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To all thom it may concern: 
Be it known that I, FRED W. THURSTON, 

a citizen of the United States, residing at 
San Francisco, in the county of San Fran 

5 cisco and State of California, have invented 
certain new and useful Improvements in 
Drills, of which the following is a full, 
clear, and exact description, such as will 
enable others skilled in the art to which it 

lo appertains to make and use the same. 
This invention relates to drills which are 

adapted for drilling rock and the like; and 
more particularly to drills designed to be 
percussively driven, and adapted for deep 

is drilling operations. . 
This invention has for its general object 

an improved construction and arrangement 
of parts which is particularly durable and 
efficient, and is readily adapted to manu 

20 facturing and boring operations. 
A more specific object is to provide an im proved drill having parts individually: 

adapted to resisting the strains incident to 
their rôle in the drilling operation. 
Another object is to provide a drill com 

prising separable parts, each designed and 
selected to have properties intrinsically 
"adapted to its particular duty in the drilling 
operation. 

80 Another object is to provide a drilling 
construction which is adapted to admit of 
the use of a variety of alloy steels, each se 
lected with especial reference to its particu 
lar function or location in the construction 
as a whole. 

Another object is to provide a drill con 
struction which has separate sections fitted 
together each formed of a different alloy 
steel tempered and treated to impart to it 

10 properties specifically adapted to its par 
ticular service in the drilling operation. 
Another object is to provide a construc 

tion for drills, composed of separable parts 
which are rigidly articulated possess rug 
gedness and wear-resisting qualities, and are 

25 

5 

designed to be readily assembled and dis 
assembled; special provision being made 
against the binding or locking together of 
the parts. 

30 Still another object is to provide a drill 
having a detachable bit or head with an 
intermediate shock-absorbing part which is 

pted rigidly to support the detachable 
it. 

5° Other objects of this invention will in 

part be hereinafter specifically pointed out 
and in part obvious from the arrangements 
and constructions here set forth. 
The invention accordingly consists in the 

features of construction, combinations of 60 
elements and arrangement of parts which 
will be exemplified in the construction here 
inafter set forth, and the scope of their 
application will appear in the appended 
claims. 
For a more complete understanding o 

the nature and advantages of this invention 
reference should be had to the following 
detailed description, which describes the 
best illustrative embodiments of this inven- 70 
tion at present known to me, taken in con 
nection with the accompanying drawing in 
which: 

Fig. 1 shows, in perspective, an assembled 
drill embodying this invention; 5 
Fig.2 shows, in longitudinal section, the 

parts in disassembled relation of the drill 
shown in Fig. 1. 

Fig. 3 is a longitudinal section illustrat 
ing a modified form of the invention; 

Figs. 4 and 5 are longitudinal sections of 
further modifications; 

Figs. 6 and 7 show in perspective other 
forms of bits adapted for use in theim 
Eyed drill construction of this invention: S5, 

Fig. 8 shows a detail of the thread for 
mations which are practically adapted to 
prevent locking or binding of the parts to 
gether. 9) 

Referring now to the drawing, and par 
ticularly to Figs. 1 and 2, 10 denotes the 
bit or drill head which is separable from but 
rigidly supported by the drill-rod 11. The 
drill-rod, as illustrated in Figures 1 and 2, 95 
is not directly connected with the bit 10, but 
has an intermediate part or member 12, 
which in the instance shown is separable 
from the drill-rod proper. 

In order that the bit 10 may be rigidly 100 
supported by the drill-rod, the intermediate 
member 12 is designed for threaded engage 
ment with both the bit 10 and the drill-rod 11. This is conveniently accomplished by 
an interior thread, as shown at 13, which is 105 
cut continuously in the same direction 
through the member 12, and engages with 
threaded pilots or shanks 14 and 15 respec 
tively provided on the bit 10 and the drill 
rod 11. The direction of the thread is such 220 

65 
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threaded clear up 

10 

30 

35 

that, when the drill is being rotated during 
the drilling operation, the drill and inter 
mediate part tend more tightly to screw to 
gether. In order that the shanks on which 
the thread 14 and 15 are made shall be par 
ticularly resistant to fracture they are not 

to the shoulders at 16 on 
the bit, and that at 17 on the drill-rod The 
shoulder 17 on the drill-rod 11 is preferably 
slightly upset, as indicated at 17, in order 
that the shoulder may be of the same di 
ameter as that of the intermediate member 
12 where these parts abut. 
In order that the threaded engagement of 

the parts shall not readily bind or lock to 
gether, the engaging surface of the threads 
is diminished below that normally obtain 
ing for that of the given pitch by giving 
the threads a truncated formation such 

