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Range Example 
A. Diameter at Point 8OO O Oo 
B Angle of Cutti Lips to Axis O to OO C Height of s:ng p 20% to 39 
D Width of Brad 15% to 25% 20% 
E Height of Spurs above cutting edges 3% to 8% 5% 
F Angle of Spurs 89. to Oo 8E 
G Distance between bases of spurs 5% approx. 5% 
H Distance from spur to cutting edge 5% to i: lö% 
J. Width of r front to back 35% to % 45% 
K Angle of lip clearance O to 5O OO 
L. Distance in height between brad and spurs O% to 2 15% 
M Length uncleared section on heel back of point lgé to 3. 50% 
N Web Thickness at Point 8% to 2 
O Rake Angle of Cutting Lip at Outside Corner lOO to 25o 15o 
P Width of Land 4. to 5 l 
Width of Margin at Front to 

R. Width of Margin at Back 4% to 82 
S Helix Angle 22 to 35o 28O 
Back Taper per Inch. OOl" to . O05" .OO25" 
Web Increase per Inch O to O2" OO6' 
Surface Finish Electropolished 

Notes : 
The short dimension of the base of the 
braid is the wet thickness. INVENTOR. 

JOSAPA/ / AMMOM5 
All 36 dimensions are in terms of 
A-diameter at the point. BY 

a T/or WafXs. 
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1. 

In machine bits for use in wood, some of the re 
Sults it is desirable to obtain are as follows: low 
feed pressure, low torque, minimum binding of the 
bit in the hole, good chip clearance, minimum 
heating of the point, the production of Smooth 
holes, easy and smooth breakthrough at the bot 
ton of the hole, moderate Self-feeding of the bit 
without excessive hogging in of the bit, depend 
able centering of the hole, and others. 

It is a principal object of my invention to pro 
wide an improved machine bit for drilling Wood 
by which the above desirable results may be 
achieved to a degree not possible with bits here 
tofore available. 
To the accomplishment of the foregoing and 

related ends, said invention then comprises the 
features hereinafter fully described and particu 
larly pointed out in the claims, the following 
description and the annexed drawings setting 
forth in detail certain illustrative embodiments 
of the invention, these being indicative, however, 
of but a few of the various ways in which the 
principle of the invention may be employed. 

in Said annexed drawings: 
Fig. 1 is a side elevational view of one form of 

bit constructed in accordance with the principles 
of my invention; 

Fig. 2 is an end View of the operating end of 
the bit; 

Fig. 3 is a fragmentary side elevational view of 
the bit shown in Fig. 1, drawn to an enlarged 
Scale; 

Fig. 4 is a view similar to Fig. 3 but taken at 
right angles to the plane on which Fig. 3 is taken; 
and 

Figs. 5 to 8 inclusive are like Figs, to 4 re 
Spectively excepting that in Figs. 5 to 8 dinnen 
sional reference letters are used by which, in the 
table at the botton of the sheet of the drawings 
containing Such figures, the corresponding di 
mensions for a drill constructed in accordance 
with my invention are given. 

Referring now more specifically to the drawings 
and more especially to Figs. 1 to 3, the drill here 
illustrated as an example of one embodiment of 
my invention comprises a Straight shank tool in 
which the shank is indicated at , the body of 
the tool being generally indicated at 2 and the 
point Or end of the tool being generally indicated 
at 3. The novel features of my improved tools 
reside in the body and the point. Any type of 
shank may be used to adapt the tool for use with 
any particular type of machine, the straight 
shank shown has been illustrated merely for 
convenience, 
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The component parts of the body and point 

comprise the flutes 5 and lands 6 on the body 2 
and the cutting edges , Spurs 8 and brad 9 on 
the point. The term "point' as used throughout 
the specification and claims is intended to desig 
nate the operating end of the bit which as indi 
cated above includes the cutting edges, the Spurs 
and the brad. Webster's Unabridged Dictionary 
indicates that the term “point' means the Oper 
ating end of a bit or drill wherein it says-"some 
twist drills are provided with oil grooves, tubes 
or holes in the body for carrying the lubricant to 
the drill point when cutting.' For facility of de 
cription and understanding these component 

parts will now be referred to in the order just 
enumerated. -. 

