wo 2010/019054 A2 I 0K 0 IR OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization /gy |11 NN O 01000 AT O OO R A
nternational Bureau Wi ‘ U
(43) International Publication Date \'é’;___,/ (10) International Publication Number
18 February 2010 (18.02.2010) PCT WO 2010/019054 A2
(51) International Patent Classification: HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
B23B 29/24 (2006.01) B23Q 3/155 (2006.01) KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
B23B 29/32 (2006.01) B23Q 3/157 (2006.01) ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
B23Q 3/12 (2006.01) NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
. o SE, SG, SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT,
(21) International Application Number: TZ. UA. UG. US. UZ. VC. VN. ZA. ZM. ZW.
PCT/NZ2009/000159 ’ ’ T ’ T ’
. . (84) Designated States (unless otherwise indicated, for every
(22) International Filing Date: kind of regional protection available): ARIPO (BW, GH,
7 August 2009 (07.08.2009) GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
(25) Filing Language: English ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
(26) Publication Language: English ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
(30) Priority Data: MC, MK, MT, NL, NO, PL, PT, RO, SE, S, SK, SM,
570391 11 August 2008 (11.08.2008) NZ TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).
(71) Applicants and .
(72) Inventors: BOYES, Barrie John [NZ/NZ]; 181 Stokes Declarations under Rule 4.17:
Valley Road, Stokes Valley, Lower Hutt 5019 (NZ). — as to applicant’s entitlement to apply for and be granted
BOYES, David Aaron [NZ/NZ]; 181 Stokes Valley a patent (Rule 4.17(ii))
Road, Stokes Valley, Lower Hut 5019 (NZ). — as fto the applicant's entitlement to claim the priority of
(74) Agents: ROBERTSON, Thomas, George et al.; Floor 1, the earlier application (Rule 4.17(iii))

29 Waterloo Road, (P O Box 30495), Lower Hutt 5010
(NZ).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

31

of inventorship (Rule 4.17(iv))
Published:

without international search report and to be republished
upon receipt of that report (Rule 48.2(g))

(54) Title: A UNIVERSAL TOOL MOUNTING SYSTEM FOR A MACHINING CENTRE

(57) Abstract: A universal tool mounting system for a machining centre relates to CNC machine tools, comprising a main drum
into which mounts a plurality of tool holder unit stations, these create a platform to attach, mount and interchange tool holder
units on each station, where each tool holder unit is chosen from a designed selection which can turn, mill, bore, drill and rapidly
machine components with multicut tools or alternately each performs a combination of these operations and each holds a plurality
of tools. The main drum is indexed to position the tool holder unit station with the attached tool holder unit to the operative posi-
tion, then the tool holder unit station is indexed to position a selected tool to the machining position. The tool holder unit stations
also provide live tooling functions to any attached live tooling tool holder units. Tool holder unit stations can also be preindexed.
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A universal tool mounting system for a machining centre
‘The universal tool mounting system for a machining centre relates to CNC machine tools that are
used to machine components and workpieces of multiple material types throughout the
engineering industry. Current CNC lathe turret designed machiné tools are restricted by the
number, selection and arrangement of tools positioned on their turrets due to the design layout of
them. This type of tooling layout and the émount of tools on them limits the time the lathe can
remain in productive operation. This is due to the need to replace worn cutting tools that affect
the production tolerances and quality of the surface finish on the machined component or |
-workpiece. Production time is lost due to the replacement and resetting of a new compliment of
cutting tools in these machines and then the recommencement of production again, which is a

reoccurring operational sequence during the productive life of this type of machine design.

The limited:number of tools that can be accommodated on all current CNC lathe turret designs
restricts the versatility and types of cutting tools that can be set up on the lathe turret which
restricts its ability to machine complex components in some circumstances. The layout of tools
on current turret designed lathes also restricts the ability to mount customized tooling systems
with variable tooling configurations and functions on them. The limited number of tools on a
CNC turret lathe usually causes it to be set up to machine only one component at once, which

restricts the function ability of this type of design.

The main objective of the universal tool mounting system for a machining centre is to mount a
plurality of indexable tool holder unit stations in a main turret, to create a platform to attach and
mount and interchange tool holder units on each one, wherein each tool holder unit holds a
plurality.of tools And to index the main turret so that the tool holder unit stations and any

attached and mounted tool holder unit or another tool mounted on the main turret can be

interchanged to suit the operational machining procedures to be performed on components and
workpieces. Tool holder units with driven tooling functions known as live tooling can also be
used and attached to the tool holder unit statioﬂs. A chosen selection of tool holder units can be
designed, manufactured and sold as a set to compliment the machine. Tool holder units can also
be custom designed and built to mount onto the tool holder unit stations. Internal assemblies and
componentry mounted within the universal tool mounting system for a machining centre at a
chosen position provides two main functions to a tool holder unit station in the main turret when

it engages into it. The first function indexes the attached tool holder unit to a desired rotational
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position. The-second function provides the driving means to any-attached live tooling tool holder

unit so that the tools mounted in it are driven around at the desired machining speed.

A further objective of the universal tool mounting system for a machining centre is to mount a
plurality of live tooling multiple milling, drilling and tapping tool holder units to the tool holder -
* unit stations." A-live:tooling multiple milling, drilling and tapping combination tool holder unit

can also be mounted to the tool holder unit stations.-

A further-objective.of the universal tool mounting system for a machining centre is to preindex a
tool holder-unit station and the attached and meunted tool holder unit, this occur via internal
assemblies and componentry mounted within the universal tool mounting system fora .

machining centre at a chosen position by engaging into it.

-.:A further objective.of the universal tool mounting system for a machining centre is to attach and
mount a tool holder unit to a tool holder unit station with a selection of tools mounted in it that

- will completely machine a.component by only-using this tool holder unit. The universal tool
mounting system for a machining centre with-tool holder units attached and mounted on to it
gives a large-increase in the tool capacity in the way the tools are configured on it. This vast

- increase-in the number of tools increases the machines operational time and the tool life is used
more efficiently, to give higher sustained accuracy and surface finish on all components and

workpieces to give optimum quality control and delivery.

Field of invention.
A Multicut Turning Unit M9.relates to CNC machine tools and.conventional machine tools that

- are used:to turn components of multiple material types throughout the engineering industry.

Problem which invention solves.

The Multicut Turning Unit M9 solves three problems of which:

Firstly in turning operations in machine tools the tools used are set to the optimal ‘depth of cut or
the desired depth of cut to remove material from off the outside diameter of a component. After
the depth of cut is set the tool is guided longitudinally relative to the work piece axis to remove
‘the material. This procedure can be described as-the first roughing cut to a component or -

workpiece with a tool. Sequential roughing cuts follow to further rough down a component or
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~workpiece to a roughed profile and shape before a finishing cut is turned onto the component or

- workpiece.

Secondly. in thread cutting in machine tools preferably lathes the thread is produced by mainly
- the thread chasing method. In this method here; a tool is used which comprises only one single
~tooth-shaped-cutting-edge with a profile adapted:to that of the thread to be produced-and which is
-advanced in‘accordance with the pitch of the thread in the direction of the workpiece spindle
-axis. The thread is,produced in several runs, between which the tool is fed in a radial direction.
= This method produces a high quality thread, but it is time consuming since more than half of the

-work time-is required.for the radial and axial retraction and also for the radial feed of the tool.

