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3,998,566 
1. 

BORING HEADS 

BACKGROUND OF THE INVENTION 
This invention relates to boring heads and in particu 

lar to such heads for boring deep holes. 
The term "boring' as used throughout this specifica 

tion should be interpreted to include not only a simple 
boring operation in which a hole is bored in a formerly 
solid workpiece but also a counterboring operation in 
which an existing hole is increased in diameter. Refer 
ences to "boring head' and “boring tool' should simi 
larly be interpreted to include a head and tool suitable 
for both simple boring and counterboring. 
When boring a deep hole a boring tool is convention 

ally carried in a boring head which is secured to a long 
boring bar. This bar may be rotated by such means as 
an electric or hydraulic motor and advanced within a 
stationary workpiece as the boring operation pro 
gresses. Alternatively the workpiece may be rotated 
and the boring bar held stationary or both the work 
piece and boring bar may be rotated in the same direc 
tion at different speeds or in opposite directions. Using 
one of these procedures holes in excess of thirty feet 
deep can be bored. 
One of the main problems encountered in such a 

deep boring operation is the accurate locating and 
guiding of the boring tool. 

It is an object of the present invention to provide a 
deep hole boring head which overcomes the above 
problem in an efficient and simple manner. 

SUMMARY OF THE INVENTION 

According to the invention we provide a deep-hole 
boring head comprising a body member arranged to 
support a boring tool at one end and to be attached to 
a boring bar at the other end, the body member being 
provided with a number of guidance members adjust 
ably mounted thereon and arranged during use of the 
boring head to contact the surface of the hole bored by 
the boring tool so as to guide the tool during the boring 
of a deep hole, and adjustment means connected with 
the guidance members for adjusting the radial distances 
of the guidance members from the centre line of the 
hole to be bored. 
When it is intended to use a deep boring head in 

accordance with the present invention to bore a deep 
hole, a different tool and head may first be used to 
provide a pilot hole of the required diameter which is 
deep enough to take the boring head in accordance 
with the present invention, the boring head in accor 
dance with the present invention is then inserted into 
this pilot hole and the radial position of the guidance 
members adjusted in order to ensure contact with the 
surface of the pilot hole. The boring operation is then 
continued using the deep boring head which is guided 
by the guidance members. 
Alternatively, a deep hole can be bored by a boring 

head in accordance with the present invention without 
the use of a different tool and head to drill a pilot hole. 
As indicated above a boring head in accordance with 

the present invention may be used to undertake a sim 
ple boring or counterboring operation. If desired these 
two operations can be carried out simultaneously by 
providing the boring head with a tool for boring the 
initial hole and one or more further tools positioned on 
the boring bar side of the previously referred to tool for 
counterboring the initial hole. 
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2 
The guidance members may be in strip form and 

extend in directions substantially parallel to the in 
tended direction of boring. In another construction the 
guidance members may extend in directions inclined to 
the intended direction of boring. For example, the 
guidance members may be in the form of part helical 
strips circumferentially positioned on the body member 
so that a line drawn on the outer surface of the body 
member parallel to the intended direction of boring 
touches or cuts at least two of the guidance members. 

Preferably the guidance members are mounted on 
the body member so that movement of the guidance 
members in directions substantially parallel to their 
longitudinal axes results in the variation of the radial 
distances of the guidance members from the centre line 
of the hole to be bored. 

Preferably the guidance members each comprise a 
strip of low-friction material mounted in a dove-tail 
cross-section tapered shoe which is slidable in a dove 
tail cross-section slot in the body member, the slot 
being tapered so that its depth increases from one end 
to the other. 

Preferably the slots are tapered so that their depths 
decrease towards their ends adjacent to the boring tool. 
This allows the radial distances of the guidance mem 
bers from the centre line of the hole to be increased 
simply by pushing the guidance members along the 
slots from the end of the body member remote from the 
boring tool. 

In an arrangement described in the preceding para 
graph the adjustment means may comprise an inter 
nally threaded sleeve which encircles and is in screw 
threaded engagement with a portion of the body mem 
ber remote from the boring tool. The sleeve is arranged 
to contact the ends of the guidance members remote 
from the boring tool so that rotation of the sleeve in 
one direction results in the axial movement of the 
sleeve towards the boring tool and consequent longitu 
dinal and radially outward movement of the guidance 
members. 
The adjustment means includes a locking means to 

lock the sleeve in the required axial position on the 
body member during use of the boring head in order to 
ensure that the guidance members remain in contact 
with the surface of the hole bored by the boring tool. 
This locking means may conveniently take the form of 
a locking ring which is in screw-threaded engagement 
with the threaded portion of the body member. The 
locking ring is screwed up into contact with the sleeve 
which is then rotated in the reverse direction slightly in 
order to lock the sleeve and locking ring securely in 
position on the body member. 
The boring head may be secured to the boring bar in 

a variety of ways. For example, the end of the body 
member which is to be secured to the boring bar may 
be provided with a socket arranged to receive a spigot 
provided on the end of the boring bar. 
The socket may be provided with two axially extend 

ing keyways circumferentially spaced 180 degrees 
apart and arranged to receive two co-operating axially 
extending keys provided on the boring bar spigot thus 
preventing relative rotation between the boring bar and 
head. 