The flutes 
The body of a bit constructed in accordance 

with my invention has tWO helical flutes 5, the 
helix angle of which should be from about 22' 
to about 35, best results being secured. With a 
helix angle of about 28. 
The depth of the flutes should be such as to 

leave a Web thickness of the body Which is from 
8% to 16% of the diameter at the point, which 
thickness is preferably on the Order of about 12%. 
The Web thickness Will preferably increase as the 
web approaches the Shank end of the flutes, such 
increase amounting to as much as .012 inch per 
inch of length of the body, the amount of Such 
increase being preferably on the order of about 
.006 inch per inch of the length of the body. 
The shape of the flutes should be such that . 

When the cutting lips are formed on the ends 
of the lands 6 at the point, such cutting lips shall 
have a rake angle O as shown in Fig. 6 of from 
about 10 to about 25°, preferably about 18. 

In Order to facilitate clearance of the escaping 
chips and generally to reduce friction, the flutes 
should be highly polished as for example by an 
electrolytic process. The utilization of electro 
polished flute surfaces not only provides a low 
coefficient of friction, but also facilitates easy re 
moval of the chips from deep holes. The rela 
tively large flute area, the specified helix angle 
of the flutes and the provision of electro-polished 
Surfaces. On the flutes are the factors which are 
responsible for the good chip clearance observed 
in the operation of tools constructed in accord 
ance With my invention. 

The lands 

The lands 6 which in addition to providing the 
base upon which the point is formed, determine 
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also the outside dimensions of the tool. The 
width of the lands measured along the line indi 
cated by dimension P in Fig. 5 should be from 
40% to 50% of the diameter of the bit at its point, 
preferably about 45%. The width of the lands 
determines the dimensions of the flutes at the 
circumference of the body of the tool and the re 
quired rake angle of the cutting lips controls the 
shape of the flutes so that these two factors de 
termine the configuration of the surface of the 
flutes. 
The lands should be so formed that the outside 

diameter of the body of the tool should have a 
back taper on the order of .001 inch to. .005 inch. 
per inch of length, preferably about .0025 inch 
per inch of length, with the Smaller end at the 
shank. 
Throughout the major portion of their length 

extending from the shank end thereof toward the 
tip, the lands are provided with clearance areas, 
the width of which is such as to leave an un 
cleared margin which is not more than 25% of 
the width of the land or, stated in another Way, 
the width of the margin left by these clearance 
areas should be from about 4% to about 8% of 
the diameter of the bit at its point and Such 
width should preferably be about 6% of such 
diameter. 
The lands should be left uncleared as at 4 in 

Fig. 3 for a length extending rearwardly from the 
point of the bit equal to about 50% of the diame 
ter of the bit at its point, such distance being 
measured along the heel edge of the land. As in 
dicated in the table on sheet 2 of the drawings, 
the length of the uncleared section of the lands 
measured along the heel of the land back of the 
point may range from about 10% to about 90% 
of the diameter of the bit at its point. The rela 
tively narrow width of the lands coupled with 
the relatively thin web of the tools provides Such 
ample flute area, as to make possible easy clear 
ing of the chips. 
The substantial back taper of the body of the 

tool helps to prevent binding of the tool in deep 
holes. The cleared lands on the rearward part 
of the body also assist in reducing the friction 
between the tool and the walls of the hole. The 
uncleared portion of the lands adjacent the point 
of the tool, as hereinafter more fully explained, 
provides a peripheral area, on the lands of full 
diameter upon which may be formed the Spurs 
in their proper location and on which such spurs 
may be maintained through many resharpenings 
of the tool. 

The cutting edges 
As previously indicated in connection. With the 

description of the flutes, the cutting edges are 
formed on the ends of the lands by surfaces 
which intersect the flute surfaces. These cut 
ting edges, which may be accurately referred to 
as cutting lips, have a concave curvature coin 
monly called a hook which gives the outside 
corner a sharp point with a definite rake angle 
that facilitates severing the chip. This rake ania 
gle as shown by O in Fig. 6 at the outside corner 
should be on the order of about 10 to about 25, 
15 being preferred. 
As one of the factors contributing to low feed 

pressure, the cutting edges or lips are provided 
With a clearance measured as indicated at K in 
Fig. 8 which should be from about 5 to about 15, 
preferably 10. 

