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1 
'This invention relates to rock drills and proWides " 

a.h imprOwed design of Screw thread for Securitag 
detachable rock bits to drill rodS. The invention 
further prowides an improved drilling procedure, 
in rock-drilling operations involving the use of 
detachable ScreW-threaded bitS, characterized in 
that each bit, as it becomes dulled from uSe, 
is replaced with only a new prewiously unused bit. 

Detachable bits for rock drills first gained com 
mercial acceptance about tWenty years ago. Prior 
to that time commercial rock-drilling OperationS 
were performed with a drill rod hawing the bit 
formed integrally at one end. By far the greater 
Weight of Steel in Such drills · was employed in 
making the long drill rod, and only a, Small por 
tion Was required to make the integral bit at the 
end of the rod. Since it was uneconomical to dis 
card the entire drill rod when the bit became 
dulled, it was the practice to recondition worn 
drills by Sharpening the bit as many times aS pOS 
sible before discarding the drill. 

It was long recognized that if a satisfactory 
detachable bit could be produced, the drill rod 
could be SaWed and only the bit discarded When 
the latter Wore out. After a considerable period 
of dewelopment, reaSOnably Satisfactory detach 
able bitS were finally produced. Warious meanS 
for Securing Such bitS to the drill rod were dewised, 
but the Screw-thread mode of attachment has 
proWed most satisfactory. . * 
In developing the detachable bit, the idea, of 

reconditioning the bit. Several times before dis 
carding it was carried over from the practice that 
prewailed prewiously. When integral drill rods and 
bitS were commonly uSed. It Was reasoned that if 
it Were economical to recondition integral bits 
Several times before discarding them, it would 
alSo be economical to recondition detachable" bits 
Several times before discarding them. 
AS a reSult of long experience with · detachable 

bits uSed under a wide wariety of conditionS it has 
become apparent to me that, whatewer economies 
are achiewed by reconditioning · detachable bits, 
are offset, by the disadwantages inherent in this 
practice. These disadwantages may be Summar 
ized as follows: 

(1) Hºwen the best presently available detach 
able bits are likely to jam on the drill rod, par 
ticularly after they ha,we been reconditioned and 
reuSed Several times. The customary practice in 
using detachable bits has involved replacing the 
bit on the drill rod fairly frequently at the scene 
of drilling operations, as at the working face of a 
mine. . Conditions there are far from ideal for 
remowing the bit if it has become jammed yery. 
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? 2 · · · · 
tightly. On the drill rod. The remoWal of janmed 
bitS under Such conditions conSumes the time ? of 
the drilling crew, resulting in loss of production, 
and creates an attitude of exasperation on the 
part of the drilling crew Which impairs their 
productiWe effort. ' ' ' ',' : ` ' • .. •• 

(2) After a bit has once been used, itS threads 
are newer in aS good cOradition as. When the bit, Was 
neW. ' 'The repeated hanner blows to which the 
bit; iS Subjected in use tend to deform the relatively 
thim bit skirt, and the threads formed thereon. 
If the bit threads are deformed? When the bit, is 
attached to the drill rod, some corresponding de 
formation of the drill rod threads may be caused 
during use of the drill, and at the Same time a, 
little further deformation of the bit threads may 
Occur. When this Same bit, after resharpening; 
iS attached to another ' drill rod on which the 
threads have been slightly, but differently, de 
formed, , Serious jamming of the bit on the rod 
may occur. Thus the common practice of , using 
recOnditioned bits with sii<htly deforned threads, 
and using them after each reconditioning on a 
(probably) ºr different drill rod, is a, major cause of 
jamming ' and of deformation of the drill rod 
threadS. Deformation of the drill rod threads in 
this manner may neceSSitate replacement of the 
drill rod long before it becomes otherwise un 
Serwiceable. 

(3) Repeated attachment of reconditioned bits, 
each ? with Slightly but differently deformed 
threadS, to a given drill rod reSultS in excessive, 
and particularly in unewen Wear of the drill rod 
threadS. This leads to' the mecessity of replacing 
the drill rOd Soormer · than Would be necessary. if 
Such exceSSive and unewen wear on its threads did 
not occur, and doeS So ewen though the drill rod 
threads are not otherwise deformed. 