In such an arrangement the boring head may be lo 
cated axially on the boring bar by two countersunk set 
screws provided with conical heads, the screws being 
arranged to extend with clearance through two holes 
provided in the body member and to engage screw 

T 



3,998,566 3 
threaded blind bores provided in the boring bar spigot. 
By arranging the counter-sinking of the holes to be 
eccentric relative to the holes themselves, tightening of 
the set screws results in a wedging action taking place 
between the heads of the set screws and the counter- 5 
sinking which displaces the boring head towards the 
boring bar and draws the base of the boring head 
socket up against the end of the boring bar spigot. 
As an alternative to the set-screw arrangement de 

scribed above, the boring head may be provided with a 
socket which is internally screw-threaded and is ar 
ranged to receive the end of the boring bar which is 
provided with a corresponding screw-threaded portion. 
This arrangement takes longer to assemble and disman 
tle than the set-screw arrangement and thus results in 
greater "down-time' when a change in boring head is 
required. 

In deep boring machines it is conventional to provide 
a drilling down the centre of the boring bar and boring 
head through which a liquid which cools and lubricates 
the boring operation is passed. In order to seal the joint 
between the boring head and bar against the escape of 
this liquid an O-ring may be provided between the end 
of the boring bar and the base of the boring head 
socket. 

BRIEF DESCRIPTION OF THE DRAWINGS 
One embodiment of the invention will now be de 

scribed by way of example with reference to FIGS. 1 to 
10 of the accompanying drawings in which: 
FIG. 1 is a side view of part of a boring head embody 

ing the invention for use in counterboring deep holes; 
FIG. 2 is an end view in the direction of the arrow A 

of FIG. 1; , 
FIG. 3 is an end view in the direction of the arrow B 

of FIG. 1; 
FIGS. 4 and 5 are side and end views respectively of 

a guidance member for use in the boring head shown in 
FIG. 1; 
FIG. 6 is a side view of a tool clamping head for use 

in the boring head shown in FIG. 1; 
FIG. 7 is an end view in the direction C of FIG. 6; 
FIG. 8 is a side view of the end of a boring bar for use 

with the boring head shown in FIG. 1; 
FIG. 9 is a side view of an alternative boring bar end 

arrangement; and 
FIG. 10 is a side view on a reduced scale of part of an 

alternative boring head arrangement employing part 
helical guidance members for use in counterboring 
deep holes. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to the drawings, a deep hole boring head 
for use in counterboring deep holes comprises a gener 
ally cylindrical body member 1 provided with a recess 
2 at one end thereof in which a counterboring tool or 
tools may be clamped by a clamping head 3, shown in 
FIGS. 6 and 7, and a socket 4 at the other end thereof 
arranged to receive a spigot 5 provided on the end of an 
associated boring bar 6, shown in FIG. 8. 
The body member 1 is provided with a number of 

circumferentially spaced dove-tail cross-section slots 7 
which extend axially relative to the boring head. As can 
be seen from FIG. 1 the slots 7 are taperéd so that their 
depth decreases towards the end adjacent to the tool 
recess 2. 
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4 
In each of these slots 7 is disposed a guidance mem 

ber, shown in FIGS. 4 and 5, in the form of a bearing 
strip 8 made from low-friction material mounted in a 
tapered metal shoe 9 of dove-tail cross-section. The 
bearing strips 8 are secured to the shoes 9 by counter 
sunk screws 10. 
As will be evident from the drawings, by sliding the 

shoes 9 along the slots 7 the radial distances of the 
outer surfaces 11 of the bearing strips 8 from the longi 
tudinal axis XX of the boring head can be varied. The 
radial position of the outer surfaces 11 of the bearing 
strips should be adjusted so that the bearing strips make 
rubbing contact with the surface of the hole counter 
bored by the counterboring tool or tools. In order to 
ensure the correct location of the tool or tools through 
out an entire counterboring operation it may be neces 
sary from time to time to cease counterboring, with 
draw the head from the counterbore and re-adjust the 
radial position of the bearing strips. 
In order to adjust the position of the shoes 9 within 

