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[57] ABSTRACT 

A rigid cylindrical valving tube having its lower pore 
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tion surrounded by a resilient member which is 
secured to the tube to effect a good seal therewith and 
to prevent gross relative movement in the axial 
direction. This subassembly is mounted in the upper 
portion of the flushing ?uid passageway of a percus 
sion bit so that the rigid tube projects out of the 
passageway and above the anvil surface of the bit. The 
resilient member includes at least a sleeve, which is 
the part making sealing contact with the rigid tube, 
and the member also engages part of the passageway 
wall in both sealing and seating relationship. The seat 
ing is accomplished by providing the bit passageway 
with one or more constrictions or necks of smaller 
diameter than the subjacent part of the passageway, 
and by making parts of the resilient members with a 
diameter larger than that of the contriction—so that 
after squeezing such part of the resilient member past 
the neck it will fit under the constriction and he 
restrained thereby. 

The assembly furnishes lateral as well as axial freedom 
of motion to the valving tube, enabling it to make the 
small but important shifts in position which are‘neces‘ 
sary to accommodate small and usually transient mis 
alignments between hammer and bit, misalignments 
which otherwise could result in destruction of the tube 
by the rapidly moving hammer. The shape of the sub 
assembly also makes ?eld insertion simple and prac 
ticable. 

4 Claims, 6 Drawing Figures 
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VALVING TUBE SUBASSEMBLY FOR 
PERCUSSION BIT 

The present invention lies in the ?eld of percussion 
bits used in penetrating earth formations, drilling 
through concrete, and the like. More particularly, it 
concerns a valving tube and its connection to the shank 
or upper portion of a percussion bit, a connection 
whereby a portion of the valving tube is secured in the 
usual ?uid ?ow passageway extending downwardly 
through the percussion bit and the balance of the‘ tube 
protrudes above the bit for a telescoping connection to 
the piston of a hammer tool. 

In such hammer tool, there is an elongated cylindri 
cal housing containing the sliding piston and various 
other valving structures. The percussion bit is mounted 
with its shank end extending through the lower end of 
the housing so that the top of its shank end,.usually 
called the anvil surface, is disposed below the sliding 
piston and in a position to be struck by it as the piston 
completes its downward or power stroke. The lower or 
cutting end of the bit extends below the housing in con 
tact with the rock to be drilled. The axial passageway 
through the bit serves to direct a ?ushing ?uid to the 
bottom of the hole being drilled, principally to pick up 
cuttings and carry them out of the hole by way of the 
annulus surrounding the bit and drill. In addition, such 
passageway usually serves as an exit passage for the 
?uid used to operate the drill, i.e., to produce the 
reciprocating action of the piston. 
The invention is particularly concerned with that 

type of drill designed so that, as the piston is descend 
ing to strike the anvil surface of the bit, the flow of the 
operating fluid into the bit passageway from ‘the space 
between the descending lower end of the piston and the 
anvil surface of the bit must be blocked. More particu 
larly, the invention concerns the type of blockage or 
valve closing by means of a tube secured in the bit 
passageway and extending‘ above its anvil surface so 
that, at the proper moment, the upper part of the tube 
extends into a similar passageway extending upwardly 
from the lower or hammer end of the piston, making a 
running telescopic fit which permits ?ow between the 
two passageways by way of the tube but effectively 
traps a portion of the operating ?uid between the ap 
proaching pair of surfaces (or at least prevents that 
portion from passing downwardly through the bit 
passageway). Alternately, of course, the valving tube 
may be secured in the ?uid passageway of the piston 
with a portion projecting below its lower end to plunge 
into the bit passageway just before the moment of im 
pact. 
One problem with such valving tubes is that they are 

very difficult to mount in such a way that they will not 
be broken off, either in nonoperational handling or in 
actual service. In operation, the tube is subject to a 
great deal of vibration, as the hammer blows of the 
piston are delivered to the bit at‘ a rate of something 
like 1000 or more blows per minute. While the strength 
of any one blow is well below the yield point of the 
tube, the repeated blows frequently cause fatigue 
failure of the tubes. 

