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PD 3706

Amendment No. 1, published 10 March, 1960

to B.S. 328 : Part 1 : 1959
Part 1. Twist Drills

Corrigenda

Table 2. Limits of tolerance on diameter, For ¢ 0-4173 in ’ (in lines 4 and 5)
substitute * 0-3937 in *. For *4-1732 in’ (in line 9) substitute * 4-7244 in °.

Table 10. Parallel shank long series twist drills (metric sizes). For * 8-60
mm * diameter in the first column of the second page of this table sub-
stitute * 8:10 mm °,

Table 12. Morse taper shank twist drills and core drills (standard fractional
sizes). In the first column of the second page of this table correct as
follows

For * %4 in * diameter substitute ¢ %364 in °.

For ¢ ¥ie in * diameter substitute © 1%s in °.
For * %2 in * diameter substitute ¢ %64 in °.

Table 15. Taper square shank twist drills for ratchet braces {1%= in dia-
meter). Insert 234 in flute length in Col. 3.

Appendix A, Flute and overall lengths of standard twist drills, For %4 to
764 in” in the heading to the first page of this table substitute ° %4 to
Y62 in ',
Appendix B. Standard sizes superseding drill gange and letter sizes.

Drill gavge and letter sizes 59 and 58. For “0-0143 in’ (decimal
equivalent of 1-05 mm) substitute ¢ 0-0413 in .

Drill gauge and letier size U. For ‘0-3860 in’ (decimal equivalent
of this size) substitute  0-3680 in *.
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PD 5190

Amendment No. 2, published 23 March, 1964
to B.S. 328 : Part 1 : 1959

Twist drills and combined drills
and countersinks

Part 1. Twist drills

Corrigenda

Table 6. Stub drills (standard fractional sizes). Against the diameter
‘135z in., delete ‘314 in.” and * 614 in.’, and the dividing bar above
them.

Table 7. Stub drills (metric sizes). Against the diameter ‘9:50 mm’,
delete “ 40 mm’ and ‘ 84 mm ’, and the dividing bar above them.

Table 9, Parallel shank long series twist drills (standard fractional sizes).
For * 5134, in.” in the third column of the first page of this table, sub-
stitute © 5155, in.’,

Table 11. Parallel shank long series twist drills. General table in inches
and millimetres. For © 134 in.” in the seventh column, substitute * 1514, in.".
For * 5234, in.’ in the last column, substitute ¢ 51545 in.’.

Table 12, Morse taper shank twist drills and core drills (standard fractional
sizes). Against the diameters “ 127, in. and * 15%.4 in.’, delete “ 84 in.",
*14% in." and “157% in.’, and the dividing bar above them,

Table 13. Morse taper shank twist drills and core drills (standard metric
sizes). Against the diameters ‘3500 mm’ and 3550 mm’, delete
190 mm’ and * 339 mm °, and the dividing bar above them,

Appendix A. Flute and overall lengths of standard éwist drilis. In the eighth
column of the sixth page of this table, substitute * 5154, in.’ for * 5134, in.”

In the third column of the ninth page of this table, substitute ¢ 12% in.”
for “ 1284, in.’.

In the second column of the tenth page of this table, substitute
“5lg4 in) for * 34, in,

In the third column of the fifteenth page of this table, substitute
‘33 in.” for * 3345 in.” for the second group of stub flute lengths and
3% in’ for ‘3% in." for the last group of stub flute lengths.
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In the fourth colurun on this page, substitute * 64 in.” for ¢ 634 in.’
for the second group of stub overall lengths and ‘ 634 in.” for * 654 in.’
for the last group of stub overall lengths, '

Addenda

TAPPING DRILL SIZES

In order to provide for a full range of tapping drill sizes it is necessary
“to add some further sizes of drills to B.S. 328, Part 1. The meiric diameters
‘indicated below should accordingly be added to the appropriate ranges
in the various tables as shown. (These sizes are all in accordance with
IS0 Recommendation R 235))