The Spairs 

In tools constructed in accordance with my in 
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4. 
vention there are two critical factors concern 
ing the Spurs. First, they are located a definite 
distance behind the outside corner of the adja 
cent cutting lip. This distance indicated by the 
dimension H on Fig. 8 should be from 5% to 15% 
of the diameter of the bit at its point, preferably 
about 10%. The second critical factor concern 
ing the Spurs is the distance by which they ex 
tend forwardly of the cutting edges. This dis 
tance is designated by the dimension E on Fig. 7 
and should be from 3% to 8%, preferably 5% 
of the diameter of the bit at its point. 
The Spurs should have a Width from front to 

back as designated by the dimension J on Fig. 8 
equal to 35% to 55%, preferably 45% of the 
diameter of the bit at its point. The angle of 
the Surface of the spurs, designated by the di 
mension F on Fig. 7 should be from 30° to 40°, 
preferably 35°. The distance between the bases 
of the Spurs, designated by the dimension G on 
Fig. 6 and which is determined of course by a 
combination of their height E and their angle 
F as shown on Fig. 7 will be approximately 85% 
of the diameter of the bit at its point. 
Termination of the clearance areas on the lands 

short of the point by a distance M as previ 
ously described makes possible many resharpen 
ings of the bit while, at the same time, main 
taining the Spurs as above defined. While the 
termination of the clearance areas on the lands 
at the forward portion of the tool has been shown 
in the drawings to be on a line which is parallel 
to the axis of the tool and while that arrange 
ment is preferred for best results, nevertheless 
Such line denoting the intersection between the 
cleared and uncleared portions of the land may 
extend at an angle to the longitudinal axis of 
the tool. 

The brad. 

The brad is roughly in the form of a sharp 
edged pyramid, the base of which is a parallelo 
gram which is not a rectangle. It is an important 
point that the apex of the pyramid lies on the 
longitudinal axis of the tool. This arrangement 
provides a construction in which two opposite 
edges of the pyramid are higher than the other 
two edges so that they form cutting edges with 
clearance behind them. 

It will be noted that the width of the brad 
at the base of the pyramid should be from 15% to 
25%, preferably 20% of the diameter of the bit 
at its point. The thickness of the brad at the 
base of the pyramid is, of course, the thick 
ness of the Web at the point. The height of the 
brad above the cutting edges on the point as 
designated by the dimension C on Fig. 7 should be 
from 20% to 40%, preferably 25% of the diame 
ter of the bit at its point. A further dimen 
Sional factor which is of importance is dimen 
Sion T as shown on Fig. 7 which is the amount 
by which the brad extends forwardly beyond the 
Spurs. This distance should be at least 10% of 
the diameter of the bit at its point. For most 
Ses of the bit the brad should extend beyond 

the Spurs about 15% of the diameter of the bit 
with 25% the usual maximum. However, for Some 
Special uses even longer brads may be desirable. 
The foregoing is believed fully descriptive of 

the physical structure of the tool. The tool nay 
be formed of any suitable metal from which a 
chine Wood bits are commonly formed. Carbon 
Steels having a carbon content from about 0.60% 
to about 1.20% Will be found eminently suited for 
this purpose. Alloy steels characterized by the 
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presence therein of useful amounts of alloying 
elements. Such as chromium, manganese, tung 
Sten, molybdenum, and vanadium may also be 
used to advantage. - 

In the formation of a tool. Of this kind, manu 
facturing procedures may be employed which are 
conventional in the production of tools of this 
kind. 
The construction above defined achieves the 

objectives previously outlined. The following 
factors are in part responsible for these desirable 
results: - - - - 

The low torque is obtained by the small amount 
of wood displaced by the specified spur construc 
tion and by the easy severing of the chip by the 
drawing cut of the hooked cutting lip. 
Minimum heating of the point is accomplish 

by the specified dimensions and location of the 
Spurs which displace a minimum amount of WOOd 
and by the efficient hooked cutting lip which 
Severs the chip by a drawing cut, 
Snooth holes are produced by the Specified 

construction of the spurs which only score the 
wood slightly without themselves. Severing a chip. 
The walls of the hole are thus formed by a Smooth 
scoring, not a chip severing cutting action. The 
cutting lips which sever the chips are always 
lower than the Spurs. They do not need to touch 
the walls of the hole. In other Words, the diam 
eter of the bit from corner to corner of the cut 
ting lips may be slightly less than the diameter 
across the crest of the Spurs. 