Another problem in connection with such valving is 
that of providing a simple means of replacing a worn or ‘ 
broken tube with a new tube in the field. Combinations 
heretofore proposed have made use of mountings that 
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2 
require special tools, and the fact that special tools may 
easily be lost, damaged or mislaid points to the desira 
bility of a connection means requiring either no tools or 
only the most commonly used hand tools. 
One type of tube heretofore proposed is a stiff tube 

which is rigidly connected to the bit, but such combina 
tion has not proven commercially feasible because the 
tube fails rapidly under service conditions, becoming 
split or battered so that it must necessarily be discarded 
and replaced, a sometimes difficult job depending‘ on 
the method of attachment. Another prior art type of 
tube is one made of a resilient material like nylon. 
Evidently such tubes are also commercially unfeasible, 
as they, too, are not seen in the market place. Others 
have proposed various combinations of rigid materials 
and resilient materials, and the present invention is one 
of this type. 
The broad general object of the present invention is a 

valving tube assembly adapted to be disposed in a bit 
for cooperation with the piston of a hammer tool (or 
the reverse) which overcomes the problems abovemen 
tioned. 
The present invention provides solutions to such 

problems in the form of a rigid, generally cylindrical 
valving tube having a smaller diameter than the receiv» 
ing bit passageway and having a resilient sealing 
cushioning sleeve member firmly secured to its outer 
surface. The resilient sleeve may be a simple right 
cylinder or may be of special shape, andit must make a 
reasonably good seal at both its inner and outer sur 
faces. Further, the sleeve has at least one, ‘ but 
preferably a plurality of axially spaced, radial protru 
sions that extend beyond the normal diameter of the bit 
passageway. This subcombination is‘fitted into a bit 
passageway of generally similar shape, the resilient 
member ?tting closely or being somewhat compressed 
between the rigid tube and the rigid wall of the bit 
passageway which as groove means to receive the radi 
al protrusion. Such ?t affords a ?rm seat for the valving 
tube, yet at the same time allows it some freedom of 
movement, both axially and laterally. Both degrees of 
freedom may be necessary when the piston and bit are 
slightly misaligned during operation, and the resilient 
sleeve also serves to reduce the shock loading which 
otherwise would be transmitted to the tube as the bit is 
pounded by the hammer tool. The valving tube is easily 
mounted by placing it above the bit passageway, plac 
ing a protective piece of wood on its upper end, and 
beating on the wood with a hammer. In addition, it may 
be removed. A lubricant applied to the. resilient sleeve 
and the passageway further facilitates assembly and 
removal. 
To illustrate the invention, several representative 

embodiments are illustrated in the attached drawing, in 
which: 

FIG. 1 is a longitudinal section of a preferred em 
bodiment of a partially sectioned valving tube disposed 
in the upper end of a percussion bit and surrounded by 
the lower end of a piston at the moment the piston is 
delivering a hammer blow to the anvil surface of the 
bit. In FIG. 1 it should be noted that the lower left por 
tion of the resilient sleeve has been omitted simply as a 
drawing expedient, to obtain clarity in identifying the 
various parts of the bit passageway. , i 
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FIG. 1A is a partial longitudinal section similar to 
FIGS. 1, 2 and 3 but showing an alternate construction 
of the lower end of the assembly. 

FIG. 2 is a similar longitudinal section of a second 
preferred embodiment. 

FIG. 2A is partial longitudinal section similar to FIG. 
2 but showing an alternate upper end of the assembly. 

FIG. 3 depicts a third preferred embodiment, also in 
longitudinal section. 

FIG. 4 is a longitudinal section of a fourth preferred 
embodiment in which the valving tube and resilient 
member are se-cured together by a mechanical inter 
lock rather than by the use of adhesives, or by both 
means. 