"Table 4. Parallel shank jobber series twist drills (standard metric sizes).
Add the following in their correct numerical positions:

Dimensions in millimetres l
Diameter Flute Overall

length length

020
0-22

025
028

0-30

"Table 7. Stub drills {metric sizes). Add the following in their correct
numerical positions:

Dimensions in millimetres

Diameter lg::g&

Overall
length

050 20
0-80 5 24
13-20 51 102
13-80 107
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Table 13. Morse taper shank twist drills and core drills (standard metric
sizes). Add the following in their correct numerical positions:

Dimensions in millimetres Dimensions in millimetres
Standard shank ] ; Siandard shank
) Flute ——— ——— . e e

Diameter | jength | Overall M.T. Diameter . 1ogth | Overall| MLT.

length | No. - length | No.

C 320 | 36 1 17 B2 T T
—3a0 T S 135 | 233

-80 18- |

LT a3 | 123 N T
420 5 19-25 e T
4-80 Tars
] sz i 133 9% B

a0 P 20-25
580 | 57 13 | wm |
eoc D DEEOR | caes T
. PR T 2175 150 | 248 |

Tt o5 | o
TR % s | 2275 155 | 253
NS 200 S 2325 155 : 276

4 | R e
580 & | 162 215 :

2320 g o 2425 160 . 281
28 s 18 2475 !

o0 ‘ 2525
}._0:?._0__1 2575 | 165 | 286
1120 ‘o4 175 o825
e 2675 T
il | ! ; 2125 | 170 | w1 | o
7 12180 P10l 182 I Corws
20 | | =L
1380 | 108 | 189
ass 1 175 | 29

S 113 | 212 |
1475 | i i
1525 | : e e

e | 120 | 218 I
LS5 m | L 180 | 301
1625 b |
i 125 | 223 | I
g5 _‘ — 185 | 306 |
1725 1
o 30 | 228 i
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“AMD 658
Amendment Slip No. 3, published 14 December, 1970
to B.S. 328: Part 1:1959

Twist drills and combined drills
and countersinks

Part 1. Twist drills
Revised text

Clause 5. Testing of 2 fluté twist drills made from high speed steel

Subclause b. Test hillet

At the end of the second paragraph, after “‘Number 5* insert, ‘shall be annealed
to give a lamellar pearlitic structure’,

Subclause ¢. Test procedure
(i) In the first line delete ‘Drills { in’ and substitute* Drills 3 mm (L iny.
In the first line of the second paragraph delete ‘} in” and substitute
‘3mm (} in)’.
(ii) At the end of this paragraph add the following: ‘The lubricant shall be a
soluble oil of the non-e.p. (extreme pressure) type.”.
(iii) Delete the text of this paragraph and substitute the following: ‘The
machine to be used in drill testing shall be gear driven and the drills shall have a
machine feed start.”.

(iv) In the fourth line delete ‘Fig. 3,” and substitute ‘Fig. 6. Delete the rest
of the line from ‘using the decimal’ . . to *drill diameter’. Delete the Note
which appears at the end of this paragraph and after the word ‘manufacture’ in
the seventh line, insert the following:

‘but the peripheral speed of the drill should be within the following range:

Peripheral speeds (High Speed Steel Twist Drills} 26-29 metres (85-95 ft) per

minute. However, if a peripheral speed within this range is not readily available

then a higher speed should be selected up to a maximum of 30-5 metres

(100 ft) per minute.”.

Table 1. Table of penetrations
Delete the existing table and substitute the following:

Price 65 (30p) net.