- Thirdly in general machine tools don’t perform bar peeling operations as a result there is a
restriction on how fast material is turned from off the diameter of a component or workpiece.

=While performing turning operations these machine tools generally use one tool, here the tool is

--advanced in the direction of the workpiece spindle axis at an optimal feed rate and radial depth to

turn the component or workpiece.

Objective.

:It-is-the-principle.objective of the Multicut Turning Unit M9 to facilitate.the turning of multiple -
diameters:on a component-in which a stepped profile of different reduced diameters is produced
longitudinally in one passing cut of the unit li.ke seen in Fig.38.

It is another objective of the Multicut Turning Unit M9 to rapidly cut a thread on a component.

~Itis another objective of the Multicut Turning Unit M9 to perform bar peeling operations where
-multiple tools are used to rapidly turn a component to-a single reduced diameter at very high feed.

rates like seen in Fig.39.

Field of Invention.
The Multicut Boring Bar Unit M10 relates to CNC machine tools and conventional machine
tools that are used.to bore holes in components.or workpieces of multiple material types

throughout the engineering industry.

- Problem which invention solves.

The Multicut Boring Bar Unit M10 solves three problems of which: = -

3
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FirStly in-boring operations in machine tools the tools used are set to the optimal depth of cut or
‘the desired depth of cut to remove material from off the internal bore of a component or
workpiece. After the depth of cut is set the tool is guided longitudinally relative to the workpiece
or components axis to remove the material.
~This procedure.can be described as the first roughing cut to a component or workpiece with a
= tool. Sequential roughing-cuts-follow to further bore out-r.a,component:or;workpiece to aroughed

..profile and:shape before a finishing cut is bored into-the component or workpiece.

‘Secondly in internal thread cutting in machine tools~preferabl.y- lathes the thread is produced in
many ways with the thread chasing method being one of these.

In the thread chasing method a boring bar which only comprises a single tooth shaped cutting

- edgetip insert, with a-profile:adapted to that of the thread to be produced and which is advanced -
in accordance with the pitch of the thread in the direction of the workpiece spindle axis. The
--:internal thread is produced-in several runs, between which:the tool-is fed in a radial direction: -
This method produces a high quality thread-but-it is time-consuming since more than half the

- work time is required for-the radial and axial retraction and-also for the radial feed of the tool.

.. Thirdly in general machine tools don’t perform bore peeling operations as a result there is a
w. restriction on how: fast material is.bored from off the-internal-diameter bore in acomponent or - - -
--workpiece. While performing -boring operations these machine tools generally use one tool, here
the tool is advanced in the direction of the workpiece spindle axis at an optimal feed rate and

radial depth to bore the component or workpiece.

Objective.

It is'the principle objective of the Multicut Boring Bar Unit M 10 to facilitate the boring of*
multiple diameter bores in a component or workpiece in which a stepped profile of different
increased diameter bores is produced longitudinally in one passing cut of the unit like seen in

: ﬁg.SO.

- It is another objective of the Multicut Boring Bar Unit M10 to rapidly cut a partial depth thread

or complete depth thread in a component or workpiece.

It:is another objective-of the Multicut Boring Bar Unit to perform bore peeling operations where
multiple tools are used to-rapidly bore a hole in a component or workpiece to a single increased

diameter at very high feed rates like seen in fig.51.
4
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Brief Description of the drawings _
-:One-preferred form-of the invention will now: be described with reference to the accompanying
drawings, of which; |

Eig.1. Shows a front side view of the universal tool. mounting system for.a machining

«centre-with tool holder units and coolant-manifold blocks attached.and mounted
onto it.

Fig.2 Shows a front side view of the universal tool mounting system for a machining
centre with tool holder units and coolant manifold blocks attached and mounted.-
onto it.

Fig:3-Shows-a-back side view of the universal-tool mounting system: for é machining
eentre-with tool holder units and coolant manifeld blocks attached-and mounted
onto it and the sheet metal covers removed.

Fig:3A-Shows a front-side view of the universal tool mounting-system-for-a -

machining centre.

Fig:4: Shows.a front side view of the partially-assembled universal tool mounting -
system for a machining centre showh in fig.1 and fig.2 showing casting C with
some of the hydraulic cylinders G mounted- inside it and the tapered bush BO
mounted into the-cavity in front of them.

Fig.5 Mainly shows a back side view of the partially assembled universal tool

| .mounting: system for a machining centre shown in fig.1 and fig.2 with casting C
showing as transparent, hydraulic cylinder G mounted in casting C,
-taperea bush BO mounted in casting C in front of G, spindle B mounted in
. casting C, with drum A attached.
Fig;6:Mainl:y shows a back side view of the partially assembled universal tool
~ mounting system for a machining centre shown in fig.1 and fig.2 with spindle B
_mounted in casting C, the brake and pulley drum BE attached to the back of
spindle B, the endplate AP, the hydraulic and distribution plates AY attached to
the back of casting C, the servo gear drive motor Ak’s driving shaft with
attached pulley seen in front of the motor mounting plate AZ, the motor
mounting plate AZ mounted into the back of casting C and the
linear guideways BH.
Fig.7-Shows the -hydraulic cylinder G.
~-Fig.8 Shows a:back side view. of the partially assembled universal tool-mounting - -

system for a machining centre shown in fig.1 and fig.2 showing spindle B with
5
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the taper bushes F mounted into it, bearing D, the tapered bush BO and
~ hydraulic cylinder G with tapered index pin E inside it.
- 'Fig.9 Shows:a back side view of the partially assembled universal tool mounting - -
“system for a machining centre shown in fig.1 and fig.2 showing Drum A with
the hydraulic cylinders L attached to the back of it; the pipes AS, bearings D,
endplate BC and endplate AP.

Fig:10 Shbws a-back side view of the partially assembled universal tool mounting
system for:a machining centre shown in fig.1 and fig.2 showing Drum A with
the hydraulic cylinders L attached to the back of'it and the tool holder unit
station H showing thread lock ring Q mounted 4into the front of it. -

Fig.11 Shows a front side view of the hydraulic cylinder L-

Fig.12-:Shows a close up front side view of the partially-assembled universal tool

" mounting system- for a machining centre shown in fig.1 and fig:2 showing
~drum A: with the coolant manifold block AR attached to-it and the tapered
bushes KB mounted inside it.

- Fig.13 Shows a back side view of the tool holder unit station H, tapered bushes KB
and-hydraulic cylinder L (partially assembled) in an assembled state as they
wouldbe assembled inside drum A, without showing drum A in the middle of -
them.

Fig.14 Shows the tool holder unit station H with the main body AU showing as

- transparent.

Fig.15 Shows a back view of a live tooling milling tool holder unit and the front view
of the tool holder unit station H, to show the location and connection
configuration LC.

Fig.16:Shows a front side of the spindle and index-drive unit W.