the slots 7, an internally screw-threaded sleeve 12 is 
provided which encircles and is in screw-threaded en 
gagement with a portion 13 of the body member re 
mote from the tool or tools. The sleeve 12 is arranged 
to contact the adjacent ends of the shoes 9 in the slots 
7, so that rotation of the sleeve in one direction results 
in the axial displacement of the sleeve towards the tool 
or tools and the consequent axial and radially outward 
movement of bearing strip 8. An internally screw 
threaded locking ring 14 is also provided for engage- . 
ment with the screw-threaded portion 13 of the body 
member. The locking ring 14 enables the sleeve 12, and 
hence the bearing strips 8, to be locked in any desired 
position during operation of the boring head by screw 
ing the locking ring into contact with the end of the 
sleeve 12 and then rotating the sleeve 12 slightly in the 
reverse direction in order to lock the sleeve and ring 
securely together. The sleeve 12 and ring 14 are pro 
vided with circumferentially spaced depressions 15 and 
16 respectively to facilitate their rotation. 
In order to ensure that the bearing strips and shoes 

will not be left behind in the hole when the boring head 
is withdrawn, each shoe 9 is provided with a grub screw 
17 which extends through a screw-threaded bore 18. 
After the bearing strip 8 has been located at the correct 
radial position by the sleeve 12, each of the grub screws 
17 is brought into contact with a more steeply tapered 
portion 19 provided in the base of each slot at the end 
thereof adjacent the tool or tools. This prevents the 
friction between the bearing strips and the surface of 
the hole causing the bearing strips and shoes to be 
withdrawn from the slots when the boring head is with 
drawn from the hole. 
The boring head is located against rotation on the 

boring bar by two axially extending circumferentially 
spaced keyways provided in the socket 4. These key 
ways, which are spaced 180° apart, co-operate with 
corresponding axially extending keys 21 provided on 
the boring bar spigot 5. The boring head is axially lo 
cated on the boring bar by means of two countersunk 
screws 22. These screws, which are provided with coni 
cal heads 23, extend with clearance through counter 
sunk holes 24 provided in the body member and engage 
screw-threaded blind bores 25 provided in the boring 
bar spigot 5. The countersunk portion 26 of each bore 
24 is eccentrically disposed relative to the remainder of 
the bore so that as the set screws 22 are tightened a 
Wedging action takes place between the conical heads 
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23 and the countersunk portions 26 which axially dis 
places the boring head relative to the boring bar and 
ensures that the base of the socket 4 is drawn into 
contact with the adjacent end of the spigot 5. In deep 
boring machines it is conventional to provide a drilling 
down the centre of the boring bar and boring head 
through which a liquid which cools and lubricates the 
boring operation is passed. As can be seen from FIG. 8, 
the boring bar 6 is provided with such a drilling 27 and 
the boring head also includes a drilling 28 which 
emerges through the outer surface of the boring head at 
four locations, two of which are shown in FIG. 1 at 29. 
In order to seal the joint between the boring head and 
boring bar against the escape of the lubricating and 
cooling fluid, an O-ring 30 is partially recessed into the 
ends of the boring bar spigot 5 and is arranged to 
contact the base of the socket 4 when the set screws 22 
are tightened. 
As previously described, the body member 1 is pro 

vided with a recess 2 in which tools may be clamped by 
the clamping head 3. With the arrangement shown in 
FIGS. 1 and 2, the boring head may be arranged to 
support two tools disposed 180° apart. This enables the 
boring head to perform two counterboring operations 
simultaneously, as one tool can be arranged to perform 
a rough counterboring operation and the other tool can 
be arranged to perform the final counterboring opera 
tion. The use of two boring tools 180° apart in this 
manner also helps to minimise the problem of vibration 
during deep counterboring and this symmetrical ar 
rangement results in a more balanced boring head. If 
desired the body member can be arranged to support 
more than two tools, these preferably being located at 
cqually circumferentially spaced locations on the body 
member. These tools may be spaced axially on the body 
member if desired. 
The tool clamping head 3, shown in FIGS. 6 and 7, 

with which the tools are clamped in the recess 2 com 
prises a plate 31 which is secured to the end of the body 
member 1 by four bolts (not shown) which extend 
through apertures 32 provided in the plate 31 and en 
gage screw-threaded blind bores 33 provided in the 
body member. The side of the plate 31 adjacent the 
body member is recessed at 34 to receive two tools, the 
recess 34 co-operating with the recess 2 in the body 
member so that the tools are partially recessed into the 
plate and body member. Four clamping bolts 35 extend 
through screw-threaded bores 36 in the plate 31, two 
bolts 35 being arranged to contact and clamp each tool 
against the body member. Locating pegs 37 provided 
on the plate extend into small sockets 38 in the end of 
the body member in order to ensure that the plate and 
body member are maintained in their correct relative 
positions. 

