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relates to a taper-boring nmachine for taper-boring an inner surface

of a pipe fitting. Throughout this specification the term"pipe

fitting" refers to fittings and connectors such as el bows of varying

angl es, T-pieces, reducers flanges and the like. i \
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BACKGROUND TO THE INVENTION

THIS invention relates to a taper-boring machine for taper-boring an inner

surface of a pipe fitting.

Throughout this specification the term "pipe fitting" refers to fittings and
connectors such as elbows of varying angles, T-pieces, reducers flanges and
the like.

In instances where a thicker walled fitting is welded to a thinner walled pipe,
the inner w;lll of the fitting adjacent to the weld is taper-bored before the
fitting is welded to the pipe. If this were not done a step would exist at the
interface between the pipe and the fitting due to the different wall thicknesses
of the pipe and the fitting. This step would increase the turbulence of a fluid
flowing through the pipe and the fitting, thereby increasing friction losses.

Conventionally, a fitting is taper-bored using a circular boring machine which
is inserted into the end of the fitting. A problem which exists with taper-
boring fittings in this way is that the boring machine must be concentrically
placed otherwise an asymmetic bevelled edge is created on the fitting.

Furthermore, the boring machine can only be used in fittings which have a
circular cross-section and it cannot be used in fittings which have been

distorted through use, manufacturing defects or damage in transit.
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I'n i nstances where a thicker walled fitting is welded to a thinner walled
pi pe, the inner wall of the fitting adjacent to the weld is

t aper - bay@edobakore t he fitting is welded to the pi ppcT/icBes/msso wer e
not done a step would exist at the interface between the pipe and the
fitting due to the different wall thicknesses of the pipe and the
fitting. This step would increase the turbulence of a fluid fl ow ng
through the pipe and the fitting, thereby increasing friction |osses.
Conventional ly, a fitting is taper-bgyed using a circular boring machine

whi ch is inserted into the end %f the fitti ng. A problem which exists
wth taper- boring fittings in this way is that the boring machi ne
must be concentrically pl aced ot herwi se an asymretic bevell ed edge is
created on the fitting. Furthernore, the boring nmachine can only be
used in i A Wi HVENTION rcul ar cross-section and it. cannot be
used in flttlngs whi ch have been di storted through use, manufacturing
defects or damage in transit. '

- 2- According to the invention there is provided an apparatus for taper-boring a

bevelled surface into an inner wall of a pipe fitting, the apparatus comprising:

support means for supporting the fitting on the apparatus;

drive means for rotating the fitting with respect to the apparatus;

a rotatable milling head locatable at least partially within the fitting on
the fitting being supported by the support means,

the arrangement of the support means and the milling head being such that the
fitting is rotatable with respect to the milling head.

Preferably, the milling head is moveable, more particularly pivotable, with
respect to a fitting supported by the support means.

The support means may comprise at least three rotatable rollers displaced

from one another in a triangular arrangement and defining a space between the
" rollers in which a fitting is supportable.

Typically, the drive means is provided on one of the three rollers.

Preferably, at least one of the rollers is moveable with respect to the other

rollers so as to allow different sized fittings to be accommodated in the space

between the rollers.
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SUWVMARY OF THE | NVENTI ON
apparatus for taper-boring a bevelled surface into an inner wall
fitti nfO¥¥1&par at us conpri si ng:
the fitting on the apparatus;

Wi th respect to the apparatus;

at least partially within the fitting on
by the support neans,
mlling head being such that the fit
mlling head.

pi vot abl e,

support neans nmmy conprise at
one anot her

According to the invention there is provided an

of a pipe

support neanBCT/GBIYMIYDIrti ng
drive nmeans for rotating the fitting
a rotatable mlling head | ocatable
the fitting being supported.
the arrangenent of the support neans and the’
it§ing is rotatable with respect to the
Preferably, the mllITng head is noveable, nore particularly

Wth respect to a fitting supported by the support neans. The

passages of the specification which refer to the accompanying drawings. The
drawings, however, are merely illustrative of how the invention might be put

into effect, so that the specific form and arrangement of the features shown is

not to be understood as limiting on the invention.