) form of thread being sometimes referred to 
as the “Franklin Institute' type, and is 
shown in enlarged section in Figure 8. 
Here the apexes of the threads are cut away 
as indicated at 18, the gutters between the 
threads being correspondingly filled-in, as . 
indicated at 19. As a consequence the 
strength to be had from the thread of given 
pitch is preserved, but the amount of en 
aging surface is diminished so that even 

though the parts should be tightly engaged 
after a drilling operation, si only a rela 
tively small effort is required to unscrew 
them. It will be understood however that 
other forms of threads adapted to discharge 
this function of being readily unscrewed 
may be used instead of the truncated form 

50 

here disclosed. . . 
Shanks 14 and 15 have little fillets, as 

shown at 20 and 21 where they meet the 
shoulders 16 and 17 which strengthen them 
and prevent them from being readily frac 

5 5 

60 

tured at this point. The ends of the mem 
ber 12 are reamed out as shown at 22 and 
23 to provide a smooth, cylindrical surface. 
fitting over the unthreaded portions of the 
shank 14 and 15, the inturned edges being 
rounded off, as shown at 24, sufficiently to 
fit into the curved fillets at 20 and 21. A 
central passage, as indicated at 25, extends 
longitudinally through the drill-rod and a 
similar passage is provided, as indicated at 
26 in the bit i0. When the bit and drill-rod 
are in assembled relation, there is provided 
a continuous passage through which a fluid 
medium, such as water or compressed air, 
may be fed during the drilling operation to 
cool the bit and assist in the removal of 
chips and other particles of rock and the 
like, resulting from the drilling operation. 
The bit 10 may have any desired form, 

a cruciform bit being shown in Figs. 1 and 
2. As such the bit has four cutting edges 
30 which meet at right angles at the center 
of the face of the bit. These edges are 
formed by eight converging plane surfaces 
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on the bit which meet forming dihedral 
angles. In the bit illustrated, the dimen 
sion from tip 31 to tip 31 along the cutting 
edges has the greatest transverse magnitude 
from which the stock of the bit gradually 
tapers backward until reduced to that of the 
base at the shoulder 16, as indicated at 32. 
which has the same diameter as that of the 
intermediate member 12, thereby providing 
sufficient clearance for the advance of the 
bit into the rock as the drilling operation 
progresses. Four flutes 33 are provided 
longitudinally of the bit disposed midway 
between the tips 31 and 31. 
Another form of bit having but one cutting 

edge is shown in Fig. 6. This bit is fre 
quently referred to as a “Carr’ type of bit. 

() 

5 

SO 

In this bit the dimension from tip. 41 to tip 
41' is the maximum transverse dimension 
from which the stock of the bit tapers down 
to the stock of the shoulder provided with 
shank 42 in order to provide clearance for 
the advance of the bit. The sides of the ta 
pering stock of the bit, in a direction, at 
right angles to the direction of the cutting 
edge, is cut away, to provide clearance sur 
faces 43 past which the products of the 
boring operation may be easily washed by 
the stream of fluid entering by way of the 
central passage. This form also has a 
threaded shank 44 adapted to screw into 
the threaded portion of an intermediate 
member. 
In Figure 7 is still another modified form 

of bit which has six cutting edges and is 
often referred to as a “rose’ type of bit. 
This bit also tapers back from the tip of 
the cutting edges 51 and 51 to the main 
shank 52 to provide proper clearance and 
also has fluted portions 53 disposed between 
the cutting tips, and has a threaded shank 
54 for securing it into the threaded portion 
of the intermediate member which is to sup 
port it. 
By making the drill in parts it is possible 

to take full advantage of the properties of 
the various alloy steels known to the arts 

100 

10 

in devising the drill construction when prac 
ticing this invention. Each part is specifi 
cally adapted to resist the strains attendant 
to its particular position in the drill con 
struction, and incident to its rôle in the 
drilling operation. The bit 10 is particu 
larly designed to have wear-resisting prop 
erties, and is preferably made of a chrome 
vanadium steel, so shaped and tempered as 
to provide a cutting edge of suitable hard 
ness which is adapted for repeated resharp 
enings and regrindings; which operations 
it is generally desirable to do at the placa 
where the drilling is being done. The bit 
as a whole is formed so as to avoid brittle 
ness. The shank 14 at the base of the main 

