. 
::::1 

"CHOBERT" SNAP HEAD. A.G.S.-2040 MILD SlEEL SPEC.D.T.D.720'. 
iN A.LCLAD SPEC. D.T.D. 687. 

"' RIVET PlATE THICKNESS s.w.G. 
t-

DIA. 26 24 22 20 \8 16 l4 IZ 10 I.U 
::. 
a:: 'I B'J 195 ?.30 Z90 380 480 ·sso 580 580 580 

- Cl s; ?/e." 300 380 490 640 770 870 930 930 
w 

3/Jb" 600 790 JZ60 % 440 990 1130 1310 
z 'I 4'

1 780 1040 1410 Jo9o. 2000 llbO ~ -
~ 

Q_ 

''CH OBE RT'' SNAP HEAD. A.G.S. 2040 MILD STEEL SPEC.D:T.D.i20 
IN ALC LAD SPEC. D.T.D. 687. 

V) RIVET PLATE THICKNESS ~.W.G. ..... 
w DIA. 2b 24 22 2.0 18 to J4 12 10 .. :> -
~ 1 I B" 195 230 270 300 310 310 '310 310 310 

JSSUE DATE 
a sI 32.'' 300 380 450 500 520 530 530 5'30 

N~ ILl 

l JULY'56 
z 3/lb" 440 580 660 700 iZO 720 720 % - '/4H 880 ~ 780 950 970 980 980 

I 

:z 
:::1 

I 
NOTE. 

COMPILED FIGURES TO THE LEFT OF THE HEA\JY LINE ARE BEARING VALUE.S. 

FlGURES TO THE. RIGHT ARE CONSTANT AND ARE SlNGLE 'SHEAR .. 
TRAC.EO 'VAlUES IN POUNDS. 

I 

: · L. B. FIGURES GIVEN ABOVE ARE APPLICABLE TO BOTH CIVIL. 8c SERVICE A/C. 
APPAO\'S._Q_ 11 11 SNAP. HI? STEEL DRAWING OFFICE 

m/42C t..r:---r, STRENGTH OF RIVETS CHOBERT 
)H LiGHT ALLOY. DATA SHEET ~C? 
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USE OF NUTS WilH H. T. S. BOLTS. GENERAL." 

Medium t~nsile steel plain or castellated nuts (A27) may be used with H.T.S. Bolts· 

(A25 and similar) in tension. 

Thin or slotted nuts must not be used in tension without Stress Office agreement. 

H. T. s. nuts must be used on H. T.- s. bolts in excess of 55 tons U. T. s. in tension. 

Stainless Steel nuts and bolts together should be avoided because of thread 

galling, particularly where maintenance work is necessary, 

Plain or thin L. A. nuts must not be used where there is appreciable tension 

in the bolt. 

USE Of NUTS, 

Strensth values siven on Data Sheets III/43! and F were obt&ino~ uainr plain steel -
nuts, but L.A. nuts DHS,983 or 202 may be used with DHS.see B 898 a 965 e 993 bolts 
without reduction of the values·quoted. 

If DHS,983 or 202 nuts are used with DHS.358 • 958 bolts, the'bearins' strengths 

must be reduced by 10%and th~ full shank shear strenath delayed appropriately. 

If 

Thin L.A. nuts DHS.383/E (obsolete, replaced by DHS.983/E) ~ B.S.F. has standard 

hexagon dimensions and may be used with the same strength prov1sos as DHS.983/E 
,. " 

or DHS.202/E. DHS.383~uts, 5/16- 3/8 etc., have smaller hexagons than standard 

and are primarily for use with DHS.382 H.T.S. or DHS.901 • 201 L.A. hexagon 

head shear bolts through thick components or in double shear. 

T:h@f mn§t ngt ~ Y§@Q with gglt§ in §in~l@ §b@~r thrQYih tb1n ggmpgn§nt§ witngyt 
ltf@§§ Otti@@ ~8P@@ID@nt, 

I' 

USE OF NUTS. DESIGN DATA .Ill/ 
SH.EET NO.. 43A 

.. 



'I 

I' 

..... 

) . 