Figure 1 is a cross-section through an elbow fitting adjacent to the end

of a pipe, the elbow fitting having been taper-bored;

Figure 2 is a diagrammatic plan view of a taper-boring machine

according to the invention; and

Figure 3 is a diagrammatic side view of the taper-boring machine
depicted in Figure 2.

DETAILED DESCRIPTION OF AN EMBODIMENT

Figure 1 illustrates a cross-sectional side view through an elbow fitting 10
adjacent to a pipe 12, the elbow fitting having been taper-bored making it
suitable for connection to the pipe. As can be seen from Figure 1, the wall of
the elbow fitting 10 is thicker than the wall of the pipe 12. Referring
specifically to the magnified section of Figure 1, it can be seen that the outer
edges of the ends of the elbow fitting 10 and the pipe 12 are chamfered such
that on the fitting and the pipe being joined together they define a V-shaped
channel around the outer circumference of the interface between the fitting

and the pipe. This channel is used in the butt-welding of the fitting to the

SUBSTITUTE SHEET (RULE 26)

| east three rotatable rollers displaced from

in a triangular arrangement and defining a space between the
rol l ers i nARntBhodiment of tae iivestion dptdgserbed n detail in the following -

e

\

x

|




Typically, the drive neans is provided on one of the three rollers.
Preferably, at |east one of the rollers is noveable with respect to the

ot her roly¢édgiostes as to allow different sized fittings to heraememndat ed |n'
t he space between the rollers.

- 3- An enbodi ment of the invention is described in detail in the
foll ow ng passages of the specification which refer to the acconpanyi ng
drawi ngs. The draw ngs, however, are nerely illustrative of howthe -

i nvention mght be put into effect, so that the specific formand
arrangenment of the features shown is" ot to be understood as |initi ng on
the invention. BRI EF DESCRI PTI ON OF THE ACCOVPANYI NG DRAW NGS

pipe.

As can also be seen from the magnified section of Figure I, the inner wall of
the fitting 10 is taper-bored to form a chamferred or bevelled surface between
the differing inner diameters of the pipe 18 and the conduit 20. As has already
been described in the background to this specification this chamfering of the

surface reduces the turbulence created.

This invention relates to the taper-boring machine used in creating the
chamfered surface 16 on the inner wall at the end of the fitting 10. An
embodiment of such a machine is depicted diagrammatically in Figures 2 and
3 of the accompanying drawings. Referring to Figure 2, the machine
comprises a bed 22 on which is mounted three rollers 24, 26 and 28. Each of
the rollers has an impact-resistant polyurethane outer skin and is mounted on
its own rotatable shaft 30 depicted in Figure 3. The three rollers are spaced
apart from one another to define a space in which a circular fitting can be held.
In Figures 2 and 3 a T-shaped fitting 32 is depicted in dashed outline with the
circumferential surface of one of the arms of the T-shaped fitting. being held
between the three rollers. The shaft of roller 24 is mounted on a lead screw 34
allowing the roller to be moved towards and away from the other two rollers
26 and 28 thereby allowing fittings having differing diameters to be

accommodated between the rollers.

Extending through an opening 36 in the bed is a shaft 38 on which is mounted
a milling cutter. The milling cutter 40 is orientated at an angle with respect to
the horizontal. A motor 44 is provided in the machine to drive the shaft 38
and the milling head 40. Bearings 46 are provided on the shaft for supporting
the shaft. The bearings 46 are connected to an arm 48 which is pivotably
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“Fi g‘ure 1 Is a cross-section through an elbow fitting adjacent to the end

of a pipe, the elbow fitting having been taper-bored, Figure 2 Is a

di agr ammwioi oo/0pie8n vi ew of a taper-boring nmachine PCT/GBe8028Y0di Ng t o
t he invention; and Figure 3 is a diagrammatic side view of the

