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J. D. Ditson, West Portal, N.J., and James F. Cantrel, 

Easton, Pa., assignors to Ingersoll-Rand Company, New 
York, N.Y., a corporation of New Jersey 
Continuation-impart of application Ser. No. 455,098, 
May 12, 1965. This application Jan. 11, 1966, Ser. 
No. 525,009 

US. Cl. 285-84 6 Claims 
Int. Cl. F16] 21/00, 15/00, 55/00 

ABSTRACT OF THE DISCLOSURE 

A rock drill coupling and rod system comprising a cou 
pling member having a bore provided with a pair of 
circumferentially offset, overlapping threads adapted for 
connecting a plurality of rods in aligned relationship. 
In addition, a drill rod provided with a circumferential 
attachment thread which extends continuously through 
out the length of the drill rod. 

This application is a continuation-in-part of United 
State Patent application Ser. No. 455,098, which was 
?led May 12, 1965, and now abandoned. 

This invention relates to rock drill apparatus and has 
particular reference to a coupling and rod system for 
rock drills. More speci?cally, the present invention com~ 
prises the provision of a new and improved rock drill 
coupling and rod system wherein the coupling member 
is self-locating upon the drill rods and the drill rods are 
constructed and arranged to enhance the strength and 
durability of the coupling member. 

Basically, a coupling and rod system or coupled rod 
system for a rock drill comprises a plurality of drill rods 
which are connected in longitudinal alignment by a cou 
pling member. conventionally, this coupling member is 
characterized as being of the full bridge type, the semi 
bridge type, or the bridgeless type. 
A full bridge type coupling member includes a bridge 

or abutment which is located midway in the coupling 
member and extends transversely thereacross. The drill 
rods coupled thereby are screwed into the coupling mem 
ber until each abuts the bridge or abutment such that 
rotary and longitudinal energy of the driving drill rod 
is transmitted through the coupling member to the driven 
drill rod. This form of coupling is undesirable in that 
the coupling member is subject to frequent premature 
failure due to this necessity that all of the energy trans 
mitted between the drill rods pass through the relatively 
small mass of the coupling member. 
A semibridge type coupling member also includes a 

bridge or abutment which is located midway in the cou 
pling member and extends transversely thereacross. In this 
type of coupling member, however, a bore is formed 
through the bridge or abutment; and a reduced diameter 
button of smaller cross section than this bore is formed 
upon the adjacent ends of each of the coupled drill rods 
such that, upon insertion of the rods into the coupling 
member, the buttons are in engaging relation. This form 
of coupling thus overcomes the beforedescribed weakness 
of the full bridge type coupling member by permitting 
energy to be transmitted directly from one drill rod to 
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the other without energy transfer to the coupling mem 
ber. However, it has been found that the formation of 
the buttons necessary for this type of coupling reduces 
the engagement length of the attachment thread in the 
coupling member for any given length thereof and neces 
sitates additional expense and labor during the recondi 
tioning of the drill rods such as limits the reconditioning 
?exibility of the coupled rod system. 
As conventionally constructed, a bridgeless type cou 

pling member is heavily dependent upon the length of 
the threaded portions of the drill rods to properly locate 
the rods. Furthermore, this type of coupling usually re 
quires the formation of a shoulder upon each of the 
rods to assist in limiting the entrance thereof into the 
coupling member. It has been found that this shoul 
der frequently causes premature failure of both drill rods 
and coupling members. 
An object of the present invention is to provide a new 

and improved rock drill coupling and rod system wherein 
the coupling member is self-locating upon the drill rods 
and the drill rods are particularly constructed and ar 
range-d to enhance the strength and durability of the cou 
pling member. 

Another object of the invention is to provide a new and 
improved rock drill coupling and rod system of the type 
set forth wherein the coupling member is self-locating 
upon the drill rods without the necessity for bridges, abut 
ments, buttons, shoulders, or other protruding or pro 
jecting elements which might cause premature coupling 
or rod failure. 