Fig.17 Shows é back side view of the partially assembled universal tool mounting

spindle and index drive unit W mounted on linear guideways BH mounted in

casting C with its main body(AW removed. Servo motor AD, poly vee belt AC,
“hydraulic and distribution plates AY, spindle B, drum A, hydraulic cylinder L
and position VA -also can be seen here.
Fig.18 Shows a close up view of fig.17 to show the bottom part of the spindle and
~index drive unit W and the back of the tool holder unit station H showing the
main body AU mounted-in drum A.

Fig.19 Shows a front view of the index drive unit AE.
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-Fig.20-Shows-a back side view of the partially assembled-universal tool mounting
:system for a machining centre shown in fig.! and fig.2 mainly showing the
index drive unit AE mounted on its linear guideways BH mounted on casting C
with its main body AX-removed. Hydraulic and distribution plates AY,
hydraulic cylinder L,-drum A, tool holder-unit station -H showing the main
‘ bddy AU and position VB-also can be seen here. - --.

-Fig:21 Shows a-back side view of the partiallyvassembled universal tool mounting
system for a machining centre shown in fig.1.and fig.2 mainly showing the
‘magnetic brake drum assembly mounted on the pillars AO, the pillars AQ
mounted:on the hydraulic and distribution plates AY, and the hydraulic and
distribution plates AY mounted onto the back-of casting C. The brake and
pulley-drum BE, poly-vee belt AJ, servo.gear-drive motor AK and coolant pipe
BW can also be seen in their assembled state.~

Fig.22 Shows a back-side view of the coolant distribution disc'EA. -
-Fig.23 Shows the cutting tool-unit M1.
Fig.24 Shows the parting blade unit M2.
‘Fig.25 Shows the ninety degree milling unit M3.
Fig.26 Shows the cutting tool unit M4.
Fig.27 Shows the milling unit M3.
Fig.28 Shows the turning unit M6.
Fig.29 Shows the milling unit M7.
Fig.30 Shows the Multiple tool type tool holder unit M8..
~Fig.31 Shows a front side view of the universal tool mounting system for a
" . machining centre with the tools FA mounted in their tool holders, shown
attached to the side of drum-A.
Fig.32 Shows a front side view of an adéptcd version of drum A with tool holder unit
-stations-mounted- 'into‘the~front—facé—ofdmm~Afand~on4h&peﬁphery-of——drum-«AT'
Fig.33 Shows the front side view of the multicut turning unit M9.
Fig.34 Shows the side front view of the multicut turning unit-M9.

- Fig.35 Shows the underneath side view of the partially assembled multicut turning -

" - unit M9 in Fig.33 and Fig.34 showing the-column CE, columns vertical
adjustment screw CQ, tee block CC-and adjustment screw CI.

- Fig.36 Shows a side front view of the multicut turning.unit M9 with the retainer.ring

CS and the screws CT mounted onto the unit.

Fig.37 Shows a side front view of the multicut turning unit M9 with the retainer ring

7
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--CS; the strengthening column CV, the screws CT and screws CU mounted-
onto the unit.

Fig.38 Shows the result of turning multiple diameters on a component or workpiece

in:which a stepped profile of different reduced diameters is prodaced:
Jongitudinally in one passing cut of the Multicut Turning Unit M9.
- Fig:39-Shows the result of'a bar peeling operation completed .on a component or-
- “workpiece with the Multicut Turning Unit M9. .
- “Rig:45 Shows the front side view of the multicut boring bar unit-M10. -
- ‘Fig:46 Shows the side front view-of'the multicut boring-bar unit M10-
:Fig.47-Shows the front side-view of the multicut boring bar unit:M10 with the.
‘retainer-ring:assembly containing the retainer ring. DH; the boring-bar brackets
‘DI and the screws to-hold'it all together mounted to the.boring bars. -

Fig:48-Shows the side front view of the partially assembled-multicut unit M10 in--
“fig:45 and fig.46 showing the tee block CL; boring bar holder-DA-and grub
-screws DD.

Fig:49:Shows the: bottorn side view of the partially assembled multicut unit M 10 in
fig.45-and fig.46 showing the tee block CL, the adjustment serew CD, baring
bar holder DA, grub screws DD, vertical adjustment plate DB and the vertical
adjustment screw DC. -

‘Fig.50 Shows the result of boring multiple diameters in a component or workpiece
in-which a stepped profile of different increased diameter bores is'produced
longitudinally in one passing cut of the Multicut Boring Bar Unit M10.

Fig.51:Shows the result of a bore peeling operation eompleted in a component or

- workpiece with the Multicut Boring Bar Unit M10.

Fig.52:Shows:an end view of the universal tool mounting system for a machining
centre ‘with tool holder units attached onto it, mounted on an example CNC
lathe-configuration:-Here-the univ‘ersal—tool--mounting;system' for-a-machining-

~centre is positioned on the linear guideways IE away from the headstock and
attached workpiece chuck:

‘Fig.53 is the same as fig.52 except the universal tool mounting system for a

-machining cenfre has no tool holder units attached and mounted onto it.

Fig.54 Shows an end view of the universal tool mounting system for a machining

+ centre with tool holder units attached and mounted on it in a CNC lathe
configuration. Here the universal tool mounting system for a machining centre

~1§ positioned on the linear guideways IE so that the end edge of the tool on

8
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the tool holder unit in position VA (the tool holder unit closest to the .-
workpiece chuck and headstock spindle) is on the pivotable axis of the
-workpiece chuck and the headstock spindle. - - -

Fig.55 Shows an end view of the universal tool mounting system for a machining
~.centre with tool holder units attached and mounted on it in a CNC lathe
-~configuration. Here the universal tool.-mounting system for a machining centre
~“1s positioned on the linear guideways so that the pivotable axis of a-tool holder
.unitin‘pesition VA is on the pivotable axis of the workbiece ‘chuck and the

headstock spindle.

Fig.56 Shows an end front view of Fig.55. -

Fig.57-Showsan end view of the universal tool mounting system for a machining =
céntr‘e":mounte(i on a CNC lathe configuration with one of the extra:tools
mounted on it in the machining position.:

“Anotherembodiment of the Multicut Turning Unit:M9 is-also described with reference to the
accompanying drawings Fig.40 to Fig.43, of which;
:Fig.40 Shows the‘fron't side view of the Multicut Turning. Unit M9.-

Fig.41 Shows the side front view of the Multicut Turning:Unit M9:-

Fig.42 Shows the front side view of the Multicut Turning Unit M9 with the main
housing GA and the tools GK hidden to show more of the internal
componentry of the unit.

Fig.43 Shows the assembly-of all the components needed to add another tool Gl into . -
the tapered slot GB and also shows the components used to adjust the radial
cut of the tool GI. |

- Another embodiment of the Multicut Turning Unit M9 is also described with reference to the .
accompanying drawing Fig.44, of which;

Fig.44 Shows a front side view of the Multicut Turning Unit M9,

In the embodiment the universal tool mounting system for a machining centre shown in fig.1,

Fig.2, Fig.3 and Fig.3A there are 7 main assemblies namely, hydraulic.cylinder G, coolant

manifold bldc‘ks ‘AR, hydraulic cylinder L, tool holder unit station H, spindle and index drive

“~unit W, index-drive unit AE and the magnetic brake drum assembly. There are also 13 main . .