Documents
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i = 2 3 _4 5 6 | 7
Size Number Dept!l Of holes*_ Penetration
In mm | e i | ome | SSS | i
3 24 - 11 375
oy | 24 %o | 14-7
- 6 | T 348
Y 2 | % 1365 o
9 18 27 _I 325
% | 18 | 13 N 126 |
- 12 18 s 300
% | 18 1% | 1165 |
15 15 43 - ot
56 15 1134, w07 |
B | 15 N s - 253
% 15 2 | 96
o | =1 14 5 231
% | 14 256s | 88 -
I 14 67 210
1 [ 14 256 80
o 9 1 T e
% | 9 3 73
T | e | | w |
114 9 3 e
33 9 76 162
13 e | 3 60
% 9 % | 145
134 9 3 535
w | o L e =
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v |2 | s | e | s | s [
;_ " Size Nesalssr Depth f:)fHoles‘ Penetration
o | ome | | e [ e | ] e
“—1% s | 3 a8 |||
| 8 | o 113_
134 e 3 4.35
N 45 s || b 107
1% i 8 S el 395 -
_ o 8 % e
2 8 | 3 j 365
| s s 7 92
214 6 3 34 |
e 6 % | &
51| 6 s | | s
214 . 6 3 M- 32 i
60 6 76 o
B 234 6 3 30
| 63 6 7% N 73
214 N 6 3 - 285 |
e 4 I o
256 s | 3 | g
69 _' ;| 76 68
2_% : 1 4 3 _ 2.65 _
2 | a4 - 76 | e
2% B _4 3 | 26 -
E o 6
3 4 3 55
Pecuments-

*From peint of drill to surface of billet.
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JI— . 4

Page 17. Graph Delete the existing graph, ‘penetration, - inches per wm& off
drill-inches’, and substitute the following:
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Fig. 6. Penetration graph : Document Sharing Hub
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B.S, 328 : Part 1 ; 1959

THis BRITISH STANDARD, having been approved by the
Mechanical Engineering Industry Standards Committee and
endorsed by the Chairman of the Engineering Divisional
Council, was published under the authority of the General
Council on 22nd December, 1959.

First published June, 1928,
First revision August, 1950.
Second revision December, 1959,

The Institution desires to call attention to the fact that this
British Standard does not purport to include all the necessary
provisions of a contract.

In order to keep abreast of progress in the industries
concerned, British Standards are subject to periodical review.
Suggestions for improvements will be recorded and in due
course brought to the notice of the committees charged with
the revisiont of the standards to which they refer,

A complete list of British Standards, numbering over 3000,
indexed and cross-indexed for reference, together with an
abstract of each standard, will be found in the Institution’s
Yearbook, price 15s.

This standard makes reference to the following British
Standards:

B.S. 1660. Machine tapers
Part 1, Self holding tapers
B.S, 1916. Limits and fits for engineering
Part 1, Limits and tolerances

British Standards are revised, when necessary, by the issue either
of amendment slips or of revised editions. It is important that
users of British Standards should ascertain that they are in
possession of the latest amendments or editions.

The following B.S.I. references relate to the work on this standard:
Commiitee reference MEE/[73 Draft for comment CZ{MEE) 6662

J
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CO-OPERATING ORGANIZATIONS

The Mechanical Engineering Industry Standards Committee, under
whose supervision this British Standard was prepared, consists of repre-
sentatives from the following Government departments and scientific and
industrial organizations:

*Admiralty
Air Ministry
Associated Offices’ Technical Committee
Association of Consulting Engineers (Incorporated)
British Chemical Plant Manufacturers’ Association
British Compressed Air Society
*British Electrical and Allied Manufacturers’ Association
British Engineers’ Association
British Gear Manufacturers’ Association
British Internal Combustion Engine Manufacturers’ Association
British Iron and Steel Federation
British Railways, The British Transport Commission
Crown Agents for Oversea Governments and Administrations
D.S.LR.—National Engineering Laboratory
Electricity Council, The Generating Boards and the Area Boards for
England and Wales
Engineering Equipment Users’ Association
Gas Council
*High Conumission of India
Institute of Marine Engineers
Institute of Petroleum
Institution of Civil Engineers
Institution of Gas Engineers
Institution of Heating and Ventilating Engineers
Institution of Mechanical Engineers
Institution of Mechanical Engineers (Automobile Division)
*Institution of Production Engineers
Locomotive and Allied Manufacturers® Association of Great Britain
*Machine Tool Trades Association
Ministry of Labour and National Service (Factory Inspectorate)
Ministry of Power
Ministry of Supply
Ministry of Transport and Civil Aviation
Ministry of Works
National Coal Board
National Physical Laboratory (D.S.LR.)
Radio Industry Council
War Office