In FIG. 7 two counterboring tools 39 and 40 are 
shown aligned with the portions of the recess 34 ar 
ranged to accept them. When the tools are in their 
operating positions within the recess 34 the ends 41 
and 42 of the tools will contact the faces 43 and 44 of 
the plate respectively. 
As an alternative to the set-screw arrangement de 

scribed above for securing the boring head to the bor 
ing bar, the boring head may simply be provided with 
an internally screw-threaded socket arranged to re 
ceive a correspondingly screw-threaded portion of the 
boring bar. In such an arrangement, which is illustrated 
in FIG. 9, the screw-threaded socket indicated at 40 
will be so arranged that rotation of the boring bar 41 
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6 
during a boring operation tends to screw the boring bar 
into the socket. 
As a further alternative, not shown, the end of the 

boring bar may be frusto-conical in form and received 
in a corresponding frusto-conical recess in the boring 
head. Relative rotation and axial movement between 
the boring bar and head may again be prevented by 
keys, slots and countersunk screws as previously de 
scribed with reference to the construction shown in 
FIGS. 1 to 8, the keys and slots being provided on the 
conical surfaces of the boring bar and head respec 
tively. 
Although in the arrangement described in detail 

above the guidance members of the boring head extend 
in directions substantially parallel to the intended di 
rection of boring the guidance members and their asso 
ciated slots may extend in directions which are inclined 
to the intended direction of boring. For example, as 
shown in FIG. 10, the guidance members 42 and their 
co-operating slots may be part-helical in form so that if 
a line were to be drawn along the outer surface of the 
boring head in a direction parallel to the intended di 
rection of boring such a line would touch or cut at least 
two of the guidance members. Such an arrangement 
may again employ tapered guidance members and slots 
as described above, the ends 43 of the guidance mem 
bers remote from the tool or tools again being con 
tacted by an internally-threaded adjustment sleeve 44 
of the form described above. 
The use of part-helical guidance members as de 

scribed above provides a greater degree of support for 
the boring head when the head is counterboring a hole 
whose surface has an axially extending discontinuity 
such as an axially extending keyway. As the part-helical 
guidance members will not extend parallel to such a 
keyway they will not tend to enter the keyway as might 
be the case if the guidance members and keyway were 
parallel. 
When it is intended to use a deep boring head as 

described above to counterbore a deep hole, a different 
tool and head arrangement may first be used to provide 
a pilot counterbore of the required diameter which is 
deep enough to take the deep boring head as described 
above. The deep boring head is then inserted into this 
pilot counterbore and the radial positions of the guid 
ance members adjusted using the sleeve 12 in order to 
ensure that the bearing strips 8 contact the surface of 
the pilot counterbore. The counterboring operation is 
then continued using the deep boring head which is 
guided as previously described by the guidance mem 
bers. 

In addition to enabling the easy setting-up of the 
boring head for operation, the ability to adjust the 
radial positions of the guidance members enables one 
boring head to be capable of counterboring a range of 
hole diameters. This range can be further extended by 
fitting bearing strips mounted on thicker shoes. 
Although the invention has been described above in 

relation to a boring head for use in counterboring an 
existing deep hole it will be understood, as mentioned 
previously, that the invention is applicable to boring 
heads for performing the simple boring operation of 
boring a hole in a formerly solid workpiece or to boring 
heads which are capable of performing simple boring 
and counterboring operations simultaneously. 

I claim: 
1. A deep hole boring head comprising a body mem 

ber arranged to support a boring head at one end and to 
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be attached to a boring bar at the other end, a number 
of guidance members each comprising a strip of low 
friction material mounted on a dove-tail cross-section 
tapered shoe, each shoe being respectively slidable in a 
dove-tail cross-section slot whose depth increases from 
one end of the slot to the other, adjustment means 
arranged to displace the guidance members longitudi 
nally within their slots in order to adjust the radial 
distances of the guidance members from the centre line 
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8 
of the hole to be bored, and a screw carried by each 
guidance member and arranged to engage the body 
member, after each guidance member has been ad 
justed into the desired position relative to the body 
member, to prevent friction between the guidance 
members and the surface of the hole bored by the bor 
ing head causing the guidance members to be with 
drawn from their slots when the boring head is with 
drawn from a hole after a boring operation. 
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