" components namely, drum A, spindle B, casting C, servo-gear drive motor AK, linear guideways
BH; servo motor-AD, hydraulic and. distribution plates AY;-brake and pulley drum BE, pillars .
AO, pipes-AS, endplate AP, endplate BC -and sheet metal-covers BJ. Attaching and mounting

- and interchanging to the tool holder units stations H in a universal tool mounting system for a

9
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machining centre are the tool holder units, These are shown in Fig.23 to Fig.30 and Fig:33 to .
.- Fig.44 and Fig.45 to Fig.51.A selection of these tool holder units can be designed and:

- manufactured and can consist-of the following types shown in 10 assemblies namely, The:cutting
tool unit M1, the parting blade unit M2, the ninety degree milling unit M3, the cutting-tool unit-
M4, the milling unit M3, .the turning unit M6, the milling unit. M7, the multiple tool type tool
- holder unit M8, the multicut turning unit M9 and the multicut.boring bar unit M10. The .
components are all:'made of a suitable metal or material to achieve the full design. function of the:
universal tool mounting system: for a machining centre. The universal tool mounting system fora .

- machining centre may-consist of more than one of the above components and assemblies. -

- The embodiment-of a universal tool mounting system-for-a-machining centre is also shown
mounted.on an-example CNC :lathe configuration in Eig:52 to Fig.57 and shows the components::
and assémblies namely; bed 1A, headstock IB, Workpiece chuck IC, Linear guideway ID; Linear
- guideway-IE,.Carriage TF and a universal tool meunting system: for a machining centre. Casting
. C of a universal tool mounting system for a machining centre.is the main body of the whole
assembly.shown in-Fig:1, Fig.2, Fig.3 and Fig.3A in which all other components and sub
assemblies connect into and onto. Some of the following features in casting C are described as
follows. There.is the main hole BQ running through casting C in which spindle B is mounted
into, with two cavities in the front and back face of casting C to mount the bearings D iﬁto. Into
 the back face of casting C there is the hole BK for the servo gear drive motor AK to mount into
-and on two.calculated diameter hole-circles from the centre of the main central hole BQ for
-spindle B are several holes in a random position or evenly spaced pattern. These holes are used
to secure the hydraulic and distribution plates AY to the back face of casting C (The hole circle
- 1s the circle determined by the position(s) of the hole(s); the:centre of every hole lies on the
- circumference of the hole circle). In the back face of casting-C are the holes BR located on two
calculated diameter hole circles frorﬁ the centre of the main hole:BQ in a random position‘or
-evenly-spaced pattern: The holes BR-inside-casting-C-run from-there to the-hydraulic cylinders-G-

mounted in the front face of casting C.

“In the front face of casting C there are a plurality of the holes BP, these are located on a
calculated diameter hole circle from the centre of the main hole BQ in casting C in a random
position or evenly spaced pattern. The hydraulic cylinder G mounts-into the holes BP. There is
also the round cavity threaded hole BS in front of the hole(s) BP with a thread cut into the-
outside diameter. of it and the hole in front of this for the taper.bushes-BO to mount into. On the -

top.of casting C are the guideways for the linear guideways BH. Refer mainly to fig.4, fig.5 and

10
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~fig:6:-The hydraulic:cylinder G is used in conjunction with:the tapered index pin E inside. it to-
-rotationally lock up spindle B and the connected drum-A. The:hydraulic cylinder G consists: of
‘three'main components-namely, Hydraulic cylinder BM, Tapered index pin E and hydraulic~ . -
~endcap-and screw BN to hold it all together. The piston is also-known.as the tapered index pin E
-and.is:tapered-at the end where the piston comes out of the hydraulic cylinder G.-One or more of
-the-hydraulic.cylinders G-are ‘mounted into the hole(s) BP-in-Casting-C with the tapered bush_-B(.}
.mounted:in the front.of it.. The:tapered hole inside bush BO. matches.the taper on the-back- half of. -
sthe-tapered index pin‘E.- The hydraulic-cylinder G is fixed into-the hole(s) BP by the thread on
~the:end screw BN being adequately tightened to the thread in the threaded hole BS in-casting C.:
‘The hydraulic cylinder-G-is-operated by a hydraulic medium, this can include air and hydraulic :
fluid: ~The-hydraulic éylinder(s).G are fed a-hydraulic. medium-that-flows.through the-series.of .
+holes-BR that run: from the back of casting-C to the position of=thenﬁxed'hydréulic.cylinder G.
Refer:mainly. tofig.4;fig.5 and fig.7: Spindle B mounts-into the mainhole BQ in-casting C and .
sruns:inbearings: D: ‘Spindle B is made up from one piece oﬁmaterial‘.;nd mainly consists of - - .
‘three different round boss diameter sizes. The front boss has the:tapered bushes F and holes BX

-indt,; with the-front face and the taper BA being used-for mounting. drum A onto.

The middle boss sits in casting C with the back bass protruding out the back end of casting C at
BB end..The back boss also-has a thread on it to lock spindle B into casting C, with the end plate-..
‘BC and brake and-pulley drum BE mounting onto it: The centre of spindle B is hollow to remove
‘unnecessary material inside it and to allow space for additional components to fit including the
pipes AS. With the bearings D mounted into their cavities in casting C in the front and back face
-and with spindle B:mounting in the bearings D it allows spindle B to rotate around in the
bearings freely and it is locked into-position in casting C by the bearing nuts at the back of
spindle B locking onto their-thread at BB end with the-clearance taken out of the bearings when. -
‘-tighte’;ned' adequately to stop-all lateral and axial movement on spindle B to give a zero cleérance
~a'*s*ér’rx”ﬁlyr‘l1’1t‘o*f'aé“eTBG‘o’riv“‘s’‘;‘)’i‘ndl'e*B'afe'n’q‘o‘uﬂt'ed' aplurality of tapered -bushes Finto:the holes
-provided for them. These holes are on the same hole circle diameter and-in the same random -
position or evenly spaced-pattern as all the holes BP in casting C with the tapered bushes BO .
mounting in front of the hole BP so that both tapers.in the taper bushes F and BO line up so that
the tapered-index pin E can engage into them-and rotationally lock-up spindle B: The tapered
hole inside tapered bush F matches the taper-on the front half of the taper on the tapered index
pin-E. “When SpindleB is in the correct rotational position relative to Casting C it is locked into..
--position by the activation of Hydraulic cylinder-G.pushing the tapered index pin-E into.

engagement into-the tapered bush I'. When the tapered index pin E moves into engagement it
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docks:the-front-half:of:the taper on the tapered-index pin E into the tapered bush.F mounted in
spindle B.-Along with the back half of the taper» on the tapered index-pin E locking into the
‘tapered bush BO mounted into casting C in-front of the hydraulic cylinder G. This locks spindle
. B into rotational position with zero clearance, stopping rotational movement in all directions of
spindle B. . To:avoid total lock up of the taper index pins E while they are engaged into the
~tapered:bushes-F and:BO.there'is a-end stop. mounted-into the bottom of the hole that the tapered.
*:bush.F mounts-into so:that the end face of each 6f.the. tapered index. pin E:will hit the end stop.
To-disengage the tapered index pin E out of engagement-in the tapered bush F the exact same
~thing occurs but in reverse so-that the end of the tapered-inidex pin E'is clear from the end of the -
-tapered-bush-E: This disengagement releases spindle B so it can freely rotate around again in a