The Government Departments and scientific and industrial organizations
marked with an asterisk in the above list, together with the following,
were directly represented on the Committee entrusted with the preparation
of this standard;

Board of Trade
Society of British Aircraft Constructors
Society of Motor Manufacturers and Traders
Twist Drill Association
3
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BRITISH STANDARD SPECIFICATION FOR

TWIST DRILLS

FOREWORD

This British Standard, which is issued under the authority of the Mechanical
Engineering Industry Standards Comunittee, was first published in 1928 and
subsequently revised in 1950.

The 1950 edition was the first to indicate © preferred sizes * as a means of
rationalizing both the production and use of drills. Another important step is
taken in the present revision which takes account of the work done in recent
years on the international standardization of twist drills. (ISO Comuanittee TC29.)

The tables for jobber, stub and Jong series twist drills and for Morse taper
shank twist drills and core drills are fully in accordance with (draft) ISO
Recommendations for these types of drills. Special attention is drawn to the
fact that common flute and overall lengths have been established so that drills
in any one size range will have the same general dimensions whether made in
the inch or metric system of measurement. It will also be noted that in addition
to tabulating the standard sizes in which inch drills and certain metric drills will
normally be available, comprehensive general tables are given for each type of
drill; these ensure that non-listed sizes, when specially required, will be made to
standard dimensions.

The flute and overall lengths specified in this standard have been arrived at
after very full discussion at international level in which the aim was not merely
to establish a logical series of increments but also to provide the lengths con-
sidered most efficient and economical in use.

In this connection it should be noted that serious consideration is being
given to the possibility of specifiying in the British Standard other features which
affect drill performance. Before the present requirements for manufacture
and testing are amplified or amended, however, it is felt that investigations
should be carried out on drills made to the new lengths now specified. It is also
intended io raise the matter in the ISO Committee to ensure that any recom-
mendations formulated are based on experience which is as wide and varied
as possible.

Tt is also recognized that whilst the present standard is intended to provide
for drills for normal general purposes, special types of drills for use on a variety
of new materials are increasingly required and it is hoped that some of these may
eventually be included .in the Standard. Again it is considered, however, that
much research is needed, preferably at international level, before provision
for such drills can be made in a British Standard.

6
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Other standard types of drills including extra long taper shank and centre
drills are still under discussion by the ISO Committee concerned. The section
of B.S. 328 relating to centre drills will be published as a separate part of this
Standard in order to enable it to be easily revised when an ISO Recommendation
is finalized ; it is probable that an addendum to the present Standard will be
issued for extra long taper shank drills when international agreement is reached,
but in the meantime users should be able to obtain these drills without difficulty
as they are covered by manufacturers’ stock lists.

To assist users in the choice of drills, a comprehensive table in an appendix
gives the flute and overall lengths of standard sizes of twist drills of different
types, i¢., stub, jobber, long series, etc. This enables users to see at a glance
what are the standard lengths for a given diameter so that preference can be
given to the use of standard drills which are readily available from stock, thus
avoiding non-standard special lengths whenever possible.

A further table has been added giving the standard sizes which supersede the
now obsolete drill gauge and leiter sizes.
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Part One : Twist Drills

SPECIFICATION

SCOPE

1. This British Standard specifies requirements for the following types of twist
drills for general engineering use:

Stub drills

Parallel shank jobber series twist drills

Parallel shanlk long series twist drills

Taper shank twist drills

Oversize taper shank twist drills

Taper square shank twist drills for ratchet braces

Bit stock twist drills.