Issue 
No. Date 
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"" 1 t.--5\· JULY'56 

Compiled 

Traced 

Approved 

THE DE HAVILLAND AIRCRAFT COMPANY LtD., HAYFIELD, HERTS. 

BOLT 

6BA 

4BA 

2BA 

1/4 

5/16 

3/8 

7/16 

1/2 

9/16 

5/8 

11/16 

3/4 

13/16 

7/8 

15/16 

1 

AREA ON 

SINGLE SHEAR STRENGTH OF SijANK - LB. 
(FOR DOUBLE SHEAR, USE TWICE TilE VALUES GIVEN. ) 

S.l S.96 S.97 S.98 L.65 

FULL DIA. 56,000 81,000 
LB/IN 2 

90,000 
LB/INZ 

108,000 
LB/IN 2 

35,500 
LB/IN 2 IN.z LB/IN2 

. 0095 

. 0159 

. 0269 

• 0491 

. 0767 

.1105 

. 1503 

.1964 

. 2485 

. 3068 

. 3712 

. 4418 

. 5193 

. 6013 

. 6915 

. 7854 

530 

890 

1500 

2750 
-~· 

4290 

6200 

,8420 

11000' 

13900 

17200 

20800 

24700"' 

29100 

33700 

38700 

44000 

750 

1280 

2120 

39BO 

6180 

8940 

12100 

15850 

20000 

24800 

29900 

35600 

42000 

48700 

56000 

63600 

850 

1430 

2420 

4420 

6900 

9940 

13520 

17700 

22300 

27600 

33400' 

39800 

46700 

54200 

62200 

70700 

1030 

1710 

2900 

5300 

8280 

11930 

16200 

21200 

26800 

33100 

40000 

47700 

56000. 

64900 

74600 

84800 

1740 

2720 

3920 

DTD 
36 3 

47,000· 
LB/IN 2 

2300 

3600 

5190 

. ~ :·· .. 
. ": 

. ~ 
I • .,...~ ·• 

•. ,·"' .• '.f 

TENSION STRENGTH ON CORE DIAMETER - LB. 

S.l 
AREA ON 

BOLT CORE DIA. 79, 000 
IN.2 LB/IN 2 

6BA 

4BA 

2BA 

. 0057 

.0096 

.0170 

1/4 BSF . 0316 

5/16 BSF . 0508 

3/8 BSF . 0760 

7/16 BSF • 1054 

1/2 BSF • 1385 

9/16 BSF . 1828 

5/8 BSF . 2235 

3/4 BSF • 3250 

7/8 BSF . 4520 

1 BSF . 5972 

440 

750 

1330 

2480 

3970 

5960 

8260 

10800 

14300 

17500 

25400 

35700 

47200 

STRENGTH OF 

S.96 S.97 

123,000 146,000 
LB/ IN 2 LB/IN 2 

700 

1180 

2090 

3890 

6250 

9350 

13000 

17000 

22500 

27500 

40000 

55600 

73500 

BOLTS. 

830 

1400 

2480 

4610 

7420 

11100 

15400 

20200 

26700 

32700 

47ooo 

66000 

87200 

S.98 

168,000 
LB/IN 2 

960 

1610 

2860 

5310 

8550 

12800 

17700 

23300 

30700 

37600 

54600 

76000 

100000 

L.65 

67,000 
LB/IN 2 

2120 

3400 

5090 

DTD 
36 3 

85,000 
LB/IN 2 

2690 

4310 

6460 

DESIGN DATA Ill/ 
SHEET NO. 43B 



Issue 

THE DE HA VILLAND AIRCRAFT COMPANY LTD .. , HATFI ELD, HERTS. 

PLATE BEARING STRENGTH - LB. -PER. 10,000 LB/IN2 BEARING STRESS. 

H 
Q) 

§ ~ 26 24 22 20 19 18 17 16 14 12 
SWG t73 -~ SWG SWG SWG SWG SOW4GO SW04G8 SOW5G6 SOW6G4 SOW8GO 

0 • 018 . 0 22 . 0 28 . 0 36 . . • . . . . . 10 . 104 

10 
SWG 
.128 

6BA 

4BA 

19 24 

25 31 

30 

39 

39 

50 

43 

56 

2BA 33 40 51 66 73 

1/4n 45 55 70 90 lOO 

5/16# 56 69 87 113 125 

3/8 " 68 83 105 135 150 

7/16~ 79 96 122 158 175 

1/2 1/ 90 110 

5/8 h 112 137 

3/4/1 135 165 

7/8" 157 192 

1
11 

180 220 

NOTES. 