-clockwise or-anticlockwise direction. Refer-mainly to-fig:4, fig.5, fig:6, fig.8 and-fig.9. .- -

Mounting onto-the:front faceof spindle B is-drum'A. Drum-A:is a precision-indexing drum and
“is:used to-hold the tool holder. unit station(s) H, hydraulic cylinder(s) L; coolant manifold blocks
- AR-and the coolant distribution system in it.and on it. The main purpose.of drum A is.to index
»the tookholder: tnits attached and mounted-to:thetool holder-unit stations H in drim A -and-any:
other-tool mounted 1o drum A on any face ofit-and in any configuration to position VA when
~required. 'Drum A is constructed of a round disc of solid material and mainly consists of the .
- features; the hole(s) AQ; -hole(s) BT for taper pins-J, coelant-holes inside.drum A, coolant outlet
_holes, the clearance hole(s) for the bush KB; tapered hole with taper BU on the back.of drum A,
rcoolant:distribution disc hole; and several mounting holes:for components and assemblies to -
r attach to. Drum A mounts to spindle B by the tapered hole with taper BU on the back face of -
-drum"A mounting onto the front face of spindle B and taper BA; causing the two matched tapers -
-and facesto engage together. Drum A is fixed to spindle B-with screws and other additional -
-methods to secure it-correctly into-the right position. As spindle:B.and-drum A are connected
together;when spindle B rotates around, drum A rotates with-it. Bored into drum A area-- -
~pluratity-of muiti-diameter-holes:AQ-,with the smallest-diameter hole-in-themulti=zdiameter-hole -
-AQ going.straight through-drum A. Each hole AQ-is located on a-calculated hole circle diameter
from the centre of drum A Preferably the plurality of the holes AQ will all be positioned on the
“same hole circle diameter from the centre of drum A in a random position or' evenly spaced . -
- pattern.-From the back face of drum A is the recess hole BD cut:into the back of the hole(s) AQ , -
- which is used to help lock the tool holder unit stations H into drum A. Located on a calculated
~ diameter hole circle from-the centre of.the-hole AQ in-a random position or evenly spaced- -

+pattern.are the plurality of multi-diameter holes BT, with the smallest diameter hole in the multi- -
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“diameter-hole'BT going straight through drum A: The taper piﬁs J go through and move in the -
holes BT. Refer mainly to Fig.5, Fig.8, Fig:l 0-and Fig.18:

Drum A can also hold any extra tool FA or tools FA by:mounting it or them directly or-

indirectly, to it, in.it-and-on any face of it in any configuration. Drum A also indexes to.any extra

smounted tool or:tools:used.” The tools used:can be chosen from a vast selection including drills;
-cutters; parting tools; turning tools; boring bars, form tools; special tools and any other:cutting..
‘tool: Refer:to Fig:31: Inside-drum A are several:coolant holes which run from the centre of'it:to -
the-outlet holes close to:all: the-holes AQ. These are the holes:in which:the coolant flows through
‘o the coolant manifold blocks-AR. In Fig.12:the:clearance hole, one of the diameter holes of the-
multi diameter-hole BT:can be seen here, in which-the tapered-bush KB locates and mounts into.
- Alsorin the:middle of drum-A from the front face is the hole for the coolant distribution-disc EA-
“to mount.into: ‘Onto:the back:face of drum A.mounts the-hydraulic cylinder L. whichis secured.

:toit-by ‘adequately-tightening:the screws inside-it, the-outside diameter-of this lines up centrally:

with the hole(s):AQ. The'hydraulic cylinder.L is used to lock up the tool holder unit station H
into:-rotational position while:machining and unleck-them to:give rotational freedom for indexing-
operations. The hydraulic cylinder L can be-operated by using different mediums which-could

include-air and-hydraulic fluid; this is supplied:by the pipes AS which run up inside of spindle B

-and through:the big diameter boss in which:they exit.from:at hole BX:.-From there the medium is .
- feed strai ght into the hydraulic cylinder L. Refer mainly-to fig.5, fig.8, fig.9,fig.10, fig.11 and”
- fig.12.

- :The hydraulic cylinder L consists of the main-components namety, backplate, inner cylinder;- .

‘outer.cylinder, frontplate, piston, tapered pins.J and springs. These components form the main -

".part-of the-hydraulic cylinder L-assembly with the hydraulic ram inthe hydraulic cylinder L. -

- “being the taper pins J;in-which a plurality of these pins are mounted and secured adequately with
---screws-on-a-calculated-diameter-hole-circle-in-a-random-position-er-evenly-spaced-pattern-from-

- the centre of the.piston, to:the piston. The taper pins J are located on the-same calculated

diameter hole-circle and in the same random position or evenly spaced pattern-as all the multi

. diameter holes BT:in.drum A. When the piston inside the hydraulic cylinder L moves-into

- engagement it locks the.front'half of the taper on the taper pin J-into the--taperéd bush KA,

mounted into the back of he tool holder unit station H. Along with the back half of the taper on

the taper pin-J locking into the-tapered bush KB-mounted in drum A This locks:the tool holder.

© unit station.into position‘in drum.A, stopping rotational movement in all-directions with:zero

rotational clearance of the tool holder unit station H. To avoid total lock up of the taper pins J.
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- while they are engagéd-into:the tapered bushes KA and KB there-is a-end stop mounted into the
“bottom:of the hole that the tapered bush KA mounts into so that the end face of each of the
tapered pins J will hit the-end stop. The springs push against the back of the piston and mounts .
.inte- the. hydraulic cylinders L. backplate to aid in the engagement of taper pins J into the tapered
bush-KA:and KB. The hydraulic cylinder L also has a clearance hole in‘the middle of it to allow

.-the shaft of the main body AU of the tool holder unit station H:to locate and rotate within it
Refer-mainly to fig. 11, fig.12,-fig.13 and fig.14:-