Section One deals with nomenclature and definitions and gives requirements
for certain general features of manufacture and details of a test procedure,
Section Two specifies dimensions and tolerances.

Appendices giving a comprehensive table of flute and overall lengths of
standard twist drills of different types and a table showing the standard sizes
which supersede the now obsolete drill gauge and letter sizes are also included.

SECTION ONE : GENERAL

NOMENCLATURE AND DEFINITIONS

2. For the purpose of this British Standard the nomenclature and definitions
given in tables 3, 6, 9, 12, 15 and 16 and the following definitions of terms apply:
(for illustrations of terms, see Figs. 1 to 5).

ELEMENTS
1, Axis The longitudinal centre-line.,
2. Body That portion of the drill extending from the extreme cutting
end to the commencement of the shank.
3. Shank That portion of the drill by which it is hetd and driven.
4. Flutes The grooves in the body of the drill which provide lips and
permit the removal of chips and allow cutting fluid to reach
the lips.

5. Web (Core) The central portion of the drill situated between the toots of
the flutes and extending from the point end towards the shank:
the point end of the web or core forms the chisel edge.

3
Documents

Document Sharing Hub

Full document details: BS 328-1:1959


http://www.avadocuments.com/doc/bs-328-1-1959
http://www.avadocuments.com/doc/bs-328-1-1959

B.S. 328 : Part 1 ; 1959

ELEMENTS

6. Lands The cylindrically-ground surfaces on the leading edges of the
drill fluies. The width of the land is measured at right angles
to the flute helix,

7. Body That portion of the body surface reduced in diameter to provide

clearance  diametral clearance.

8. Heel The edge formed by the intersection of the flute surface and
the body clearance.

9. Point The sharpened end of the drill, consisting of all that part of
the drill which is shaped to produce lips, faces, flanks and
chisel edge.

10. Face ‘That portion of the flute surface adjacent to the lip on which

the chip impinges as it is cut from the work.

11. Flank That surface on a drill point which extends behind the lip to
the following flute.

I2. Lip (curting 'The edge formed by the intersection of the flank and face,

edge)

13. Relative The relative position of the lips measured at the outer corners
lip height  in a direction parallel to the drill axis.

4. Quter The corner formed by the intersection of the lip and the Ieading
corner edge of the land.

15. Chisel edge The edge formed by the intersection of the flanks.

16. Chisel edge The corner formed by the intersection of a lip and the chisel
corner edge.

17. Rotation of Right-hand cutting drill. A drill which rotates in a counter-
cutting clockwise direction when viewed on the point end of the drill.
Left-hand cutting drill. A drill which rotates in a clockwise

direction when viewed on the point end of the drill.

LINEAR DIMENSIONS

18. Diameter The measurement across the cylindrical lands at the outer
corners of the drill.

19. Qverall The length over the extreme ends of the point and the shank.
length
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LINEAR DIMENSIONS

20. Flute The axial length from the extreme end of the point to the
length termination of the flutes at the shank end of the body.

21. Lead of The distance measured paralle] to the drill axis between
helix corresponding points on the leading edge of a flute in one
complete turn of the flute.

22. Back taper The reduction in diameter per inch length of drill from the
(longitudinal point towards the shank. -
clearance)

23, Depth of The amount of diametral reduction per side to provide body
body clear- clearance.
ance

24, Body clear- The diameter over that surface of the drill body situated
ancediameter behind the lands.

25, Web (core) The minimum dimension of the web or core measured at the
thickness  point end of the drill,

26, Web (core) The increase in the web or core thickness from the point of
taper the drill to the shank end of the flutes.

27. Lip length  The minimum distance between the outer corner and the
chisel edge corner of the lip.

ANGLES

28a. Helix angle The angle between the leading edge of the land and the drilt
axis.