.5 

body of the bit in particular is made to 
outwear the cutting edge; in general the dif 30 
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Substantial exclusion of all others. 
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ferent parts of the bit have different prop 
erties. 
The drill-rod 11 is made of a material 

which has shock and fatigue resisting prop 
erties and hence may be styled as “anti 
fatigue' part of the drill. This drill-rod 
is preferably made of a vanadium steel 
which is not adapted to take a cutting edge 
but which has long-wearing qualities and 
should outlast, in point of time, the service 
of any other part of the drill. The drill 
rod, as shown in Figs.1 and 2, is made from 
ordinary commercial stock which is de 
signed for tool purpose; such stock in the 
formation of this portion of the drill being 
upset and threaded at the end designed to 
support the bit. This operation can read 
ily be performed by an ordinary blackSmith 
or other mechanic, and can be done at the 
mine or place where the drilling operation 
takes place. As a result the drill-rod, when 
broken, is adapted readily to be repaired for 
further service. 
The intermediate member 12 is fitted on 

the drill-rod 11 and serves as a chuck to sup 
port the bit on the drill-rod, and is especially 
designed to have a shock-absorbing and 
cushioning function during a drilling opera 
tion. It is preferably made of a chrome 
nickel steel, such as is standard for the con 
struction of certain types of toos well 
known in the arts. This steel is treated and 
tempered so that it will be tough and not 
readily crystallized or likely to chip as its 
function is largely to damp out the compres 
sional vibration received from the reactive 
thrust of the driving force reflected from 
the bit. 
The properties pointed out above, which 

it is desirable for the several parts to pos 
sess in accordance with this invention, are not those incidentally possessed by prior 
drils, but are made to be the dominant prop 
erties which characterize these parts to the 

o When 

these parts are made of alloy steels, these 
properties are imparted by the heat treat 
ment to which they are subjected, producing 
thereby the desired temper, though other 
treatments which produce or tend to pro 
duce such properties, it is to be understood, 
are not thereby excluded. The terms 
“formed' and “tempered’ as used in the 
claims are accordingly to be interpreted as 
including such treatments. These proper 
ties, however, cannot properly be defined in 
terms of “degrees of hardness,’ as this is a 
varying standard in the practice of this in 
vention; as for example, the bit 10 is re 
quired to be “wear-resisting' to the rock ma 
terial which is to be drilled. When drill 
ing granite, the cutting edge must be harder 
than when driling slate rock, yet wear-re 
sisting to both. 
The alloy steels here described as suitable 

33 

for the various drill parts in this invention 
are not chosen because of their hardness, 
but because they are susceptible of being 
tempered to a state where the desired prop 
erties are particularly outstanding. These 
alloy steels possess another property which 
obviously must be considered when design 
ing drills to embody this invention, namely 
a sufficiently high elastic imit not to be 
come deformed in the service to which they 
are put. 
The intermediate member when in place 

fits snugly against the shoulders 16 and 17 
thus receiving and transmitting the com 
pressional vibration from the bit chiefly to 
the surface of the drill-rod, avoiding there 
by transmitting them directly to the threads, 
This intermediate member is generally cylin 
drical in shape, but is preferably provided 
with bowed ridges 66 along geometrical ele 
ments of its cylindrical surface. These 
bowed ridges 66 are thus paralel, and are 
preferably equally spaced about the circum 
ference of the member so as to provide chan 
nels 67 therebetween. This construction en 
ables the ridges to perform a three-fold 
function; one of strengthening the interme 
diate member, another of reaming out the 
hole bored as the drill advances, and a third 
of providing a passage for the chips and 
other material which is to be washed away 
by the fluid entering through the central 
passage of the drill as it advances in the 
boring operation. The toughness of this 
member is preferably of an order such that 
it will outwear the period of service of many 
bits. 

Fig. 3 illustrates a modified form of drill 
in which the intermediate member 72 is 
formed integral with the drill rod 71 and 
receives a bit 70 in its threaded bore 73. 
This intermediate member 72 is formed on 
the upset end of the drill-rod 71 which 
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has the central passage 75 through which 
flows the medium for washing away the 
chips, etc., resulting from the drilling oper 
ation. This intermediate member as before 
preferably has the general cylindrical con 
tour shown in Figs. 1 and 2 and is likewise preferably provided with bowed ribs 76 dis 
posed longitudinally about its cylindrical 
surface in order to strengthen it and enable 
it to ream the hole being drilled. The threads 
on the pilot or shank 74 of the bit 70 pref 
erably have the truncated form indicated in 
Fig. 8, so that the bit can be readily un 
screwed from the drill rod when desired. 
Likewise the parts for a drill of this con 
struction will be made of alloy steels, or 
other materials selected to provide proper 
ties specifically adapted to resist strains in 
cident to their rôle in the drilling operation. 