. Onto:the-front face of drum ‘A-in-the hole(s) AQ mounts the tool holder-unit:station H. The tool. -
. holder unit station H is the platform used to attach and mount-and- interchange tool holder units- -
- on;:via-the:male part.of the:location and connection configuration-on the-front of them. - The:tool
~holder unit station H is also:used for indexing the attached and mounted tool holder units around
t-usifrig-;the‘-‘gear-.teeth'H‘Av,.;\ad»th'%the:-trénsmission drive shaft S:.mounted-':in..ther»rriiddles of it to-drive -
+all'the:driven-tools-in-a tool-holder unit, i.e. a ‘live tooling’ tool-holder:unit.- The tool-holder unit-
.statton H consists of one orkmore‘of the main components namely, main body AU,-tapered bush -
‘KA, bearings I, bearing nuts-AT, thread lock ring Q. location-pins O, bearings T, transmission
~drive:shaft S‘and bearing nuts AV. The tool-holder unit station.is mounted and fixed into.drum A:-
“and rotates in-bearings I.. The tool holder-unit station is fixed to drum A by tightening the bearing
~-nuts:AT adequately on:the back of the tool holder-unit station H-to their threads on the back of - -
the:main:body: AU of the tool holder unit station H, this causes the back bearings I on the tool .
holder unit station H to pull against the recess hole BD in the back face of drum A, this holds the
- tool holder unit station H in position inside drum A and takes the clearance out of the bearings to
- give a zero clearance assembly with no lateral and axial movement for the tool holder unit -
:station H. When the tool holder.unit station H is mounted in drum A it can rotate freely around in
‘bearings Iin-a-clockwise-or anticlockwise direction but:it-can not:move in and out of its -
mounting hole: Refer mainly-to fig.3A, fig.5, fig.14 and Fig.15. A plurality of taper bushes KA
~mountinto-the-back of'the-main-body-AU-of the tool-holderunit-station H'these-holes-are-on-the-
- same diameter hele circle:and in the same random position or evenly spaced patl'ern‘as all the-
multi-diameter holes BT in'drum A, with the tapered bushes KB mounting into the bigger
diameter hole of hole BT in-drum A ‘so that both tapers in the taper bushes KA and KB line up.
~This-allows the taper pins‘J to-engage into them via hydraulic cylinder L and rotationally lock up.
the tool holder unit station H mounted in drum A. The tapered hole inside tapered bush KA. -
- matches the taper on the front half of the taper on the tapered pin J. Refer mainly to fig:12, {ig.13
~and fig.14. In the.middle of'the main body AU of the tool holder unit station H is the hole into

- which is mounted the transmission drive shaft S. This shaft runs in the bearings T and it is locked -
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into-the:main body-AUsof the-tool holder unit'station H by the bearing-nuts AV: Refer mainly to .
fig:3A and fig.14.

The-bottom:image on.Fig.15 shows the front view of the tool holder unit'station' H. The male
-part-of-the-location-and connection configuration-can be seen here showing the location pins O
mounted into the front face-of-the main body: AU and:the protruding boss with‘:the outside taper -
N-on it, along: with the threadlock ring Q. The mounted thread lock ring Q-in the front of the tool
‘holder unit station-is:held in position so that it.can rotate in a clockwise or anticlockwise
direction:but-it cannot move towards or away from the assembly. On the inside of the thread lock-
ring ‘Q-is the:thread that is used to lock and-hold all-tool holder units to:the tool holder.unit -
station-H::The transmission drive shaft S is.mounted-into the tool-holder unit station H and it has"
the'spline-XC-at the front end. At the back end.of the transmission drive shaft S is the internal
spline XB::On the back of'the main body AU of the teol holder unit station H is the gear teeth
HA, thisis-used to-index-the tool holder unit station H around-inside bearings I.in a clockwise:or - -

anticlockwise direction. Refer mainly to fig.3A, fig:14:and fig.15.

‘With multiple.tapered index pins E and tapéered-bushes:F.and BO-a large surface-area-of zero
cclearancertapered.lock up.contactis achieved-between spindle-B:and-¢asting C-to stop rotational
movement between them.  ‘With multiple tapered pins J-and tapered Bushes KA and KB:a large
surface area of zero clearance tapered lock up contact is also achieved between drum A and the
tool holder unit station H to: stop rotational movement between them. The bearings D and I also
. have zero clearance by tightening the bearing nuts to remove all axial and lateral movement from
-them. These three main.factors form a unified rigid assembly to counteract cutting vibration and..-
“machining:forces to-aid in the tool life of the tools and the surface finish and accuracy-of

machined components. -

-’Fhe»spindle-and--indéxdriverunit-W--is-.used-r-for--the-index—ing‘-and.spindle-dr-iveapplications_for_
any-tool holder unit-attached and mounted-to the tool holder unit station(s) H-mounted-in drum .
A, in-position VA. When a selection of tool holder-units with.a plurality of tools on them are -
attached and mounted to the tool holder unit stations on the universal tool. mounting system for a
‘machining centre a vast selection of tools can be utilized for machining compenents and
workpieces. These tools are selectively brought into the machining position, firstly by the tool
- holder unit with the selected tool on it being indexed to position"V.A via:drum A, then secondly
.the tool holder unit is indexed in position VA via the spindle and index drive unit W to

rotationally position the selected tool to the machining position. The machining position is the
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position a tool is set 1o, to-commence machining operations; here this tool the one closest to the
- headstock spindle-and attached chuck will be parallel with a centreline that runs through the
pivotable axis of the headstock spindle and the pivotable axis of the tool holder unit station H so

that the edge or centre of the tool is on the centreline: -

The spindle drive applications of the spindle and index drive-unit W provide live tooling too}-
holder-units in position VA the means to drive the tools:in it at machining speeds, with the.
transmission drive shaft S in the tool holder unit stations H providing the connecting driving’
-means between the live tooling tool holder unit-and the spindle and index drive unit W. The
.indexing and spindle drive applications are-achieved by the movement of the spindle and index -
~drive unit W engaging-into the tool holder unit station H, with the aid from-the ball screw AB, -
‘pulleys, poly:vee belt AC, linear guideways BH. and-servo motor AD. The Spindle and-indexing:
~drive-unit-W is-mounted onto linear Guideways BH underneath-it-and the linear Guideways BH -
-are‘-mounted to-the side-of casting C where they run perpendicular to-the back face of dfum A.:
The spindle.and indexing drive unit W. consists of the main-body AW. into and.onto which .
mounts all if its components-namely, frontplate-and endplate, Servo motor Y, pulley, shaft AA,
. .bearings, poly-vee belt z, Ball screw AB, and the shaft:with spline XA in it.-The servo-motor Y.
‘mounts_into the hollow cavity.at the back of the-main body AW and attaches to the internal wall
:-inside the main body AW, with the motors drive shaft going through this internal wall. The
drive shaft of servo motor-Y has a pulley mounted to it from thé front cavity of the- main body
AW.In'the lower portion of the main body AW is the hole for the shaft AA and its bearings to
“mount into. With the bearings and shaft AA mounted into this hole, shaft AA rotates in the
bearings in either a clockwise or anticlockwise-direction: At the front of the shaft AA is the gear
teeth- HB and in the middle of it is a hole into which mounts the shaft-with spline XA in it, this-is
~fixed and locked into position inside this hole. In the mid section of shaft AA there is a pulley E
ihcorporated into it.
~*Shaft AA is rotated around by the activation of the'servo motor Y which is'a CNC motor and is"
_connected to the machines‘main controller.unit,:this rotates the pulley on the motor shaft and the

pulley on shaft AA through their connection with poly vee belt Z.