FIG. 1 illustrates one preferred embodiment in which 
a rigid valving tube 18, which may be of a metal such as 
aluminum, is secured in a bit B so that a portion pro 
jects above the anvil surface A of the bit. A piston P is 
shown surrounding the protruding portion of tube 18 at 
the instant of impact, the piston having just made its 
power stroke and impacted on anvil surface A. 
As shown, bit passageway 12 and piston passageway 

14 are respectively defined by walls 10 and 15, which 
may be of the same diameter, and are designed to be 
disposed so that the center line 16' of bit B is an exten 
sion of the center line 16 of piston P. The tube 18 may 
be a simple right cylinder resting on the shoulder 29 
formed between wall 10 of the bit passageway and the 
enlarged counterbore 24 at the top of the shank end of 
such passageway. A number of axially spaced grooves 
26 are formed in the counterbore 24, leaving cor 
respondingly spaced lands 28 between such grooves, 
the bottommost such land being terminated with a 
rounded portion where it joins the shoulder 29 at the 
bottom of the counterbore. 
The valving tube subassembly includes a resilient 

sleeve 30 which may extend axially as shown from the 
anvil surface A of the bit to the bottom 29 of the coun 
terbore 24, or may be foreshortened at either or both 
ends. Sleeve 30 may be of a natural rubber, an arti?cial 
rubber, or one of the other relatively soft plastic 
materials, and is tightly secured to the outer surface of 
tube 18 as by adhesives, mechanical interlock, or both. 
The sleeve is preferably but not necessarily of unitary 
construction, and includes the upper cylindrical section 
32, a number of axially spaced, radial protrusions or 
rings or wrinkles 34 of larger diameter than the upper 
end portion 32, and a bottom cylindrical section 38 ter 
minating in an arcuate lower end 39. The rings 34 are 

' formed similar to O-rings and disposed so that they rest 
very closely in or press against the grooves O-ring type 
26 of the counterbore 24, with the lands 36 immediate 
ly beneath each ring facing the corresponding lands 28 
of the counterbore. While these lands may also be util 
ized for resilient seating of the tube in the bit and to 
further assist in sealing, such additional seating and 
sealing have been found unnecessary and the facing 
lands may be separated by the small annular gaps 40. 
These gaps are beneficial in allowing the resilient rings 
to more easily deform during assembly and disassembly 
ofthe tube in the bit. 

For firm but resilient seating against upward move 
ment of tube 18, the rings 34 are made with a larger 
diameter than that of counterbore 24 which is the nor 
mal diameter of the bit passageway. In the process of 
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pushing the tube and sleeve into the bit passageway 
during assembly rings 34 must be compressed in 
passing through neck 25 and lands 28 of the 
passageway. After rings 34 are seated in grooves 26, 
neck 25 and lands 28 effectively restrain the tube-and 
sleeve subassembly from any gross axial movements, 
but at the same time the resilience of sleeve 30 enables 
some slight upward movement and some desirable 
lateral movement or cocking of the subassembly. 
The top portion 32 of sleeve 30 may be slightly com 

pressed as mounted to prevent leakage of any operating 
fluid between the sleeve and the bit, or may be a close 
fit to minimize leakage. 

In the embodiment of FIG. 1, the lower end 23 of 
tube 18 rests directly on shoulder 29 of counterbore 
24. This metal-to-metal fit limits downward movement 
of tube 18, whereas limited axial upward movement of 
the tube is made possible by virtue of the resilient 
sleeve 30 being interposed between the tube and the 
passageway wall of the bit. The resilient member also 
serves to reduce shock loading on the metal tube 18 
when the piston P strikes the bit and accelerates it 
rapidly in the downward direction. 

In the form of the invention illustrated in the partial 
section of FIG. 1A, limited axial movement in both 
directions is made possible by terminating the lower 
end of tube 18’ above shoulder 29, leaving a small axial 
gap 27. Resilient sleeve 30’ may be terminated at the 
same point, as illustrated in FIG. 1A, or it may be ex 
tended to the bottom of the counterbore and may even 
jut inwardly to underlie the lower end of tube 18'. 