Fig. 4 shows still another modification 
in which the intermediate part 82 is made 

O 
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integral with the bit 80, and is adapted for 
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screw threaded engagement on the shank 83 
of the drill-rod 81. The drill-rod 81 is pro 
vided with a longitudinal passage 85 
through which fluid is fed to the bit 
through its longitudinal passage 86. Also 
the threads preferably have the truncated 
formation indicated in Figure 8 so that the 
parts may be readily unscrewed, the shank 
83 being provided with a fillet 84 to strength 
en it at its juncture with the body of the 
drill shank proper, the bore of the interme 
diate part having an unthreaded portion to 
fit over the unthreaded portion of the shank 
83 and a rounded off edge 84 adapted to fit 

5 into the fillet at 84. 
The body portion of the bit 80 preferably 

has a cylindrical contour in order to merge 
in the general cylindrical form of the inter 
mediate member 82, which thereby provides 
sufficient stock adapting it to repeated re 
sharpenings and regrindings although the 
transverse dimension from tip 87 to tip 
87 becomes thereby reduced as the original 
stock is ground away from the face of the 
bit. The intermediate member in this form 
is also preferably provided with a bowed 
ridge 88 to strengthen it and enable it to 
perform a reaming function during the 
drilling operation. In this modified form 
of drii, the parts here again will be made 
of materials selected to have properties 
specially adapted to resist the strains inci 
dent to their particular roles in the drilling 
operation. w 

In Figure 5 still another modification is 
illustrated. Here the bit 90, instead of be 
ing provided with a threaded shank adapt 
ed to engage with a threaded bore on the 
intermediate member, has a threaded bore 
93 adapted to engage with a threaded shank 
94 on the intermediate member 92. This 
member has also a threaded shank 95 on its 
other end, which is similarly adapted to en 
gage with a threaded bore formed in the up 
set portion of the drill-rod 91. These bores 
and shanks are formed with truncated 
threads and fillets as previously indicated 
in order that the parts may be readily sepa 
rable after a drilling operation and sustain 
shock during the same. The bit 90 has a 
longitudinal passage 97 which communicates 
with the passage 98 in the drill-rod 91 
through a passage 99 formed in the inter 
mediate member 92. Here the separable 
nature of the parts of the drill affords the 
utilization of materials selected individually 
to withstand the strains incident to their 
rôle in the drilling operation. 

In operation, a drill of this invention is 
particularly adapted to be driven by a mod 
ern percussion type of rotating head or driv 
ing tool and will accommodate the escape of 
the fluid actuating the tool by Way of the 
central passages as 25 and 26 formed therein; 
the fluid being adapted removes the chips. 
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and other particles produced by the drill 
as it advances. The compressional vibra 
tion transmitted from the bit to the rest of 
the drill, as a reaction from the driving 
thrust, is substantially a wavelike disturb 
ance which compounds to some extent with 
the driving impulse, thereby producing re 
gions where the vibrations are particularly 
Severe, thereby fatiguing the parts, and re 
sulting generally in the development of 
fractures in drills prior to this invention. 
The use of an intermediate member con 
structed in accordance with this invention, 
however, sufficiently cushions and absorbs 
the shock of the compressional vibration 
transmitted up through the drill so that the 
regions of fatigue are not sufficiently pro 
nounced to develop fractures or fatigue of 
a character which shortens the life and serv 
ice of the drill. The use of fillets also con 
tribute to this result. In consequence the 
periods of service to which drills employing 
an intermediate or shock-absorbing member, 
in accordance with this invention, are rela 
tively longer, thereby enabling drilling op 
erations to be effected with much greater 
average speed than heretofore. Also the 
special properties of the drill parts permit 
the drill to be driven actually at higher 
rates of speed than previous drills with con 
sequent further economies in the costs of 
drilling operations. After a drilling oper 
ation, the type of thread here used enable 
the parts of the drill to be readily disas 
sembled for purposes of resharpening or 
repair. 
As many changes could be made in the 

above construction and many apparently 
widely different embodiments of this inven 
tion could be made without departing from 
the scope thereof, it is intended that all 
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matter contained in the above description 
or shown in the accompanying drawings 
shall be interpreted as illustrative and not 
in a limiting sense. 