140 

175 

210 

245 

280 

180 

225 

270 

315 

360 

200 

250 

300 

350 

400 

51 

67 

60 

78 

69 86 107 

89 111 139 

87 102 116 146 182 

120 140 160 200 250 

150 175 200 250 313 

180 210 240 300 375 

210 245 280 350 438 

240 

300 

360 

420 

480 

280 

350 

420 

490 

560 

320 400 500 

400 500 575 

480 600 750 

560 700 875 

640 800 1000 

112 

144 

189 

260 

325 

390 

455 

17£ 

235 

320 

400 

480 

560 

520 '640 

650 800 

780 960 

910 1120 

1040 1280 

.15 

275 

375 

470 

560 

655 

8 
SWG 
.16 

280 

400 

500 

60D 

700 .. 

750 8oq,:~;·:·~· 
·.• ... • .. t .. 

940 .. Joeo·:.~~::.: .................. 
1125 .· ·.,t2Q'(r.:: •• 

• .:1 ··.;. 4 •.• · • •• ,_:tt.•-,4 • 
.. • • .,; .• .. • • • .. -· : • .I ,·. ~ 

la16 . !400 .::;-; 
. ~... . ~' 

1500 .. ·1600· ' ~:.; 
....... : ...... ~. . . ... 

,. . ...... . ....... 
. ',; ..... · .f:·f ... -.. 1. 

• ....... ;;~ t ,.. ~ • 

·• ; ·• .. I . 

1. The above figures are calculated for a bearing stress of io, 000 lb. /in2 and shorlJ.a:.b~ .~ ;· .. · 
multiplied by the appropriate factor for any given material. A list of mul tiplic~ti~ti;.: ... 
factors for various materials is given below. 

. .,.-_, .,. 

2. The above figures or their multiples must not be used if the limiting conditions given 
on besign Data Sht. 111/1C are exceeded. • ·· • 

3. Bolt shear strength must also be considered. 

s. 3 

8.84 

DTD. 124 

DTD. 137 
DTD.138 

DTD. 571 
DTD.·493 
DTD. 166 

MULTIPLICATION FACTORS FDR VARIOUS MATERIALS. 

MA1ERIAL 

Welded 
Unwelded 
Welded 
Unwelded 
Annealed 
Hardd. & Tempd. 
Tempered 
Tempered 

Unwelded 

CIVIL MILITARY I 

8.1 7. 2 
9.9 8.7 
6. 0 5. 4 
6.3 5.6 

12.5 
19.0 
25.8 
32.3 

6.5 
6.5 

20.2 

11. 2 
18.6 
25.8 
32.3 

5.8 
5.8 

17.9 

~ 

'MATERIAL 

L.71 
L. 72 < ~ '' thick 

>~ 11 thick 
DTD.710 
L.73 
DTD. 746 > 16 SWG. 

17-19 SWG. 
20-24 SWG. 

DTD. 687 > 20 SWG. 
<: 20 S\VG. 

L. 59 

L.61 

Welded 
Unwelded 
Welded 
Unwelded 

CIVIL MILITARY 

11.9 11.0 
8.7 7.8 
8.3 7.4 
8.7 7.8 

11. 4 
11. 4 
11. 0 
10.3 
13.7 
13.2 

1. 52 
4.7 
1. 52 
2.0 

10.5 
10. 1 
9.6 
9.2 

13.4 
13.0 

1. 34 
3.6 
1. 34 
1.8 

No. Date BS. 265 
--.:;_;_:f:...=.__-+-----'--1 BS. 89 9 

5.6 
3.8 

4.9 
' 

AUG. 755 3.35 

Compiled 

Traced. 

Approved. 

. h-vr. IDLT, BEARING STRENGIHS 

DID.606 

L.16 Welded 
Unwelded 

DTD.ll8 Unwelded 
DTD .. 259 

2.8 

0.74 
2.9 

1.8 
3.9 

DESICN DATA 
SHEET NO. 