In the embodiment of FIG. 2 the same right cylindri 
cal rigid tube 18 may be employed, but a different 
resilient sleeve is used, together with a different coun 
terbore in the top portion of bit 13,. The counterbore 
has narrowed portion or neck 44, which may extend 
with uniform diameter to the top surface A1 of the bit, 
but preferably diverges outwardly toward the anvil sur 
face as shown at 46. Below neck 44 the counterbore is 
underreamed to have a larger diameter than at neck 44, 
taking the form of a right cylindrical surface or groove 
means 48 for most of the length of the counterbore 
seat. The bottom of this enlarged bore may terminate 
with a square shoulder where it joins the wall 10 of bit 
passageway 12, or may be rounded as at 50 to join the 
radially extending surface 52 which seats the lower end 
of the rigid tube 18. 

Received in such bit socket or seat is a resilient ring 
54 which in this case takes the form of a right cylindri 
cal shell. Sleeve 54 may be made of the same resilient 
material as the sleeve 30 of the FIG. 1 embodiment, 
and is similarly secured to the lower portion of tube 18. 
It will be apparent that in its final seated position sleeve 
54 is of larger diameter than neck 44, and that it must 
be compressed between neck 44 and the outer surface 
of tube 18 in the mounting process. Thus its upper 
shoulder is a radial protrusion extending beyond the 
normal diameter 48 of the passageway. Although a 
close fit is acceptable, sleeve 54 in its free condition 
preferably has a larger diameter than that of the under 
reamed portion 48 of the counterbore, and thus it is 
compressed between 48 and the outer surface of tube 
18 in its ?nal seated position to effect a tight seal. As 
thus compressed, the sleeve 54 will be somewhat elon 
gated in the axial direction, with its upper end project 
ing into neck 44 to further tighten the seal. 
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Limited upward movement of the tube 18 is possible 
because only the resilient sleeve 54 is interposed 
between the tube and the upper end of the passageway. 
At the lower end of the assembly the metal-to-metal ?t 
of the tube bottom against the shoulder of the counter 
bore limits downward axial movement, but a modi?ca 
tion similar to that of FIG. 1A may be utilized to allow 
such downward movement. 
The partial section of FIG. 2A illustrates an alternate 

means which may be used to secure the tube and 
resilient sleeve subassembly of FIG. 2 (and other em 
bodiments) against undesired gross upward move 
ments. In this form of the invention, the neck or con 
striction or groove means of the bit passageway is 
de?ned by an added member rather than by the wall 
defming material of the bit itself, specifically by provid 
ing in the constant diameter bore 48' a groove 58 and a 
retaining ring 56 inserted in such groove to overlie the 
resilient sleeve 54. This modi?ed embodiment has the 
advantages of being simple to manufacture and simple 
to assemble. Even greater simplicity can be obtained if 
a retaining ring is used which is press fitted to the 
passageway wall, making unnecessary any groove such 
as 58. As with all other rings, press ?tted ring will be 
spaced from the rigid tube and overlie the resilient 
member. 
The embodiment shown in FIG. 3 is something of a 

combination of the subassemblies illustrated in FIGS. 1 
and 2. Thus, the counterbore in the upper end of bit B2 
of FIG. 3 has a narrowed diameter or neck portion 64, 
above that a portion 66 diverging to anvil surface A2, 
and below neck 64 a maximum diameter underreamed 
portion 68 extending for most of the length of the coun 
terbore. As before, the counterbore may terminate 
with a curved portion 62 joining the radially extending 
shoulder 63 supporting the lower end of tube 18. (Also, 
either the curved portion or the flat portion of the 
shoulder may be omitted.) 
As illustrated in FIG. 3, the resilient sleeve 70 may 

consist of a smaller diameter upper portion 72 which 
seats firmly against the neck portion 64 of the counter 
bore, and a lower portion consisting of a cylindrical 
shell portion having on its periphery a number of verti 
cally or axially spaced protrusions or rings 74 of larger 
diameter than the upper portion 72 or normal 
passageway diameter. Rings 74 in their natural state 
have a larger diameter than that of the underreamed 
portion 68 of the counterbore, and thus in their seated 
position shown they are compressed between tube 18 
and wall 68 to provide effective sealing. 