-The spindle and index drive unit W runs along its linear guideways BH by moving towards or -

away from drum A by the ball screw AB rotating in a clockwise or anticlockwise direction in its
- mounting block, in which the mounting block is fixed into the channel that is part of the outside
- shape of the main body AW in the spindle and indexing drive unit W. The ball screw AB is

~ driven by the servo. motor-AD-driving the pulley on its motor drive shaft, which drives the pulley
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on-the end of the ball-screw:through poly Vee belt AC. The servo motor. AD is a CNC motor-and -
is connected to the machines main controller unit. Servo:motor AD mounts on an-adjustment - -
frame which.is'mounted to the. top of casting C with the adjustment frame tightening the tension-
of poly Vee belt AC. The ball screw AB is fixed to the hydrawdic and distribution plate AY-at:
the back of casting C, where it can rotate in its bearings freely in'a clockwise or anticlockwise
-direction.but it cannot move-away from the hydraulic and distribution-plate AY. When all the .
components are inside the spindle and indexing drive unit-W the main body AW is sealed with -
the frontplate-and-endplate on either end of:it, which-are secured adequately with screws. Refer:

mainly to fig.3, fig.6, fig.16, fig.}7 and fig.18. -

-The-index drive:unit-AE:is-usedas.a preindexing:station to preindex-any tool-holder unit-attached:
-and mounted-to'the tool holder:unit station(s) H mounted in drum: A, in:position VB. Preindexing-
occurs.at position VB so'thatithe desired tool on the ool holder unit attached and mounted on-the
ool holder:unit station.in position- VB is-indexed so that this tool, when.drum:A is indexed -will
~be:in-the machining position when its tool holder.unit station.H reaches position-VA.-This allows--
- thetool to immediately commence a.machining operation on.a workpiece or-component. This is
-+ all’achieved by:the movement of the index drive unit. AE engaging into the-tool holder:unit ..
«:station:H-in:poesition VB, with the aid from-hydraulic cylinder AF-and linear.Guideways BH. The-
.. index drive-unit AE'is mounted onto linear Guideways-BH underneath it and the linear-
:-Guideways BH-are mounted to the top of casting C where they.run:perpendicular to the back.

- face of drum A.

By adaption and additional components.the: index drive unit AE:can be turned.into another
-spindle-and index drive unit W.. The index.drive unit AE consists of the main body.AX into. .
Which mounts all of its components namely, frontplate, endplate, servo motor AG, shaft AH, -

pulleys, Bearings, poly vee belt Al, hydraulic cylinder AF and the manifold blocks for the

“hydraulic inlet'and outlet pipes. The servo motor AG niountsinto the hollow cavity at the back ™~
-of the main body AX-and attaches to the internal-wall inside the main body AX, with the motors -
drive shaft-going through this internal wall..The motors-driving shaft has a-pulley mounted onto .
the end of it from.the front cavity of the main body AX: Mounted into the main body AX of the
index: drive unit AE as shown:in fig:20 is the shaft AH, which has a pulley incorporated into it.-
The shaft rotates in bearings in either a clockwise . or anticlockwise direction and at the front of
.shaft AH is.the gear teeth HE. Shaf} AH.is rotated around by the activation of the servo motor .
AG which is:a CNC motor.and is connected to the machines main confro]ler unit, this:rotates the

- pulley on the motor:shaft and the pulley on shaft AH through their connection with poly vee belt
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* Al Thedndex-drive-unit-AE runs along the linear Guideways BH-by moving towards or away

~from drum-A by the:activation of hydraulic:cylinder AF. The hydraulic cylinder AF is mounted
into the main-body AX from the back of it and it works using a variet-y,ofmediums,- which could:
include air and hydraulic fluid. The chosen medium is fed in and out of the hydraulic cylinder

- AF by .the inlet-and outlet pipes which connect to the manifold block.at the-side of the main body

- AX of the:assembly.. The:ram of hydraulic eylinder AF:is connected securely to the hydraulic.

»-and-distribution plate: AY. When all the components are inside the index-drive unit'AE.the main
body. AX-of the assembly is sealed with the frontplate and endplate on either end which are .
secured.adequately with screws. Refer mainly to:fig.3, fig.6, fig.19 and fig.20. -

~Itis.also envisaged that the tool holder unit-station(s) H are independently.driven and indexed by -
--other:means including a'controlled motor without using the spindle-and index.drive unit W or the- -
-index:drive-unit:AE=Onto the back facé.ofsCasting-;C mounts two hydraulic and distribution -
=plates AY.:The plates.are secured by-screws and pins,» these mount into-these plates and the
-provided holes.on:the back of casting €. The plates consist of a series-of holes-and grooves to
:-feed the hydrawlic medium through to operate the hydraulic cylindér G. This medium is fed in
<.and-out-of the hydraulie-and distribution plates-AY by:-the inlet and. outlet:connector plugs near .

the-top-of the plate closest:to-the magnetic brake drum assembly. The flow of hydraulic medium

‘to-supply-the hydraulic cylinder(s) G-is controlled by using a CNC pump; this feeds the hydraulic
- medium through pipes to:the inlet and outiet connector on the hydraulic and distribution plates

AY.

-‘On the back of the hydraulic.and distribution plates AY are a series of holes which match exaectly

-to the holes BR in casting C, so that they. line up when the-hydraulic and distribution plates AY

« are attached to casting C. A-CNC pump feeds.hydraulic medium through pipes to the inlet.and -
‘outlet connector on the hydraulic and distribution plates AY, then through the hydraulic and - -

~distribution-plates A’Y -and-into-the-holes-BRto-reach-the-hydraulic-cylinder(s)-G:~The-middle-of-
both hydraulic and distributien-plates AY- is hollow so that the back of spindle B at BB end can -
fit through the middle of them.. The servo gear drive motor. AK-is a CNC motor and is conneéted
to the-machines main controller unit with it being fixed to the motor mounting plate AZ, which.
“is then. mounted and secured to-the back of casting C into the provided hole BK. The spindi¢
shaft 0f.sérvo gear drive servo motor AK protrudes through the motor mounting plate AZ onto
which a pulley is mounted. When spindle B is locked into position inside casting C in its-...

- bearings and the hydraulic and distribution-plates: AY are mounted to the back of casting C, the -
brake and:pulley drum BE is mounted onto the back of spindle B at BB end with screws and

i
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dowels: The Brake and:pulley:drum BE Consists-of pely Vee grooves at the biggest diameter-end -
of itat.BF, from-the big-diameter end BF it tapers-down to a smaller diameter at the mid section.