2.6 

0.67 
2.6 

1.8 
3.9 

III/ 43C: 
.. I 
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THE DE HAVILLAND AIRCRAFT COMPANY Lto., HAYFIELD, HERTS. 

COMBINED SHEAR A~D TENS lON ON STANDARD BOLTS 

EXAMPLE. 
Y4' DlA. H.T.S. BOLT A ZS W lTH A 27 ORDINARY NUT 

APPLIED TENSION = 3110 lb • . ·• R1 = i~o = 0·80 

APPLIED SHEAR/FACE = Z390 lb .. ·. Rs =i~~~ = 0·60 

CONSTRUCT 'JECTOR AS SHOWN A~D OBTAIN RESER'JE FACTOR B'{ 
COMPARING VECTOR PERMISSIBLE TO VECTOR APPLIED~ 

STRENGTH OF BOLTS COMBINED SHEAR 
AND TENSION 

R.F. = I· 07 

DESIGN DATA m; 
SHEET NO. 43D 



. ISSUE DAiE 
No. 

THE. DE HAVILLAND AIRCRAFT COMPANY LTD., HATFJELD, HERTS. 

PLATE 90° COUNTERSUNK HEAD 
BOLT SPEC A.S.I24Z A.S."~294 D.H.S.358 O.H.S.4el 

. STRAIGHT "PHILLIPS" PLUNGE MILlED PLUNGE MILLED 
D!A. D.T.D. 687 SLOT RECESS SLOi SLOT 

SPEC. S.9b SPEC. 5.105 SPEC. 5.96 SPEC. 5.98 
• Ob4 lbSWG 810 l '!»0 ~;o 

~ • 0 6 0 14 SWG I 140 I 2.4 0 14 3 0 
r;. • 104 IZSWG lb90 780 184-0 

• It 8 105WG 

B. A. 
• 0 60 14 SWG I 4 4 0 I 8 2 0 

. 250 ~960 

·104 12S~G 1110 Z2BO ZZZO I ,, . I 2.8 I 0 s WG l ~ 2 0 2. 6 6 0 2 "1 I 0 
;i4 ~·~lS=0~--~------~------+-~3~8~6~0--+-------~----~· 

. 200 39 80 ; : 

· 104 ll.SWG 2350 28~0 

7050 

5 '' • I 'l. 8 10 SW G 2 6 'e 0 3 7 3 0 3 ~ 2 0 

!. •ISO 4Sb0 

l t:... • 200 seoo 
0 ·2.50 6160 

. __ : ·<· .... -. ','· .:· -~·. 

•• ~ .' - - ~_i ~ ·-·; ...... ... .z • 

•' .; 

t----+-.~1~2 8~-IO~SW-!G-+------+-----+-'3-~~~70---+------+--~ .. -:··~~·~.~ . .-~.~-· .. 

3;1~ :::~:~o=~========================~::!:~:g:o==============-=:.=;·=;=::· 
120° COUNTERSUNK HEAD 

BOLT 

DIA. 

SHEET 
OR PLATE 

SPEC. 
A.S. '3~97 D.H.S.'36S O.H.S. !>9S D.H.S.492 D.H.S.498 

11 PH ILL I PS " PLUNGE MILLED PLUNGE MILL c D PLUNGE MILLED PLUNGE MILLED 

D.T.D. 687 
RECESS SLOT SLOT-SEALeD SLOT SLOi· SEALED 

SPEC. 5.105 SPEC. S.9b SPEC. S.96 SPEC. S.98 SPEC. 5.98 
·064 loS~G I l ZO l 010 

• I 04 l'l SWG 
··oeo 14SWG 14 '.30 I 2 ::> 0 

f/80 1~50 2 
• 128 IOSWG 21 ~ 0 

B.A.~~~----~--~----~----~--~ 

· 080 J4SWG 

I lt • I 04 12 SWG 

/4 I 128 lOSWG 
·ISO 
. 200 
•'ZSO 

·104 IZSWG 5 11 •IZS IOSWG 
I . ISO· 

I 16 ·zoo 
··250 

l~bO 
ZliO 
2.8bO 

et so 
3060 

'"7~ 0 zg z o 
3630 
"3~80 
~980 
~980 

2990 
38&0 
4950 
6160 
6180 

lo 3o 
z~~o 
3110 
~500 
~980 

2610 
~550 
44f0 
6180 
6180 8180 1580 

!----r-~~---~~~~4-------~~~~-4--~~--~------+-----~ 
1 1 AuG ~r:;s t-'__:_' ~t B~.c:..llo..!!.Lsw.u:t-f-G----~~....:::::JJ.41~6..l£...._ o--+ __ 3~-..L..J7 z.IL...:o~-+---------+--------t 