Since in the FIG. 3 embodiment no plurality of 
grooves are formed in the major portion 68 of the 
counterbore which functions as one large groove 
means, most of the restraint against upper movement of 
the tube subassembly is obtained through the effective 
constraint exercised by neck 64,.jutting inwardly as it 
does to overlie the resilient rings 74 of the sleeve 
member. 
As in the previously described embodiments, the 

rigid tube 18 and resilient sleeve 70 may have lower 
termini varying from that indicated in FIG. 3, which 
shows both of them bottomed out to conform to the 
contours 62 and 63 of counterbore 68. Both rigid tube 
18 and the resilient-cushioning sleeve 70 may be ter 
minated above shoulder 63 or only tube 18 can be so 
terminated, leaving the resilient sleeve 70 substantially 
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6 
as shown, bottoming out in the shoulder 62 and 
rounded corner 63 de?ning the lower end of the coun 
terbore. 

FIG. 4 illustrates another preferred embodiment, one 
in which the tube and its enveloping resilient sleeve are 
mechanically interlocked by a number of protrusions 
on one of these members extending into corresponding 
and registering openings in the other member, here 
shown as rings 84 on outer periphery of rigid tube 80 
extending into openings or grooves 86 formed on the 
inside diameter surface of resilient sleeve 82. The 
means used to restrain the subassembly from gross axial 
movement relative to the bit may be any of those previ 
ously described, that illustrated being a series of axially 
spaced rings 83 on the outer surface of resilient sleeve 
82 sealingly engaging the registering openings or 
grooves 87 formed in the bore of counterbore 90 of the 
bit passageway. As in the FIG. 1 embodiment, rings 83 
are separated by lands 81 and grooves 87 are separated 
by lands 89, and these lands may be either engaged or 
face each other across the small gaps 85. While the ring 
and groove engagement between tube and sleeve is 
shown axially offset from the ring and groove engage 
ment between sleeve and counterbore, it should be 
noted that these may be located at axially registering 
positions. 

It will be appreciated that in each of the described 
embodiments the rigid tube 18 (or 80) may be moved 
somewhat from side to side without damage to itself. 
Thus, if the piston passageway 14 and’ the bit 
passageway 12 are not perfectly aligned, i.e., centerline 
16' of the bit is not a prolongation of centerline 16 of 
the piston, as the piston descends it will miss some part 
of the annular upper surface of tube 18 and, at a 
diametrically opposite point, some portion of tube 18 
will be struck by the beveled entrance to passageway 
14 of the piston. Because the resilient sleeve can give in 
one area while it is compressible in another, the 
beveled surface will cam the tube 18 into passageway 
14 so that the tube functions as intended. This action 
will take place without breakage of the tube and may 
be repeated in many subsequent cycles, similarly 
without damage. In the absence of such resiliency, i.e., 
if tube 18 were rigidly secured to the bit, the tube 
would be broken during the first. power stroke of the 
piston, necessitating a shutdown to replace the tube. 

While no assembly technique is illustrated, it will be 
apparent that any one of the illustrated tube subassem 
blies may be mounted in the bit designed for it by 
simply placing the lower end of the subassembly in the 
mouth of the counterbored upper portion of the bit 
passageway 12, in the center of the anvil surface. No 
other tool is necessary than a rough piece of lumber to 
protect the upper edge of tube 18 (or 80), and the sub 
assembly may be driven into position with no other tool 
than a hammer, axe or its equivalent in mass. The 
resilient sleeve must be compressed in passing any neck 
or constrictions defined by the wall of the counterbore 
in the bit (or piston), but once the subassembly reaches 
the position where any rings on the outer surface of the 
sleeve register with the corresponding grooves in the 
counterbore, they will pop into position to form the 
sealing and resilient mounting objectives of the inven 
tion. 
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Many other embodiments of the present invention 
will now occur to those skilled in the art. ‘The basic 
components are a rigid, generally cylindrical tube, and 
a resilient sleeve or sealing-cushioning member secured 
to the rigid tube and interposed between it and the wall 
de?ning the passageway of the bit. The sleeve and 
passageway wall must be shaped in such a way that a 
part of the passageway wall or an added member 
secured to the wall overlies at least a portion of the 
resilient sleeve, so that any operational tendency for 
the tube-and-sleeve to pop out of its seat in the bit will 
be prevented. It is important that no part of the side 
peripheral surface or cylindrical surface of the rigid 
tube contact the metal wall of the bit passageway, or 
any metal member helping to de?ne the same, for by 
spacing the tube radially from all other rigid members it 
is possible to achieve the desired lateral resiliency 
which gives the tube a long fatigue life. 