t aper - bori ng machi ne depicted in Figure 2. DETAI LED

DESCRI PTI ON OF AN ENMBODI MENT Figure 1 illustrates a cross-sectional side
view through an elbow fitting 10 adjacent to a pipe 12, the el bow fitting
havi ng been taper-bored naking it sui tsalgl e for connection to the pipe. As
can be seen fromFigure 1, the wall of the elbow fitting 10 is thicker than
the wall of the pipe 12. Referring specifically to the magnified section of
Figure 1, it .can be seen that the outer edges of the ends of the el bow
fitting 10 and the_ pipe 12 are chanfered such that on the fitting and the
pi pe bei ng jennedted &y thenmpchirgegbays pives peiny-Shwpich alloavsribe aanoAn® the outer

ci rcunferenc ' fa 11 tel l.pe. Thi's

channel is u@ggé }}%gf%ﬂe&gﬁsﬁt “S\%ﬁﬁgﬁ%ﬁﬁ;ﬁ? "%‘Egm{‘%’{’is?ﬁg p?%\q 9%1‘2& S

SUBSTI TUTE SpifizbtTthé ShAfE38@hd thereby the milling head 40 in a horizontal plane with
respect to the fitting.

Once a fitting has been secured between the rollers the milling head 40 is
pivoted sideway towards and into contact with the inner wall of the fitting as
can be seen in the magnified section of Figure 3. The milling cutter is rotating
rapidly and on engaging with the inner face of the wall cuts into this face, as
can also be seen in the magnified section of Figure 3. Simultaneously the
fitting is rotated slowly between the rollers 24, 26 and 28 thereby creating the
chamfered surface around the end of the inner wall of the fitting.

In order to rotate the fitting between the rollers rollers 26 and 28 are mounted
on shafts on which toothed gears are provided. This is not depicted in the
accompanying drawings. A chain extends around these tooth gears and
around the toothed gear of a reduction gearbox. The reduction gearbox is
connected to a drive motor which drives the chain and thereby rotates the

rollers.

It will be appreciated that as the milling head is pivoted further towards the
fitting 32 a deeper cut is created into the wall of the fitting. A number of
passes past the milling head are usually required before the desired wall
thickness for the fitting is achieved. On the desired chamfering of the inner
surface having being achieved the milling head is moved out of engagement
with the fitting and the fitting is removed from the taper-boring machine.
Thereafter other openings in the fitting can also be taper-bored.
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‘o4 pi pe. As can al so be seen fromthe magnified section of Figure 1,
the inner wall of the fitting 10 is taper-bored to forma chanferred or
bevel | eg\,éwl & between the differing inner dianeters ofpd6B4281018 and
t he condu . As has already been described in the background to this
specification this chanfering of the surface reduces the turbul ence
creat ed. This invention relates to the taper-boring machi ne used in
creating the chanfered surface 16 on the inner wall at the end of the
fitting 10. An enbodi nent of such a machine is depicted diagrammatically in
Figures 2 and 3 of the acconpanying -df awi ngs. Referring to Figure 2, the
machi ne conprises a bed 22 on which is nounted three rollers 24, 26 and 28.
Each of the rollers has an inpact-resistant pol yurethane outer skin and is
nmount ed on )

A particular advantage of the machine is that it taper bores the wall of the .

fitting to an even thickness around the inner circumference of the fitting
irrespective of eccentricity of the shape of the fitting.

SUBSTITUTE SHEET (RULE 26)



‘its own rotatable shaft 30 depicted in Figure 3. The three rollers are
spaced apart fromone another to define a space in which a circular fitting
can be hwlQi99/66868Fi gures 2 and 3 a T-shaped fitting 32 i s CRR/GBWM2BY dashed
outline with the circunferential surface of one of the arns of the T-shaped
fitting. being held between the three rollers. The shaft of roller 24 is
nmounted on a |lead screw 34 allowing the roller to be noved towards and away
fromthe other two rollers 26 and 28 thereby allowing fittings having ~
differing dianeters to be accommodat ed7bet ween the rollers. Ext endi ng

t hrough an opening 36 in the bed is a shaft 38 on which is nounted a
mlling cutter. The mlling cutter 40 is orientated at an angle with
respect to the horizontal. A notor 44 is provided in the machine to drive
the shaft 38 gnd the mlling head 40. Bearings 46 are provided on the shaft
for supportiﬁgmpﬁé shaft. The bearings 46 are connected to an arm-48 which
I's pivotably . -5- e