;-2----ip--,u-Lv-,s---16 3;
8
'' : ~~g ;>~ gg ~~~~ 

i ~·~2!s:o====:=======~~=~s~9~~4:o==:==s~e~~s~o~==~=======:=======: 
~-----4----~------+----~------+---__, 

: coMPIL·eo VALUES ARE SINGLE SHEAR IN POUNDS AND DERIVE FROM TESTS 
(\~· USING ESUAL THICKNESS D.T.O. 687 SHEET (OR O.H.A.380 PLATE). FOR BOLTS BEARING IN 

____ _..., L.A. MATERIAL OTHER THAN O.i. D. 687 1 RATIO ACCORDING TO PERMISSIBLE BEARING 
TRACED STRESSES. APPROPRIATE COUN\ERSINKS O.H.S. 5'6 -54-8-556 MUST BE USED, 

L. B. SEE. AL~O Ill /4~ A. USE OF NUTS. 

APPROVED STRENGTH OF C'S'K. 

J-wc. HEAD H.T.S. BOLTS. -CIVIL DRAWlNG OFFICE 
DAiA SHEET NC? 



THE DE H~VILLAND AIRCRAFT COMPAN'(,LTD.,HATFIELD, HERTS. 

PLATE 90° COUNTERSUNK HEAD 
BOLT SPEC A.S.Ie42 A.S.!294 O.H.S.!S8 D.H.S.481 

. STRAIGHT "P~ILLIPS'' PLUNGEMILLfDPLUNGEMILLED 
DIA. D.T.0.687 SLOT RECES<; SLOT SLOT 

SPEC. S.cao SPEC. S.IOS SPEC. S. 96 SPEC. S. 98 
·064 lbSWG 72.0 1000 I Z20 

2 · 080 14CSWG 10,0 "00 1'270 
ISOO lS80 I o'30 '104 IZSWG 

8. A. t--------r--~--+------r----+------t 

·080 14SWG I'Z.80 16'20 

1
/ 4

" t-·~lo~~~~-~_sw_G+--15_i_o __ ~~-z-o_3_o __ +-~1~9~7~o--~-------r-------1 • I Z 8 I 0 S WG 2 0 o 0 2 '3 6 0 2 4 I 0 
t 150 ~450 

·ZOO '3850 
· zso _'3 9 eo 

' . ,· ~-

;_, ·' .. 
-: 1A.";::·•· I. 

s~J 611 :=:~:~~~g~==~~=~w:w~::=:~~~:~~g===:====3=3=2=0==:=~4~:~~~~~===:========:===.=.:=;>=··~=::·:··::::·.· 
·ZO 52ZO _;· 
·z.cs S98o 6280 

· la8 IOCSWG 35 '30 

. ··-:.··· .. ... 
... - ~ . 

• 150 4360 
3 11 

• zoo 5850 .. Jls t-.~~~so~---+-------+-------+~s~o~ro~-+-------+-------; 
l .. 

i SHEET 120 ° COUNlERSUNK HEAD 
I • BOLT 

DIA. 
OR PLATE 

SPEC. 
A.S. ~2g7 D.H.S.!bS D.H.S.39S D.H.S.492. D.H.S.498 
"PH ILL\ PS'' PLUNGE MILLED PLUNGE MILLED PLUNGE MILLED PLUNGE MILLEO 

... 