In connection with those illustrated embodiments of 
the invention using one or more resilient rings contact 
ing the wall of the bit passageway to effect one or both 
of a sealing relationship and a securing relationship, it 
has been found that such rings need not necessarily be 
integral with the resilient sleeve, as illustrated. These 
rings may be made separately, as indicated by the phan 
tom lines 35 in FIG. 1, without detracting from the seal 
ing and securing efficiency of the assembly, making it 
possible to use a simple cylindrical sleeve and one or 
more standard O-rings. 
As used above and in the following claims, a tube or 

sleeve described as “generally cylindrical” is intended 
to include all such members having shapes which may 
be’ assembled to the bit (or piston) without special 
procedures. For example, the outside diameter need 
not necessarily be constant, but may decrease with a 
constant taper, as in a generally conical form, or may 
decrease in steps. Similarly, the quoted expression is in 
tended to encompass cross-sectional shapes departing 
from the circular, e.g., elliptical, polygonal, etc., so 
long as the resulting subassembly appropriates the 
spirit of the invention. 
What is claimed is: 
1. In combination with a percussion bit having an 

anvil upper surface and a ?uid passageway extending 
downwardly from said surface, the improvement which 
comprises: 

a rigid valving tube having one end disposed in the 
?uid passageway; 
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8 
a resilient sleeve secured permanently to the exterior 

of the tube; 
at least one resilient, ring shaped protrusion extend 

ing outwardly from the sleeve in O-ring fashion to 
a diameter larger than that of the ?uid passageway; 

said passageway including annular groove means to 
releasably receive the resilient ring and con?ne the 
sleeve and tube to the bit. 

2. In combination with a percussion bit having an 
anvil upper surface and a ?uid passageway extending 
downwardly from said surface, the improvement which 
vcomprises: 

a generally cylindrical and rigid valving tube having 
one end disposed in the ?uid passageway; 

a resilient, generally cylindrical sleeve secured per 
manently to theexterior of the tube, _ 

a plurality of resilient, axially spaced, ring shaped 
protrusions extending outwardly from the sleeve in 
O-ring fashion to a diameter larger than the nor 
mal diameter of the fluid passageway; 

said passageway including annular O-ring type 
groove means releasably to receive the resilient 
rings to sealingly confine the sleeve and tube to the 
bit. 

3. In combination with a percussion bit having an 
anvil upper surface and a fluid passageway extending 
downwardly from said surface, the improvement which 
comprises: ' 

a rigid valving tube having one end disposed in the 
?uid passageway; 

a resilient sleeve secured permanently to the exterior 1 

of the tube; 
a plurality of axially spaced resilient, ring shaped 

protrusions extending outwardly from the sleeve to 
a diameter larger than the normal diameter of the 
?uid passageway; 

said passageway including annular groove means to 
releasably receive the resilient rings; and 

said sleeve having an annular gap between each set 
of adjacent rings and the wall of the passageway to 
facilitate ring deformation during assembly and 
disassembly of the tube in the bit. 

4. The apparatus of claim 21 which further com 
prises a land means formed in the passageway on the 
side of each groove means opposite the anvil surface to 
provide further sealing against a mating portion of the 
resilient sleeve. 

* * * * * 