(4) . It has been fairly common practice to leave 
the drill rOds" at the Scene of drilling operations, 
and tO carry only the detachable bits back and 
forth to the · reconditioning shop. This practice 

| often reSulted in , leaving drill rods with their 
threads expoSed at the Scene of drilling operations 
for COinSiderable periods of .. time, as owernight, or 
OWer a Week-end. Mechanical injury to and cor 
roSion of Such unprotected drill rod threads may 
easily — lead to loSS of the drill rod sooner than 
Should be the case." , ~ 

(5) Ëwem before the drill rod must be discarded 
On aCCOutmt Of deformation, uneven wear, corrosion 
Or Other damage to itS threads, it becomes a costly 
tool to use because of the increased tendency for 
bits to jam on it. · · · · ~ 

Because of the foregoing disadwantages to the 
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practice of reconditioning drill bitS Seweral timeS 
before discarding them, it haS , become evident 
that greater true economy can be realized by 
keeping the bit on the drill rod until it is 'com 
pletely Worn out, and then replacirag it; orally with 
a new bit. The threads of the bit are always in 
the best condition when it is new, and new bitS 
consequently are easy to attach to the drill rOd. 
Such deformation as occurs to the threads of a 
new bit, during use is not likely to deform or 
otherwise damage the drill rod threadS. Re 
moval of a bit that has beera attached only Once 
to a drill 1rod that has newer receiWed army büt, theW 
bitS is much easier thaam remoWal of a bit that haS 
been reconditioned and reused Seweral timeS, per 
haps each time on a different drill rod. When 
the bit is removed only after it, has been finally 
worn out, and is ready to be diScarded, it is easy 
to mount a new bit on the drill rod immediately 
after remowing the old bit. As a, result, the drill 
rods are not left; · lying in moist, or corrOSiwe at 
rraospheres, or in places where the drill rod threadS 
might be injured, . Without hawing their threadS 
protected by a bit attached to the rod. 
Based on the 'foregoing findingS, which are the 

result of long experience with practical commer 
cial use of deta.chable rock drill bitS, the inwention 
provides the improvement, irm rock-drilling Opera 
tions inwolwing the use of ScreW-threaded detacha 
able · bits and drill rods, which comprises replac 
ing each bit as it becomeS duiled frorm use on the 
drill rod only with a new preWiously unused bit. 

'The adwantage of Sa.wing the drill rod after the 
bit has 'worn out, which is the "major adwantage 
in use of detachable bits, is of course retained in 
the new practice of remowing the bit from the 
rod only after "the bit has been finally WOrn out 
and is not to be reconditioned. In fact, this ad 
wantage is achiewed to an ewen, greater degree, 
because injury to the drill rod threadS is mini 
maized and the drill rod accordingly caa give 
longer Serwice. 
The ScreW ..threads heretOfore designed for at 

tachirag rock bits to drill rods have been dewel 
oped with the idea that the bit would be recon 
ditioned arad reused seweral times · before being 
discarded. I have found that these heretOfore 
known thread designs are not entirely Satisfac 
tory for use in conjunction with a drill primarily 
intended to be attached only. Once to the drill rod 
and disc?rded after it haS Worn out. The preSetnt 
itmwentiorh therefore prOwides an improwed ScreW 
threaded attachmerat, for . Securing a, rock bit to a, 
drill" rod, which is well adapted to the practice of 
discarding eacha bit, after it has or1ce been re 
rhowed frOn a drill rod. ~ 
In the aSSembly. of a rock drill and bit in ac 

cordance With the imwention, one of the compo 
1mentS of the aSSembly · · (usually the drill rod) is 
pro wided with a male thread that in profile has 
a, Substantially fiat forWard face, a, SubSta.?mtially 
flat horizontal crest, a, Substantially fiat horizon 
tal rOOt, a.imd a, rea.rward face that, is cur'wed about, 
a, center of curwature lying below the root; line of 
the thread. The corresponding female thread oia 
another component of the assembly (usua?ly the 
bit) has - in profile a, Substantially fiat rea.rward 
face, a, Substantially fiat horizontal crest, a, Sub-- 
stantially flat horizontal root, and a forward face 
curWed about a, center of curwature lying abowe 
the crest; line of the thread. · H?, is beSt; to form 
the male and female threads to Such dimensions 
relatiWe to one another that the forward face, 
creSt, and root of the rnale thread is Spaced from 
contact With the rea.rward face, root, and carest, 
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4 
respectively, of the female thread Whe}m the ele 
ments are ScreWed firmly together. The cur'Wed 
1rearWard face of the male thread and the cu1'Wed 
forward face of the female thread then prOWide 
the only areas of contact; · between the mating 
threads. Curwature of the contacting area.S of 
the Ima,ting threads in the manner deScribed 
Serves to center the externally threaded element 
accurately in the internally threaded 1recess of 
the other element, thus inSuring maintermance of 
proper' clearance at the proper places ab0ut the 
thread and elsewhere in the joint, between d;'ill 
rod ahd bit. 
In a thread of the character described, Such 