Normal spiral or helix  #-

Fig. 1. Normatl Iead and helix

b. Slow helix A helix angle which is smaller in angular value (Le. number of
angle degrees) than the normal helix angle, thereby lengthening the
lead of helix. '
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Slow spiral or helix 2
! T

Lead longer than normal .

Fig. 2. Longer lead and slow helix

¢. Quick helix A helix angle which is larger in angular value (i.e. number of

angle degrees) than the normal helix angle, thereby shortening the
lead of helix.
Quick spiral or helix P

Lead shorter than normal

Fig. 3. Shorfer lead and quicker helix

29. Rake angle The angle between the face and a line parallel to the drill axis.
At the periphery of the drill it is equivalent to the helix angle.

30. Point angle The included angle of the cone formed by the lips.

31. Lip clearance The angle formed by the flank and a plane at right angles to
angle the drill axis; the angle is normally measured at the periphery
of the drill.

32. Chisel edge The obtuse angle included by the chisel edge and a line from
angle either outer corner to the corresponding end of the chisel edge;
the angle is measured in a plane perpendicular to the drill axis.

FEATURES OF DESIGN
3. Twist drills made in accordance with this British Standard shall be sharpened
and ready for use and shall incorporate the following features of design:

a. Flutes. The flutes shall be designed so that cutting lips are equal. The drills
shall be provided with adequate body clearance.

b. Point. The point shall be ground to provide lip clearance. The included
point angle shall be approximately 118°, each lip being equally inclined to the
axis of the drill.
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¢. Back taper. A back taper (longitudinal clearance) shall be provided on the
diameter from point to shank, within the following limits:

*Up to and incl. 134 in. nominal 0-0005 in. to 0-001 in. per inch
diameter (0-0005 mm to 0-001 mm per mm.)
Ovwer 144 in. nominal diameter 0-0005 in. to 0-0015 in. per inch

(0-0005 mm to 0-0015 mm per mm.)

MARKING

4. The drills shall be permanently, neatly and legibly marked whenever possible,
preferably by rolling, with the manufacturer’s name or trade mark and the size
of the drill.

The marking shall be so applied and finished that it does not interfere with
the secure helding of the drill.

Drills made from high speed steel shall be marked with the letters FLS. where
practicable.

TESTING OF 2 FLUTE, TWIST DRILLS

5. a. Test samples. Not more than 2 per cent of the twist drills or, in the case
of deliveries of less than 100, not more than 2 drills, shall be taken at random
for testing,

b. Test billet, The steel billet used for test purposes shall have the following
analysis and properties:

Carbon between 0-60 and (65 per cent,
Silicon between 0-15 and 0-30 per cent.
Manganese between 0-60 and 0-70 per cent.
Sulphur not more than 0-05 per cent.
Phosphorus  not more than 0-05 per cent,
Nickel

Chromium [ together, not more than 0-3 per cent.

The steel test billets shall have a hardness number between 200 and 215 HEt
and a McQuaid-Ehn grain size between Number 3 and Number 3.

The thickness of the steel billets shall be such that the twist drill points do
not break through when the billets are drilled to the depths specified in Table 1,
Depths of Penetration.

¢. Test procedure. (1) Drills 14 in. diameter and over selected for testing shall
be subjected to test by drilling a series of holes as continuously as possible in
the test billet.

*This shall not be obligatory on diameters below 14 in. (6:35 mm) but in no case shall the
diameter measured across the outer corners be less than that of any part of the fluted
portion.’

$Brinell Hardness Number.
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‘When tests are required on drills below 14 in. diameter, the tests to be applied
all be the subject of agreement between manufacturer and purchaser,

(i) The drills shall be flooded with lubricant throughout the test.