Another object is to provide a new and improved rock 
drill coupling and rod system of the type set forth where 
in the drill rods are particularly constructed and arranged 
to facilitate reconditioning of the coupling and rod sys 
tem and to increase the operative life of all components 
thereof. 

Another object is to provide a new and improved cou 
pling and rod system of the type set forth wherein the 
drill rods are particularly constructed and arranged to 
clean the hole being drilled. 

Another object is to provide a new and improved drill 
rod which is particularly constructed and arranged to in 
crease the strength of the rod as well as to facilitate its 
reconditioning. 

Another object is to provide a new and improved cou 
pling which is particularly constructed and arranged to be 
self-locating upon the drill rods which it connects. 

Other objects and advantages of the invention will be 
apparent from the following description taken in connec 
tion with the accompanying drawings. It will be under 
stood that changes may be made in the details of con 
struction and arrangement of parts shown and described 
as the preferred form of the invention has been given 
by way of illustration only. 

Referring to the drawings: 
FIG. 1 is an elevational view illustrating the coupling 

and rod system provided by the present invention in op 
erative position within a hole being drilled; 

FIG. 2 is a partially broken away, enlarged perspective 
view of the coupling and rod system of the invention; 
FIG. 3 is a fragmentary sectional view of the coupling 

and rod system; 
FIG. 4 is an enlarged sectional view of the coupling 

member of the coupling and rod system; 
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FIG. 5 is a fragmentary view of one of the drill rods 
of the coupling and rod system; 

FIG. 6 is a sectional view through the drill rod shown 
in FIG. 5 taken on line 6-—6 of FIG. 5 looking in the 
direction of the arrows; and 

FIG. 7 is another sectional view through the drill rod 
shown in FIG. 5 taken on line 7—7 of FIG. 5 looking in 
the direction of the arrows. 

Referring more particularly to the drawings wherein 
similar reference characters designate corresponding parts 
throughout the several views, FIG. 1 illustrates generally 
a coupling and rod system constructed in accordance with 
the present invention which is operatively disposed within 
a hole 10 being drilled. More particularly, as will be seen 
from FIG. 1, the coupling and rod system comprises a 
?rst drill rod 12, a second drill rod 14, and a coupling 
member 16 which ?xedly connects the drill rods 12 and 
14 in conjoined longitudinal alignment. 
The ?rst drill rod 12 includes an end portion 112a which 

projects longitudinally from the hole 10 and is operatively 
connected to a rock drill (not shown) such that the ?rst 
drill rod 12 receives longitudinal and rotary movement 
from the rock drill during the operation thereof. The 
coupling member 16 transmits the rotary movement from 
the ?rst drill rod 12 to the second drill rod 114 and main 
tains the ?rst and second drill rods 12 and 14, respec 
tively, in longitudinal alignment for transmission of 
longitudinal energy directly from the ?rst drill rod 12 to 
the second drill rod 14. The second drill rod 14 is 
threaded into a drill bit 18 which is located at the drilling 
surface 20 and directly transmits this rotary and longitu 
dinal movement to the drill bit 18. Thus, it will be seen 
that the ?rst drill rod 12, the second drill rod ‘14, and the 
coupling member 16 which comprise the coupling and rod 
system of the present invention cooperate to support the 
drill bit 148 at the drilling surface 20 and transmit drilling 
movements thereto. 
The ?rst drill rod '12 and the second drill rod 14 

include cooperating axial bores 22 adapted to supply air 
or other suitable ?uid to the drilling surface 20 for the 
removal of cuttings therefrom and are identical in con 
struction such as to be readily and simply interchangeable. 
Due to this identity in construction of the drill rods 12 
and 14, and for the purposes of brevity and clarity of de 
scription, the details of construction of the ?rst drill rod 
12, only, will be herein speci?cally described. It will be 
understood, however, as shown by the application of ref 
erence characters upon the drawings, that all of the de 
tailed description given herein with regard to the con 
struction of the ?rst drill rod 12 is equally applicable to 
the construction of the second drill rod 14. 
As shown in FIGS. 2 and 5 through 7, the ?rst drill 