1. An apparatus for taper-boring a bevelled surface into an inner wall of a
pipe fitting, the apparatus comprising:

support means for supporting the fitting on the apparatus;

drive means for rotating the fitting with respect to the
apparatus;

This Sheet Has Been Replaced
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a rotatable milling head located at least partially within the

fitting on the fitting being supported by the support means;

the arrangement of the support means and the milling head being such

that the fitting is rotatable with respect to the milling head.

2. An apparatus according to claim 1, wherein the milling head is
moveable with respect to a fitting supported by the support means.

3. An apparatus according to claim 1, wherein the milling head is

pivotable with respect to a fitting supported by the support means.

4. An apparatus according to any one of the preceding claims, wherein
the support means comprises at least three rotatable rollers displaced
from one another in a triangular arrangement and defining a space

between the rollers in which the fitting is supportable.

S. An apparatus according to claim 4, wherein the drive means is

(WINNMIE  svssmmore smeer muee 20

THIS SHEET HAS BEEN
REPLACED




connected to the machi ne about pivot point 50 which allows the arm48 to
nove through arc 51. An adjustnent mechanism52 is provided in order to

pi vot theo9babétes38 and thereby the mlling head 40 in a hecT/gBog/@B1gl ane
with respect to the fitting. Once a fitting has been secured between the
rollers the mlling head 40 is pivoted sideway towards and into contact
with the inner wall of the fitting as can be seen in the nmagnified section
of Figure 3. The mlling cutter is rotating rapidly and on engaging with
the inner face of the wall cuts into this face, as can also be seen in the
magni fi ed section of Figure 3. Sinultdneously the fitting is rotated slowy
between the rollers 24, 26 and 28 thereby creating the chanfered surface
around the end of the inner wall of the fitting. In order to rotate the
fitting between the rollers rollers 26 and 28 are nounted on shafts on

whi ch toot hed gediravidedopprsefdbeithregiolierss not depicted in the acconpanying
drawi ngs. A chain extends around these tooth gears and around the t'oot hed
gear of a reduction gearbox. The reduction gearbox is connected to a drive
mot or whi ch &lr i vesn tapparathfiaccondiflg th elatyd bo5ahereinhat leadt loge of the It Wil | be
appreciated that as the mlling head is pivoted further towards the fitting
32 a deeper cut irellessdamaqyeable Jvith, gespegt|to ghe other mpllers §9 asAoralieMer of passes

t the mlli : ' j |
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i nner surface hauollgsbei ng achieved the mlling head is noved out of
engagenent with the fitting and the fitting is renoved fromthe
t aper-boring machi ne. Thereafter other openings in the fitting can al so be

taper -bored.s, An apparatus for taper-boring a bevelled surface into an inner wall of a

pipe fitting substantially as herein described with reference to the

accompanying drawings.
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" 6- A particul ar advantage of the machine is that it taper bores the
wall of the fitting to an even thickness around the inner circunference of

the fittwa9dedlespecti ve of eccentri{:%x of the shape of tREI/GBIYI23LP
r

Clainms: 1. An apparatus for tape ing a bevelled surface into an
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,flttl ng, the appar at ys—ee#pi+s-ng support neans for
supporting the fitti rgRElPLAO’EMWpﬂHEHJ drive means for

rotating the fittingjw tFe appar at us; a

rotatable mlling hEcld sl parti hi fitti hat
‘i's being supported by t -2; —E‘%St'%t?hsbeﬁﬁié\igw{y—@é he
support neans. and thg¢ mi I g such that the fitting is

rot at abl e vviﬁ“_‘ﬂéﬁpe(t to the mlling head, and the support means
conprising at least tmree rotatapteTutlers displaced fromone another in a
triangul arlarr aﬂgeamtatm@rdmerﬁbbnggabgpalw seface énto ahdnnerl wall sf apipdi ch

t he fitti I S supportable.. An apparatus according to claim
1, wherein the h\%&’%?@gﬁg"}ss‘: m’&ge W th respect to the fitting

that is being supported by the support neans. 3. An appar at us
according to claim1, wherein the drive nmeans is provided on one of
the three rollers. swppoﬂmmépwmaomvabrﬁmwgth@annasam,z wherein the
drive nmeans is provided on one of the three rollers.