It is also to be understood that the lan 
guage used in the following claims is in 
tended to cover all of the generic and Spe 
cific features of the invention herein de 
scribed, and all statements of the Scope of 
the invention which, as a matter of lan 
guage, might be said to fall therebetween 

aving described my invention, what I 
claim as new and desire to secure by Letters 
Patent is: 

1. A drill adapted to be percussively 
driven into rock and the like, comprising a 
separable bit and drill rod, including an in 
termediate member; said bit being formed 
and tempered to have wear-resisting prop 
erties as its dominant characteristic, said 
drill rod being formed and tempered to have 
anti-fatigue properties as its dominant char 
acteristic, said intermediate member being 
formed and tempered to have shock absorb 

s 
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ing 
istic. 

2. A drill adapted to be percussively 
driven into rock and the like, comprising a 

5 bit formed to have wear-resisting properties 
as its dominant characteristic, a drill rod 
formed to have anti-fatigue properties as 
its dominant characteristic, and an inter 

, mediate member formed to have shock ab 
10 sorbing properties as its dominant charac 

teristic; said bit, rod and intermediate mem 
ber being separable individually from each 
other. 

3. A drill adapted to be percussively. 
15 driven into rock and the like, comprising a 

bit, a drill rod, and a cushioning intermedi 
ate member formed and tempered to have 
shock absorbing properties as its dominant 
characteristic; said bit and rod formed to be 

20 separable from each other. 
4. A drill adapted to be percussively 

driven into rock and the like, including a 
detachable bit and a cylindricai intermediate 
member formed of material having shock 

25 absorbing properties as its dominant char 
acteristic; said intermediate member being 
internally threaded to provide a coupling 
Aby the detachable bit is secured in 

08. 
p 5. A drill adapted to be percussively 
driven into rock and the like, including a 
detachable bit and a cylindrical intermedi 
ate member formed of material having 
shock-absorbing properties as its dominant 

35 characteristic; said intermediate member 
being formed of chrome-nickel steel and threaded internally to provide a coupling 
whereby the detachable bit is secured in 

a place. w 

40- 6. A drill adapted to be percussively 
driven into rock and the like, including a 
detachable bit and a cylindrical intermediate 
member formed of material having shock 
absorbing properties as its dominant char 

45 acteristic; said intermediate member being 

properties as its dominant character 

30 

internally threaded to provide a coupling 
for the detachable bit, and provided ex 
teriorly with a plurality of ribs. 

. A drill adapted to be percussively 
50 driven into rock and the like, comprising a 

drill-rod having anti-fatigue properties 
greater than mild steel, an intermediate 
member having shock-absorbing properties 
greater than wrought iron, and a bit having 

wear-resisting properties greater than tool 
steel. 

8. A drill adapted to be percussively 
driven into rock and the like, comprising a 
drill rod of alloy steel having anti-fatigue 
properties greater than mild steel, an inter 
mediate member of alloy steel different from 
the first alloy steel, having shock-absorbing 
properties greater than wrought iron, and a 
bit of alloy steel different from the other 
alloy steels having wear-resisting properties 
greater than tool steel. . . 

9. A drill adapted to be percussively 
driven into rock and the like, comprising a 
drill rod of vanadium steel having anti 
fatigue properties as its dominant character 
istic, an intermediate member of chrome 
nickel steel having shock-absorbing proper 
ties as its dominant characteristic, and a bit 
of chrome-vanadium steel having wear-re 
sisting properties as its dominant charac 
teristic. 

10. A drill adapted to be percussively 
driven into rock and the like, comprising a 
drill rod of vanadium steel tempered to have 
anti-fatigue properties as its dominant char 
acteristic, an intermediate member having 
shock-absorbing properties as its dominant 
characteristic, and a bit having Wear-resist 
ing properties as its dominant character 
istic. 

11. A drill adapted to be percussively 
driven into rock and the like, comprising a 
drill rod having anti-fatigue properties as 
its dominant characteristic, an intermediate 
member having shock-absorbing properties 
as its dominant characteristic, and a bit of 
chrome-vanadium steel tempered to have 
wear-resisting properties as its dominant 
characteristic. 

12. A drill adapted to be percussively 
diven into rock and the like, comprising 
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separable drilling members having threaded 
ends and a tubular intermediate portion in 
ternally threaded and adapted to engage 
with said ends, said tubular intermediate portion having shock-absorbing properties 
as its dominant characteristic. f 

In testimony whereof affix my signature, 
in the presence of two witnesses. 

FRED W. THURSTON. 
Witnesses: 

M.A. CASHIN, 
WA. W. FRASSR, 