rod 12 includes a cylindrical body 13 which is constructed 
of uniform circular cross section and includes a constant 
diameter throughout its length. This uniformity in the 
cross-sectional diameter of the body 13 of the ?rst drill 
rod ‘12 avoids the stress raising factors and possible causes 
of premature rod failure that are inherently associated 
with variations in rod cross section and ensures a long 
operative life of the ?rst drill rod 12. The construction 
of the body 13 of the ?rst drill rod 12 of circular cross 
section facilitates the provision of a lightweight drill rod 
for any required length thereof and facilitates the self 
locating of the coupling member 16 upon the drill rods 
12 and 14. 
A single thread 24 is formed circumferentially around 

the body 13 of the ?rst drill rod 12 and extends continu 
ously throughout the length thereof. The thread 24 is a 
symmetrical thread of spiral form and is of the single 
pitch type wherein the pitch of the thread equals the 
lead thereof. Thus, one revolution of the ?rst drill rod 
12 through a 360° angle will axially advance the ?rst 
drill rod 12 into a similarly threaded bore the longitudi 
nal distance between a point on one spiral of the thread 
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24 and a corresponding point on the succeeding spiral of 
the thread 24. 
The thread 24, as illustrated in FIG. 5, is formed with 

a helix angle a of not more than 15°. This formation of 
the helix angle on has been found to be important for the 
proper locking of the coupling member 16 and the drill 
bit 18 to the drill rods 12 and 14. The formation of the 
helix angle a greater than 15° has been found to provide 
a thread form which is too steeply inclined to provide a 
proper locking relationship between the drill rods 12, 14 
and the coupling member 16 and drill bit 18. 
The thread 24-, furthermore, is formed by the rolling 

process such that the lines of the thread as well as the 
length thereof are continuous throughout the length of the 
drill rod 12 and the drill rod 12 is free from abrupt 
variations in cross section. The thread 24 serves as an 
attachment means for securing the ?rst drill rod 12 to 
the coupling member 16 and, as will be seen from FIGS. 
2 and 5, is provided, on its crest, with a circumferential 
groove 26 which extends continuously throughout its 
length. The groove 26 is adapted to carry a lubricant 
which may be wiped or otherwise suitably disposed upon 
the thread 24 for lubricating the portion thereof pass 
ing internally into the coupling member 16. 
As the ?rst drill rod 12 and the second drill rod 14 

are thus continuously threaded throughout their lengths, 
the form and quality of the thread 24 provided by the 
rod manufacturer endures throughout the operative lives 
of the drill rods 12 and 14. Therefore, the process of 
reconditioning a failed or broken rod is simpli?ed to the 
extent that it merely comprises the cutting off of the 
failed or broken portion of the rod; and the rod manu 
facturer may employ special materials and unusual heat 
treatment processes in the fabrication of the rod with 
out consideration of the ?eld reconditioning problems 
that previously hereto have limited the processes and 
materials employed in manufacturing the rod. 

Furthermore, the continuous lines of the thread 24 upon 
each of the drill rods 12 and '14 function as an Archi 
medes’ screw to remove the mud collar that convention 
ally for-ms above the drill bit 18 and direct such from 
the hole 10 during the operation of the rock drill (not 
shown). More speci?cally, as will be seen from the direc 
tion of the arrows in FIG. 1, the mud collar is directed 
by the thread 24 on the second drill rod 14 and the pres 
sure circumferentially around the coupling member '16 
to the thread 24 on the ?rst drill rod 12 which, in turn, 
directs this mud collar from the hole 10 to a point (not 
shown) where the mud may be collected for disposal 
purposes. 