wear that occurs Oh the drill rod thread is corth 
fined to its curwed rearward face. By making 
the male thread on the drill rod With a, Wide fai? 
horizontal crest, the thread can Wear consider 
ably without changing itS basic contOur, but Orally 
itS Width, and herace Without impairing itS ability 

' to · receive and Securely . hold replacetmeth?, bitS. 
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S?race'ira accorda.rnce with the practice herei?a de 
Scribed, oraly new. bitS · are tightened on the dri}} 
rod, there is little darager' that the wear accoi}3- 
panying 1repeated bit replacement, will Seriously 
alter the basic profile of the drill rod thread. 

'The thwention is described beloW with refere?ace 
to the accorampanying dra.WingS, in Which 

Fig. 1 is a crOSS Section through the threaded 
end of a, drill" rcd and through a bit, attached 
theret0; · 

Figs. 2 and 3 are croSS Sections showing, on a.in 
ermlarged Scale, ' the profile of female and male 
íharea.ds cornfigured in accordance With the ir?ve?m 
tion; and " x ~ 

Fig. 4 is a cross section indicating. the extent; 
to which the maie thread on the drill rod may 
wear before the drill rod need be discarded. ~ 

'The rock drill aSSeirably shOWra in Section iim 
Fig. 1 cojmprises a, drill rod B (only the threaded 
end portion of the drilt rod is shown) to which a 
bit, 6 is attached by means of_interengaging Screw 
threads. The drill rod is shown as formed with 
the usual axial Water paSSage i registering With 
a similag? 'water` paSSage 8 in the bit; So that water 
may be pumped into the hole being drilled while 
driiiing operations are proceeding. The bit is 
formed with the uSua1 Sharp cutting edgeS $. 

'HThe ScreW-thread attachhment of the bit to the 
drill rod is effected by raale threads {d formed on 
the drill rod engaging with corresponding female 
threads : [ { formed interiority of the bit skirt, f2 
(the bit skirt, defines a, receSS or S0cket in Which 
the threaded end of the drill rod i is receiwed) . 
The profile contOur of the helical female thread 

formed - in the bit skirt, is Sh0Wm 0h an enlarged 
Scale in Efig. 2. This thread has a Substantially. 
flat rearWard face f3,... a Substantially fiat crest; 
l4, a, Substantially fiat root it, and a, curwed for 
Ward face 6. The curwature of the forward face 
{6 is Substantially that of the arc of a circle, 
haWing its center of curWature C lying at a point 
abowe the crest line of the thread. (In referring' 
to the center curwature . C as being **abowe'' the 
crest line of the thread, I mean that it; lies at a, 
point in Space beyond the boundary of the metal, 
defined by the crest; line, in which the thread 
iS formed.) , 't'he crest, line of the · thread is Off 
courSe the projection lf of the lime defining the' 
fiat crest of the threads. The arrows in Fig. 2 
indicate the radius of curwature of the thread 
forward face 6. * 
The helica1 male thread formed on the · drii1 

1rod b is Shown in profile on an enlarged Scale in 
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Fig. 3. This thread generally corresponds*to the 
female thread shown in Fig. 2. It has a Substan 

| tially fiat forward face l8, a Substantially fiat 
crest, I9, and a Substantially fiat " root;" 2d. The 
rearward face 2 of the male thread is curved 
through the arc of a circle about_a, center of cur 
wature C’ lying below the root iime of the thread. 
(In Stating that the center of curWature - C' lies 
*'below'' the root line of the thread, I meam" that, 
it 1ies on that side of the root line that is toWard 
the body of metal Om. Which the thread is formed.) 
'The root line of the thread is of course the pro 
jection 22 of the flat thread root 20. ''. The radius 
of curWature of the rearWard face 2 ' of the male 
thread (indicated by the arroWs in Hig.3) should 
be Substantially the same as the radius of curwa,- 
ture of the forward face · 6 of the female" thread. 
The flat ' rearWard face i8 of the male thread 