D.l'. D. 687 RECESS SLOT SLOT- SEALED SLOT SLOT- SEALED 
SPEC. S.IOS SPEC. S. 96 SPEC. S. 96 SPEC. S. 98 SPEC. 5.98 

· 064 16SWG 9_9_0 9 00 

2 
B. A. 

:oao 14SWG 1270 I I 2 0 
·104 AZ~WG 1580 1730 

·080 14S~G lliO 

I 11 •104 IZSWG 1~50 

/ 4 
• IZB lOSING 2540 
·ISO 

• 080 j4SWG 

5 11 • I 0_4 12 S 1-JG '2 0 3 0 
) I . 12.8 IO_Sr-.IG_ 2 7 2 0 

I 116 · 1_5_o 

1590 
2590 
32.~0 
3660 
3~80 
3980 

1450 
2070 
'2820 
3100 
3980 
3980 

2650 2~20 
!430 3150 
4400 ~9?·0 

l·SSUE DATE 
No. 

·200 
. ·250 

5970 54b0 
6160 6180 12oo o7so 

1 ~uG:.ss ...... ·--:-1~ ZB:;--~IO:....=S...:...:.WG=+------+--3¥-l-d:--o::;...ro-+---''3~~~' o=-----+------t------t-
:--2--~~ 3 fl ~·~15~0~---4------~-4~9~8~0~+--4~~~5~0~~----~------~ 
~----~Ju_~-~~ le ~·~z~oo~--~-----~-7~2~o~o-+~b~s~sro~~-----+-----~ 

· ZSO 8'-9_0 78 b_O 

· COMPICEO VALUES ARE SINGLE SHEAR IN POUNDS AND DERIVE. FROM 
~MC TESTS USING EQUAL THICKNESS D.T.D. 687 SHEET(OR Q.ttA.380 PLATE). FOR BOLTS 

I 

BEARING lW L.A. MATERIAL OTHER THAN O.T.D.687) RATIO ACCORDING TO 
_T_R_A_C_E_O---f PERMISSIBLE BEARING STRESSES. APPROPRIATE COUNTERSINk'S O.H.S. 52o- 548-

L. e. 55& MUST BE USED. SEE ALSO 111/43 A. USE OF NUTS. 

~~~~~------------~------------------~------------------~ 
APPRoveo STRENGTH OF c·s·K. _ SERVICE 

1-w-f. HEAD H.T.S. BOLTS 
DRAWING OFFlCE 
OATA SHEET NC? 
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BOLT 

DIA. 

" 
1/4 

5/16 

TH:E DE HAVILLAND AIRCRAFT COMPANY LTD., HATFI.ELD, HERTS. 

SHEET 

THICKNESS 

. 080 

. 104 

.128 

.150 

. 20 

. 25 

. 080 

.104 

. 128 

.150 

. 20 

. 25 

DHS.363 
DTD.687 

SHEET 

1610 

1990 

2190 

2300 

2300 

2300 

2640 

3070 

3300 

3600 

3600 

SINGLE SHEAR STRmG'IH - LB. 

CIVIL 

DHS.363 
DTD.746 

SHEET 

1610 

1990 

2190 

2300 

2300 

2300 

DHS.393 
DTD.687 

SHEET 

1390 

1760 

2190 

- 2300 

2300 

2300 

DO NOT USE 

DHS.363 
DID.687 

fXIEET 

1470 

1990 

2190 

2300 

2300 

2300 

2480 2280 2490 

2970 2740 3070 

3300 

3600 

3600 

3200 

3600 

3600 

3300 

3600 

3600 

SERVICE 

DHS.363 
DTD."46 

SHEET 

1430 

1890 

2190 

2300 

2300 

2300 

2350 

2900 

3300 

3600 

3600 

VALUES ARE SINGLE SHEAR IN POUNDS, THEY DERIVE FROM TESTS USING 

EQUAL THICKNESS SHEETS, COUNTERSINKING ID DHS. 526 - 556 AND DHS. 202 

DHS. 202 NUTS. . THE VALUES WILL ALOO APPLY TO DHS. 963 - 993 

BOLTS WITH DHS. 983 NUTS. 

DHS.393 
DTD.687 

SlEET 

1240 

1760 

2070 

2300 

2300 

2300 

2080 

2740 

3200 

3600 

3600 

STRENGTH OF L.A. BOLTS 
DHS C'S'K. HEAD 

DESIGN DATA III/
43

G 
SH.EET NO. 
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