The coupling member 16, as will be seen from FIGS. 
2 through 4, is basically of cylindrical con?guration and 
includes an axial bore 27 of constant diameter which is 
adapted to receive the ?rst and second drill rods 12 and 
14, respectively. A symmetrical thread 28 of spiral form 
and single pitch type is started within the bore 27 from 
each of the opposing longitudinal ends of the coupling 
member 16. The threads 28 are adapted to mesh with 
the threads 24 upon the drill rods 12 and 14 to retain 
the drill rods 12 and 14 within the coupling member 16 
and, as will be later herein shown, are constructed and 
arranged to facilitate the self-locating of the coupling 
member 16 upon the drill rods 12 and 14. The direction 
of threading of the drill rods 12 and 14 in the bore 27 
is, of course, in the direction of the rotation transmitted 
by the rock drill (not shown) such that there is an in 
herent tendency to thread the drill rods 12 and 14 into 
gheucoupling member 16 during the operation of the rock 
r1 . 

The initiating of the threads 28 is carefully mismatched 
by one-half of the lead thereof such that the helix root 30 
of each of the threads 28 is a continuation of the crest 
32 of the other thereof at the junctures of the threads 28. 
The depth of each of the threads 28 extends beyond the 
longitudinal midpoint of the coupling member 16 such 
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that each of the threads 28 is terminated in overlapping 
relationship with the other thereof. That is to say, each 
of the threads 28 is terminated immediately beyond the 
termination of the thread 28 initiated from the opposite 
end of the coupling member 16 such that, as shown in 
FIG. 4, the crest 32 of each of the threads 28 merges into 
the helix root 30 of the other thereof. 

During the formation of the threads 28, the cutting 
tool (not shown) used to form such within the bore 27 is 
rapidly withdrawn immediately after the cutting of the 
?nal spiral of each of the threads 28. Thus, the ?nal spiral 
of each of the threads 28 is terminated without the forma 
tion of an undercut such as might weaken the coupling 
member 16; and an abrupt limiting stop is formed at the 
terminating end of each of the threads 28. 
Due to the beforedescribed construction of the coupling 

member 16; and an abrupt limiting stop is formed at the 
14, respectively, is able to pass the terminal point of the 
thread 28 initiated from the longitudinal end of the cou 
pling member 16 opposite to that from which the rods 12 
and 14 are inserted. Neither of the drill rods 12 and 14 is 
able, however, to pass completely through the coupling 
member 16 due to the separate entities of each of the 
threads 28. Thus, it will be seen that the drill rods 12 and 
14 will abut within the coupling member 16‘ before being 
prevented by the threads 28 from further movement 
therein. 

Thus, the coupling member 16 which is provided by the 
present invention is self-locating upon the drill rods 12 
and 14 due to the ‘beforedescribed construction of the 
threads 28 and their interaction with the threads 24 on 
the drill rods 12 and 14. Furthermore, as this selfalocating 
of the coupling member 16 is dependent only upon the 
construction of the meshing threads 24 and 28, it will 
be seen that there is no necessity for bridges, abutments, 
buttons, shoulders, or other protruding or projecting ele 
ments which might cause premature rod or coupling fail 
ure. 

As the drill rods 12 and 14 are of constant cross sec 
tion and are continuously threaded throughout their 
lengths, it will be seen that they include no variation in 
cross section which might result in early rod failure and 
have no shoulders or abutments which might engage the 
coupling member ‘16 such as to cause premature failure 
thereof. Also, this continuous threading of each of the 
drill rods 12 and 14, as has been previously herein shown, 
facilitates reconditioning of the coupling and rod system 
and assists in the removal of mud from the hole 10. 
The operation of the coupling and rod system of the 

present invention is believed to be apparent from the 
foregoing. 
From the foregoing it will be seen that we have pro 

vided new and improved means for accomplishing all of 
the objects and advantages of our invention. 