and the corresponding fiat forWard face f3 of the 
female thread are ShOWia aS.Sloping at an angle 
of about 'f5° to the horizontal crest and root; lines 
of the reSpectiWe threadS. Such sloping of these 
faceS Simplifies cutting of the thread and makes 
it Stronger, but is not a neceSSary characteristic 
of the neW thread. 
When the bit is ScreWed down and tightened on 

the drill rod, the end 23 of the drill rod seats 
firmly against the bit at the bottom 24 of the bit 
Socket. Tightening of the bit on the drill rod 
thus causes the rearward curwed faces of the male 
threads tO bear against the curwed forward faces 
of the female - threa.ds. The threads are So 
dimensioned, hoWewer, that the crest, forWard 
face, and root of the male thread are spaced 
from the root, rearWard face, and crest of the 
female thread, respectively, by small clearances 
25, 26 and 2#. With these ? clearances · estab 
lished, and with the end of the drill rod properly 
Seated at the bottom of the bit socket, the percus 
SiWe Shock applied to the drill rod will not be 
tranSmitted to the bit through the threads. It 
Will instead be transmitted through the end 23 
Of the drill rod where it seats at the bottom of the 
'bit Socket. Accordingly, the possibility of damage 
to the threads from percussive shock applied to 
the drill rod is minimized. 

In cOnSequence of the curwature of the rear 
Ward face ? of the male thread and the corre 
Sponding curWature of the forward face of the 
female thread, the act of tightening the bit on 
the drill rod automatically causes the bit, to cern 
ter itSelf On the drill rod and establish uniform 
clearanceS 26 and 21 completely about the pe 
ripheries of the threads between their respective 
rootS and creStS. This reSults, of course, frorn 
the fact that as the bit is tightened on the rod, 
the curwed face of the male thread at any one 
point tends to Slide along the contacting curved 
face of the female thread in a direction away 
from the female thread, and a balance is reached 
When the extent of such Sliding is substantially 
the Same all about the periphery of the threads. 
Were it not for the centering action of the cur'wed 
thread faceS, the looSeness of the thread fit, which 
is neceSSary to establish the clearances 25, 26 
and 2 Would make it extremely difficult to center" 
the bit on the drill rod. Consequently the clear 
anceS. could not be established unifornly about 
the periphery of the thread, and there would 
alWayS be a pOSSibility that at some points no 
clearance at all Would exist. Track of proper 
Clearances, or off-center clearances, can very well 
result in damage to the threads by the percussive 
Shock to Which the drill is subjected in use. Such 
lack of proper clearances may also lead to non 
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6 
uniform wear of the · drill. rod threads, So that 
ultimately almost any bit will become jammed on 
the drill rod after it has been in use a Short While. 

It will be noted that a clearance 28 is main 
tained between the side of the drill rod at its ex 
treme end and the skirt, 12 near , the bottom of 
the bit. Socket. Maintenance of this 'clearance , iS 
important; in order ' to prewent percuSSiwe Shock 
transmitted through the drill rod to the bit from 
causing any Significant; deformation of the com 
paratively thin-walled bit skirt. Such "deforma 
tion, if Substantial, may lead to jamming : of even 
a, new bit on the drill": rod. The curwature of 
the contacting Surfaces · of the male and female. 
threads serves to · · insure that this important 
clearance Will be maintained uniformly about the 
periphery of the drill rod. 

Repeated replacements of bits on the drill rod 
6 unavoidably causes wear of the drill rod threadS. 
However, when only new bits, with threads ira 
good condition, are ’, used aS · replacementS, Such 
Wear is Substantially uniform , along the , full 
length of the "" thread, and will affect ' only the 
curved rearward face 2 of the drill rod male 
thread. The thread herein described is well de 
Signed to accommodate Such uniform wear. Fig. 
4 indicates - the extent to Which * such' wear cara 
occur before the drill rod need be ' discarded on 
account of thread Wear. The dotted1ine in Fig. 4 
indicates the original position of the curwed rear 
ward face 2 I when the drill rod was new, while 
the solid line indicates the position : of the rear 
Ward face 2 l’ When maximum permissible wear 
has occurred. · Since the crest ) {9 of the thread 
Was initially flat and quite wide, the wear that 
occurs on the curved rearward face 2 does not 
alter the basic contour of the thread, but only its 
width, aS measured along the crest...The actual 
dimension of thread Width is not important (so 
long aS it · is Wide enough to poSSess adequate 
Strength) , as the forWard "face " 8 of* the thread 
does not make contact with the corresponding 
face of the matting thread, nor does the crest [9 
make contact at the root of the corresponding 
thread. Thus it is ewident that a drill rod formed 
With the new thread herein described, and par 
ticularly if uSed in conjunction with only new re 
placement bitS, in accordance with the new prac 
tice of the invention, can accommodate a, very 
great mount of thread Wear' before the drill rod 
need be replaced. Whatewer insignificant; amount; 
Of wear occurS On the bit thread during use may 
be neglected, as in accordance with the practice 
herein described the bit will be used only once. 
Threads formed in accordance with the in 