drive means for rotating the fitting with respect to the apparatus;

a rotatable milling head located at least partially within the fitting that
is being supported by the support means;

the arrangement of the support means and the milling head being such that the
fitting is rotatable with respect to the milling head, and the support means
comprising at least three rotatable rollers displaced from one another in a
riangular arrangement and defining a space between the rollers in which the

fitting is supportable.

2. An apparatus according to claim 1, wherein the milling head is movable with
respect to the fitting that is being supported by the support means.

3. An apparatus according to claim 1, wherein the drive means is provided on
one of the three rollers,

4. Axn apparatus according to claim 2, wherein the drive means is provided on
one of the three rollers.

5. An apparatus according to claim 1, wherein at least one of the rollers is
moveable with respect to the other rollers so as to allow different sized fittings
to be accommodated in the space between the rollers.

6. An apparatus according to claim 2, wherein at least one of the rollers is

moveable with respect to the other rollers so as to allow different sized fittings

to be accommodated in the space between the rollers.

gy



5. - An apparatus Jcgpp % 1, wherein at |east one of the
rollers is MS@ﬂt to the other rollers so as to all ow
different sized fit |ﬁ hbe Jaccommmodat ed in the space between the

rollers. 6. An aﬁpilrgtdéNaZQﬁbr i g to ¢laim2 wherein at |east one of
‘the rollers is lmpveahle withiré¢Spect Sy - Y to

allow different sized fittings to be accommpdated in the space

bet ween the rollers! | EPLACEMENT SHEET 7. An
appar at us accor dnnapperates a¢aording vib exlaim 3atwhiersars tat deast ohet ¢fetheotdllersis s
noveabl e with respe the oth rollers so_a al,l i ffer t5|zed
1t ngs pEeibte boripsthap e fenshliis38 o8 o ainl eiine s Bfkes” 75
An appar at us aCMdZHcG&n}dbdﬁﬂeahﬁT‘dfé spiérBebivéenathe tilRey. one of the rollers Is

noveable with respect to the other rollers so as to allow different sized
fittings to be accommpdated in the space between the rollers.

8. An apparatus according to claim 4, wherein at least one of the rollers is

moveable with respect to the other rollers so as to allow different sized ﬁttmgs

to be accommodated in the space between the rollers.

9. An apparatus according to claim 1, wherein the milling head is pivotable with

respect to the fitting that is being supported by the support means.

10.  An apparatus according to claim 9, wherein the drive means is provided on
one of the three rollers.

11.  An apparatus according to claim 9, wherein at least one of the rollers is
moveable with respect to the other rollers so as to allow different sized fittings

to be accommodated in the space between the rollers.
12.  An apparatus according to claim 10, wherein at least one of the tollers is

moveable with respect to the other vollers so as to allow different sized fittings

to be accommodated in the space between the rollers,
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9. &M apparatus according to claiml, wherein the nmlling NEN $Pol ey
pi vot abl e wi respect to the fitting that is being sufgiMpied by the

suppor t mean$CT10. An ¥PPRCHEHECTHIAL BREERY ORGANGATIOHh 9, wher M8t he drive

nmeans | I OV o] of th | :
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fitlti ng23B 5/16, B23© 3pa accommodat ed|ial t he space between the rollers. 12.
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(57) Abstract

An apparatus for taper-boring 2 bevelled surface (16) into an inner wall of a pipe fitting (10, 32). The apparatus comprising support
means, in the form of rollers (24, 26, 28), for supporting the fitting on the apparatus; drive means for rotating the fitting with respect
to the apparatus and a rotatable milling head (40) located at least partially within the fitting being supported by the support means. The
arrangement of the support means and the milling head is such that the fitting is rotatable with respect to the milling head.