‘What is claimed is: 
'1. A rock drill coupling and rod system comprising: 
a ?rst rod having a circumferential thread on at least 

one end; 
a second rod having a circumferential thread on at 

least one end; 
a coupling member connecting said ?rst and second 

rods in conjoined longitudinal alignment having an 
axial bore therethrough receiving said threaded ends 
of said ?rst and second rods; 

a ?rst thread within said bore initiated adjacent one end 
of said coupling member and terminating intermedi 
ate the ends of said coupling member; 

a second thread within said bore initiated adjacent the 
other end of said coupling member and terminating 
intermediate the ends of said coupling member; 

said threads all being of the same hand, said ?rst and 
second threads being of the same lead, and the 
threads on each of said rods extending a distance 
suf?cient to allow said rod ends within said coupling 
member to abut one another; and 

said ?rst and second threads being initiated circum 
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ferentially offset by a space of substantially one-half 
of their lead and extending in overlapping relation 
ship such that the helix root of each of said ?rst and 
second threads terminates at the crest of the other 
thereof. 

2. A rock drill coupling comprising: 
a body having a bore, adapted to receive the adjacent 

threaded ends of a pair of aligned rods, which is of 
constant diameter and extends longitudinally through 
said body; 

a ?rst thread within said bore initiated adjacent one end 
of said ‘body and terminating intermediate the ends 
of said body; 

a second thread within said bore initiated adjacent the 
other end of said body and terminating intermediate 
the ends thereof, said ?rst and second threads being 
of the same lead and hand; and 

said ?rst and second threads being initiated circumfer 
entially offset by a space of substantially one-half of 
their lead and extending in overlapping relationship 
such that the helix root of each of said threads ter 
minates at the crest of the other thereof. 

‘3. A rock drill coupling comprising: 
a body having a bore, adapted to receive the adjacent 

threaded ends of a pair of aligned rods, ‘which is of 
constant diameter and extends longitudinally through 
said body; 

a ?rst thread within said bore initiated adjacent one end 
of said body and terminating intermediate the ends 
of said body; 

a second thread within said bore initiated adjacent the 
other end of said body and terminating intermediate 
the ends thereof, said ?rst and second threads being 
of the same lead and hand; and 

the helix roots of said ?rst and second threads being 
offset by substantially one-half of their lead and 
terminating in overlapping relationship. 

4. A drill rod comprising an elongated body including 
a bore axially therethrough and having a single, spiral, 
single pitch, attachment thread which is roll formed on 
said body to extend circumferentially therearound contin 
uously throughout the length of said body, the helix angle 
of said attachment thread being less than 15 degrees, and 
a single continuous groove on the crest of said attachment 
thread continuously throughout its length. 

5. A drill rod comprising an elongated body including 
a bore extending axially therethrough and having a roll 
formed helical attachment thread extending circumferen 
tially therearound continuously throughout the length of 
said body, the helix angle of said attachment thread being 
less than 15 degrees, and a continuous helical groove ex 
tending along the entire length of the crest of said at 
tachment thread. ‘ 

6. A rock drill coupling and rod system comprising: 
a ?rst rod having a roll formed, attachment thread 
which exteinds circumferentially around said ?rst 
rod throughout the length of the latter; 

a second rod having a roll formed, attachment thread 
which extends circumferentially around said second 
rod throughout the length of the latter; and 

a coupling connecting said ?rst and second rods in 
longitudinal alignment, said coupling including a 
body having a constant diameter bore receiving ad 
jacent ends of said ?rst and second rods; 

said bore being provided with a ?rst thread initiated 
adjacent one end of said body and terminating inter 
inediate the ends of said body, and a second thread 
initiated adjacent the other end of said body and 
terminating intermediate the ends thereof; 

said ?rst and second threads being of the same lead and 
hand, and the helix roots of said ?rst and second 
threads being ‘offset by substantially one-half their 
lead and terminating in overlapping relationship. 

(References on following page) 
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