(i) The drills shall be started by hund and the power feed shall be thrown

into mesh immediately the outer comers of the drill reach the surface of the
st billet.

i) The pmmatiﬂn pet mirluru and the nun:ll:n:r nnd depth of the holes tu

driliz not included in the table shall be obained from th.e curve given
using the decimal equivalent in inches of the drill diameter. The
on; number of holes and depth for intermediate sizes shall be as for
pext size larger. The revolutions per minute and the feed per revolution
e left 1o the discretion of the manufacturer,

raf speests. The following 1 guros are given splely an suggestions, and are to be

i mngnih A—40 feet/min
. upeed steel drills. 7080 feet/min
} The drills shall withstand the specified tests without seizing, choking or
The points and lips of the drills shall be fit for further service on
on of the tests.
‘Should any of the drills first selegted not fulfil the test requirements, two
- drills from the same batch shall be selected and, if either of these drills
the bateh represented shall be deemed not fo comply with the requirements:
randard and shall be linble to rejection:
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TABLE 1. TABLE OF PENETRATIONS

1 2z |3 4 | s | s |7 8 9 | 10
Decimal | Metric Penetration per minute-* Number Depth
Size | equiva- | equiva- - 0{ h?)'les holig tool{e
lentf,—} lents Carbon High speed dl?i‘ll:d drilled*
in. in. | mm in. | mm in, mm in. I mm
g | 01250 32 310 | 787 850 2159 24 e | 11
B4 | 0-156 2 4-0 3-20 | 8l:3 880 2235 24 184, 15
g | 0°187 5 4-3 329 | 836 910 2311 24 194, 15
e | 0-2188 56 327 831 930 2362 20 34 19
i | 02500 64 320 | 813 950 241-3 20 34 i9
9%, | 0:2812 7-1 305 775 940 2388 20 29445 23
5 | 03125 79 2:88 732 930 2362 20 294, 23
114, 0-343 8 87 2-74 696 920 | 2337 18 14 | 27
35 | 03750 95 2-60 66:0 | 910 2311 18 14e 27
13£,( 0-406 2 L 103 245 622 | 895 227.3| 18 1%, 33
e | 04375 111 230 584 | 880 2235 18 1%a 31
184,| 0-468 8 11-9 215 546 865 2197 18 134 35
5 | 05000 127 , 202 513 &850 2159 18 134 35
Y | 0562 5 14-3 | 184 467 820 2083 15 11144 43
% ‘ 06250 159 1.70 | 432 | 790 2007 15 11144 43
114, 06875 17-5 1-60 | 406 760  193-0 15 2 51
34 07500 19-1 1-50 | 381 730 1854 15 2 51
134¢ 08125 20-6 144 | 366 700 1778 14 284 59
% | 08750 223 140 | 356 680 172-7 14 284, 59
1844 0937 5 23-8 135 | 343 | 650 165-1 14 254 67
1 1-000 0 254 1-30 | 330 625 1588 14 254 67
134 | 11250 286 120 305 580 147-3 9 3 76
11 | 1-2500 31-8 110 279 | 530 1346 9 3 6
135 | 1-3750 349 1-00 254 4-85 1232 9 3 76
135 | 1-500 0 381 090 229 | 445 1130 9 3 76
15 | 16250 41-3 082 208! 405 1029 8 3 76
134 | 17500 44-5 080 203 | 370 940 8 3 76
1% | 18750 476 | 075 191 | 340 84| 8 |3 76
2 2-000 0 5008 | 070 | 178 | 310 I 787 8 3 76
214 | 21250 54-0 — — 290 | 737 6 3 76
1
215 | 22500 57-2 — — 2-70 | 686 6 |3 76
234 | 23750 603 — — 250 635 6 3 76
21z | 25000 635 — - 2:35 | 587 6 3 76
254 | 26250 66-7 — - 2:20 5359 4 3 76
235 | 27500 69-9 — — 2:10 | 533 4 |3 76
27 | 28750 73-0 —_ — 2-00 | 508 4 3 76
3 3-000 0 76+2 — 2:00 508 4 3 76
*From point of drill to surface of billet.
See next page for Note to Table.
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Diameter of drill - inches
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