Easy and smooth breakthrough at the bottom 
of a hole is accomplished by the specified rela 
tionships of the height of the brad, the Spurs and 
the cutting lips. The braid breaks through first, 
the spurs next and the cutting lips last. The 
Small difference in height between the Crest of 
the spurs and the cutting lips results in only a 
small button to be pushed out at the botton 
which is easily broken up when drilling through 
stacks of thin material. 
Moderate self-feeding is Secured by the Speci 

fied helix angle, the hooked lip and the Specified 
angle of lip clearance. x 
The advantages of partial self-feeding to the 

operator are that the rate of penetration is under 
his control. By using light pressure he can drill 
slowly to secure a smoother hole, to ease the 
breakthrough, or to drill out a knot. By using 
heavy pressure he can secure a hole in a mini 
mum of time. Such control is not possible with 
auger bits where the rate of feed is fixed by the 
lead of the ScreW. a . . . . . . . . . . 
Dependable centering of the hole is obtained 

by the construction of the brad which has cut 
ting edges on two sides of the pyramid. It thus 
cuts its way into the wood and has a reduced 
tendency to follow the grain. 
Other modes of applying the principle of the 

invention may be employed, change being made 
as regards the details described, provided the fea 
tures stated in any of the following claims or the 
equivalent of such be employed. 

I therefore particularly point out and distinctly 
claim as my invention: . . 

1. A wood bit comprising a main body portion 
having alternate helical flutes and lands, the 
outer surface of the latter provided With clear 
ance areas which terminate rearwardly of the 
point by a distance equal to about 10% to about 
90% of the diameter of the point, thus providing 
uncleared land areas at the point of the drill 
which throughout their circumferential extent lie 
on a common circle, 
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2. A WOOd bit comprising a main body portion 

having alternate helical flutes and lands, the 
outer surface of the latter provided with clear 
ance areas having a width such that the remain 
ing margin on the cleared land has a Width, not 
more than 25% of the width of the land, which 
clearance areas terminate rearwardly of the point 
by a distance equal to about 10% to about 90% 
Of the diameter of the point, thus, providing un 
cleared land areas at the point of the drill, which 
throughout their circumferential extent lie. On a 
Connon circle. . . , ' ... ', ...' ... ' ' .. 

3. A wood bit comprising a main body portion 
having alternate helical flutes and lands, the 
outer surface of the latter provided with clear 
ance areas which terminate rearwardly of the 
point by a distance equal to about 10% to about 
90% of the diameter of the point, thus providing 
uncleared land areas at the point of the drill 
which throughout their circumferential extent lie 
on a common circle; cutting edges on the ends of 
Said lands; and the ends of Said lands provided 
with axially and circumferentially extending 
SU.S. . . . " . . . . . . 

4. A WOOd bit comprising a main body portion 
having alternate helical flutes, and lands, the 
outer surface of the latter provided with clear 
ance areas which terminate rearwardly of the 
point by a distance equal to about 10% to about 
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90% of the diameter of the point, thus providing 
uncleared land areas at the point of the drill 
which throughout their circumferential extent lie 
on a common circle; cutting edges formed on the 
ends of said lands; and the ends of said lands 
provided with axially and circumferentially ex 
tending spurs, in a trailing, position with respect 
to said cutting edges, and extending axially be 
yond the cutting edges by a distance equal to 
about 3% to about 8% of the diameter of the bit 
at its point. 

5. A wood bit comprising a main body portion 
having alternate helical flutes and lands, the 
outer surface of the latter provided with clear 
ance areas which terminate rearwardly of the 
point by a distance equal to about 10% to about 
90% of the diameter of the point, thus providing 
uncleared land areas at the point of the drill 
which throughout their circumferential extent 
lie on a common circle; cutting edges, extending 
substantially at right angles to the longitudinal 
axis of the bit, having a positive rake angle of 
from about 10° to about 25° at their outer ends 
on the circumference of the tool, formed on the 
ends of said lands, clearance for said cutting 
edges provided by the forward end Surfaces of 
the lands on which said cutting edges are formed 
being inclined by an angle of about 5° to about 
15 to a plane which includes said cutting edges 
and is normal to the longitudinal axis of the bit; 
and the ends of said lands provided with axially 
and circumferentially extending Spurs, in a 
trailing position with respect to said cutting 
edges, and extending axially beyond the cutting 
edges by a distance equal to about 3% to about 
8% of the diameter of the bit at its point. 