Wention may be either right-hand or left-hand, as 
required. The direction of the thread should be 
Such that when the drill is in use the bit tends 
to tighten on the drill rod. · Since rock drills 
uSually are rotated in a counter-clockwise direc 
tion (aS Seen looking along the drill rod toward 
the bit) during drilling operations, a left-hand 
thread is generally employed. 

| claim: 
1. A rock drill aSSembly comprising a drill bit 

ahd a drill rod secured together by interengaging 
Imale and female screw threads, characterized in 
that Said male thread in profile has a substan 
tially flat forWard face, a substantially fiat hori 
Zontal crest, a Substantially fiat horizontal root, 
and a rearWard face curved convexly about a, 
center of curwature. lying below the root 1ine of 
the thread, and Said female thread in profile hav 
ing a, Substantially flat rearward face, a, Substan 
tially fiat horizontal crest, a substantially fdat; 
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horizontal root, and a forward face cur'wed con 
cavely at the same radius of curWature as the 
rea.rward face of the mate thread about a, center 
of curwature lying abowe Ëhe crest line of the 
thread. 

2. A rock drikl assembly Comprising a drill bit 
and a drill rod secured together by interengaging 
male and female Screw threads, characterized in 
that said male thread in profile has a, SubStan 
tially flat forward face, a, Substantially fiat hori 
Zontal crest, a, Substantially fiat horiZOntal root, 
and " a, rea.rward face curWed conWexly about a 
center of curwature lying below the root; line of 
the thread, and Said female thread in profile 
ha.wing a, Substantially fiat rearward face, a, Sub 
Stantially flat horizontal crest, a, Substantially 
fiat horizontak root, ahd a forWard face curwed 
coracaWely at the Same radius of curwa,Ëure as 
the rearward face of the male thread about a 
center of curwature lying above , the crest line of 
the thread, the forWard face, crest and root, of 
Said made threads being Spaced from contact; with 
the rearWard face, root, and crest, respectively, of 
the female thread When the threaded elements 
are Screwed firrmly together, the curwed rearward 
face of Said male thread and the curwed forward 
face of said female thread then providing the only 
areas of contact between the matting threads. 

8. A drill rod for a rock driil formed with a, 
male thread at one end thereof, characterized in 
that said thread in profile has a, Substantially fiat 
forward face, a substantially flat horizontal crest, 
a, Substantially fdat horizontal root, and a rear 
Ward face circularly curwed conwexly about a, 
center of cur'wature lying below the root line of 
the thread, 

4. A bit for a rock drill formed with a drill rod 
SOcket and prowided with a female thread for ern 
gagement with a male-threaded drill rod, chaar 
acterized in that said female thread in profile 
haS a Substantially flat rearward face, a substarm 
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tially flat horizontal crest, a, substantially fiat 
horizontal root, and a, forward face circularly 
curWed concaWely about a, center of curwature 
lying above the crest1|ime of the thread. 

5. A drill rod for a rock drill formed with a 
male thread at one end thereof for engagement 
With arm internally threaded bit, Said male thread 
being characterized by hawing in profile a wide 
flat horizontal crest and a rearward face circular 
ly cur'Wed conwexly about a, center of curwature 
iying below the root line of the thread, and said 
thread further being characterized by being of 
Such Size relative to the internal bit thread With 
Which it mates that its forward face, crest; and 
root do not make contact with the adjacent sur 
faces of the bit thread when a bit, is tightened 
On the rod, whereby Such wear as occurs on the 
male thread due to repeated replacemerat of bits 
is confined to the rearward face thereof, and 
Whereby considerable Such wear can occur with 
Out altering the basic contOur of the thread, but, 
Only itS Width, and hence Without impairing its 
ability to receive and Securely hold replacement 
bitS. 

jOHN S. MYHRR'], 
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