6. A WOOd bit comprising a main body portion 
having alternate helical flutes and lands, the 
outer Surface of the latter provided with clear 
ance areas which terminate rearwardly of the 
point by a distance equal to about 10% to about 
90% of the diameter of the point, thus providing 
uncleared land areas at the point of the drill 
which throughout their circumferential extent lie 
On , a common circle; cutting edges, extending 
Substantially at right angles to the longitudinal 
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axis of the bit, a brad comprising an extension of 
the web of the bit, between the inner ends of 
Said cutting edges, and extending, substantially 
in the form of a sharp edged pyramid the base of 
which is a parallelogram and the apex of which 
lies, on the longitudinal axis of the bit, forward 
ly of said cutting edges for a distance equal to 
about 20% to 40% of the diameter of the bit at 
its point, and having a width equal to about 15% 
to about 25% of the diameter of the bit at its 
point; and the ends of said lands provided with 
axially and circumferentially extending spurs, in 
a trailing position with respect to said cutting 
edges. ' ' 

7. A wood.bit comprising a main body portion 
having alternate helical flutes. and lands, the 
outer surface of the latter provided with clear 
ance areas having a width such that the remain 
ing margin on the cleared land has a width not 
more... than 25% of the width of the land, which 
clearance areaS terminate rearwardly of the point 
on a line which is substantially parallel with the 
axis of the bit and the forward end of which is 
Spaced from the forward end of the land on which 
it occurs by a distance equal to about 10% to 
about 90% of the diameter of the point, thus pro 
viding uncleared land areas at the point of the 
drill which throughout their circumferential ex 
tent lie on a common circle; cutting edges, ex 
tending substantially at right angles to the longi 
tudinal axis of the bit, having a positive rake 
angle of from about 10° to about 25° at their outer 
ends, formed on the ends of said lands, clearance 
for said cutting edges provided by the forward 
end surfaces of the lands on which said cutting 
edges are formed being inclined by an angle of 
about 5° to about 15° to a plane which includes 
said cutting edges and is normal to the longitu 
dinal axis of the bit; a brad comprising an ex 
tension of the web of the bit, between the inner 
ends of said cutting edges, and extending, sub 
stantially in the form of a sharp edged pyramid 
the base of which is a parallelogram and the 
apex of which lies on the longitudinal axis of the 
bit, forwardly of said cutting edges for a distance 
equal to about 15% to about 25% of the diameter 
of the bit at its point; and the ends of said lands provided with axially and circumferentially ex 
tending spurs, in a trailing position with respect 
to said cutting edges, and extending axially be 
yond said cutting edges by a distance equal to 
about 3% ta about 8% of the diameter of the bit 
at its point. - 
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8. A wood bit comprising a main body portion 

having alternate helical. flutes; and lands, the 
outer surface of the latter provided. With clear 
ance areas which terminate rearwardly of the 
point by a distance equal to about 10% to about 
90% of the diameter of the point, thus providing 
uncleared land areas at the point of the bit 
which throughout their circumferential extent 
in. any plane normal to the axis of the bit lie on 
a common circle and which taper to progressively 
larger circles toward the point of the bit; cutting 
edges formed on the ends of Said lands; and the 
ends of saidlands provided with axially and cir 
cumferentially extending. Spurs, in a trailing posi 
tion with respect to said cutting edges, extend 
ing axially beyond said cutting edges by a dis 
tance equal to about 3% to about 8% of the 
diameter of the bit at its point, and the diameter 
across the Crest. Of the Spurs being greater than 
the diametrical distance between the outer ends 
of Said cutting edges. 

9. A wood bit comprising a main body portion 
having thereon alternately a helical flute and a 
land, the latter adjacent the point of the bit-be 
ing uncleared, a cutting edge formed on the for 
ward end of the land. extending substantially at 
right angles to the longitudinal axis of the bit, 
having a positive rake angle of from about 10 
to about 25° at its outer end on the circumference 
of the bit, clearance for Said cutting edge pro 
Vided by the forward. end. Surface of the land on 
which said cutting edge is formed being inclined 
by an angle of about 5° to about 15° to a plane 
Which includes Said cutting edge and is normal 
to the longitudinal axis; of the bit and the end 
of Said land provided with an axially and cir 
cumferentially extending. Spur in a trailing posi 
tion with respect to Said cutting edge, and ex 
tending axially beyond the cutting edge a dis 
tance equal to 3% to about 8% of the diameter of 
the bit at its point. - 

JOSEPH. W. EMMONS. 
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