The'tapered-mid section‘is the tapered braking face:BI of the brake and pulley drum BE and is.
‘the:braking face for:the brake drum AL. Connecting the:pulley on the brake and pulley drum'BE
-and the pulley on the'servo.gear drive motor AK is'the:poly Vee belt AJ. To index drum A-
around in'a clockwise:or-anticlockwise direction the servo-gear drive motor AK and:connected -
“pulley. is-activated .which drives the pulley on the brake and pulley drum BE :‘With poly Vee belt:
Al

“Mounted and:fixed to:the back of the hydraulic and distribution plates AY are the round pillars
“A@:which-are randomly: er:evenly spaced at a calculated diameter hole circle from the:centre.
‘holes in‘the:plates; these-are'secured into position with screws-which are adequately tightened.
:Mounting:onto the: pillars:A©O is the magnetic brake-drum:assembly with the main.components’
-namely, brake drum-Al:;-magnetic braking disc AM:and:the endplate AN. The brake drum-AL:is -
the brake:for-the brake:and. pulley drum BE,and.:-mountsu‘ontb the pillars AO in front of the:poly-
‘Vee belt AJ; the brake drum -AL~consists .of ahole in the middleof it, this.hole is tapered and the:
-same size as the tapered-braking face Bl on:the:brake and-pulley:drum BE, 50 that they match
‘together-to give the braking surface. The néxt componentmounted:on the pillars- AO is-the
‘magnetic-braking dis¢-AM,which is'a CNC unit. Inside the magnetic braking disc AM are the
‘magnets which activate‘torbrake the brake and pulley drum BE.and deactivate to release brake
and pulley:drum.BE, with these two processes being controlled using the machines main
‘controller unit. The magnetic braking disc AM is fixed at a position close to brake drum AL on
! the;pillars- AO so that:the-magnets inside itf‘can"fuﬂction correctly against brake drum AL to
> brake itand hold it in position:#The endplate AN mounts directly to the end of the pillars AO and
“is:secured by screws:which:are adequately-tightened, this plate-holds the magnetic brake drum
- assembly together along with the pillars AO in the assembly. Refer mainly to fig.5; fig.6.and"
fig2l

To the back face of spindle B at BB end mounts the endplate BC this consists of a series of holes

which go right through the: plate so that all these holes match the position the pipes AS are in.

- The-pipes AS inside of spindle B then connect into this plate. These are the same pipes that feed

- the hydraulic medium to the hydraulic cylinders L. The end plate BC is secured to spindle B -
with screws and dowels: Refer mainly to fig:5 and fig.9. Secured to the inside of the endplate

~AN and connected. to thé‘:end plate BCis-the end plate-AP, this feeds the hydraulic medium to

the hydraulic cylinder(s) L mounted to- the back of drum A to position VA and VB. This process
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:works-as:the endplate: AP-is fixed to the endplate AN énd-stays- stationary all the time, while The..
endplate BC is fixed and secured to spindle B and rotates with it, making endplate AP and
-endplate. BC have rotational contact.together. The end plate' AP Consists of four holes in it
‘which line'up and also go.through the endplate AN. Two of the holes-feed the hydraulic medium:
to-a fhydraulié cylinder L at VA position and the other two holes. feed the hydraulic medium to a. .
hydraulic cylinder L at VB position. -

-As spindle B rotates around to: the next indexed position the holes for the pipes going to position-
“V.A-and position'VB line up and feed the hydraulic cylinder L with hydraulic medium: -Position
+ VA'and VB always stays the:same when drum-A indexes around,-the only thing that changes are -
the hydraulic cylinders L. position because-they rotate around: with.drum A :and it therefore--.-
:changes which of the-hydrauliccylinders L:are supplied with hydrautic medium. The two sets of-
two:holes in.the-endplate AN connect.to the twe manifold blocks mounted onto-the back of it.
~and the hydraulic mediums are feed:into these through:the flexible pipes.connéecting-to them -

.- which supply hydraulic cylinder(s):L.. The supply of hydraulic medium through the flexible ..

~pipes.is controlled by a: ENC-pump.connected to the main-controller-unit. Each manifold block-

- can‘be supplied separately from the other one, giving independent hydraulic medium flows to--
-each-of the hydraulic-cylinders L at position¥ A-and VB. Refer mainly to fig.5, fig.6, fig.9, -
-fig:17, ig.20 and fig:21:-The:tool holder units M1 to-M10 on the following pages are shown:to .
~represent-a-designed and manufactured range which can be attached, mounted and interchanged. -

on-the tool holder unit stations H in the universal tool mounting system for a machining centre.

- These tool holder units can be customized and redesigned as necessary. Custom designed and

built tool holder.units-can also:be attached and mounted onto the tool holder unit stations H. .

The cutting tool unit M1-has been designed to-hold any type of cutting tool that is required while .
machining 'components; in a stationary position inside their holder(s), with any other tool -
cutting tool unit doesn’t have live tool functions in it where the tools are driven around at

- machining speeds-but it instead indexes around to the-next tool or any tool in the unit ready for
commencing machining-operations, using the spindle and index drive unit W to index them when
in position VA. The index drive unit AE can-also index the unit in position VB.when it is there.
The tool(s) used in the unit are lefi to the discretion of the person setling it up. Some of the tools
-used.could include boring bars, grooving tools, threading tools, form tools and special tools. The
cutting tool unit M1 connects to the tool holder unit-station.H on the universal tool mounting

- system for a machining centre shown in fig.1, fig.2, fig.3 and fig.3A by using the location and
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:connéction configuration LC. The cutting.tool unit- M1 consists of the main base onto which

-mounts:all other.main components including, the:tool holder, and-the cutting tools.

The main:base consists of one or more holes-in the top of it into which fits ene or more tool
holders.. At the bottom-of each of the tool holder holes is a coolant outlet hole-in the middle that

-:'supplies coolant to the tdols, with these being supplied with coolant through a series of

~.connecting holes that run to the side of the'main base where a coolant manifold block supplies

. them:with-coolant. ‘At the back of the main base is the female part of the location and connection

. -configuration LC; which is used for mounting the cutting tool unit M1:onto-the tool holder unit
station.H. Mounting into-the tool holder holes at the top of the main base are the tool holders. -
‘Thesé holders are secured to -the base with.screws by tightening them. adequately to it and
sconsists;of a‘hole-that-goes straight through:the center of the holder to hold the-tools. All teols. -
»when mounted-into the tool holder in the.unit are: tightened adequately;by_scrcws; these run down: .
the side at.the top part of the tool holders. :

- The tools:used in this unit should have through coolant capabilities. in them as they are fed.
coolant through the holes at:the bottom.of the.tool holder holes, although tools without through
coolant-in:themcan also be-used. All tools are purchased. from: various companies around the
world, with different type tip inserts having-their own holders for them. The toolspurchased - .
‘come-in multiple:diameters-and lengths:.and it is up to-the.person setting up-this unit to choose.. .

- which teols:to:use when machining components. If a tool has a smaller.diameter than the hole-it -
mounts-into, a sleeve is-placed around the-tool and they are then both mounted into the tool

holders hole. Refer mainly to fig.23 and fig.15.

- The parting blade unit. M2 has been designed to hold parting blades of various types in the holder .

-to-achieve the-machining functions theée tools are capable of, with any other tool mounting in
any-other way directly or-indirectly to the base of the unitin any configuration.- The parting blade

unit-doesn’t have live tooling functions in it where the tools are driven around at machining. _

-speeds but it instead indexes around to the next parting blade or-any other parting blade in the

- unit ready for commencing machining operations, using the spindle and index drive unit W when -
in position VA: The index-drive unit AE can also index the unit in position VB when it is there.
The parting blades used in the-unit and any other tools.are left to the;discrcti‘on-of the person

- setting itup. The parting blade unit M2-connects to the tool holder unit station H on the

~-universal tool.mounting system for a machining centre shown infig.1, fig.2, fig.3, and fig.3A by

using the location and connection configuration LC.
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The parting:blade unit-M2-consists ol the main base into- and onto ' which mounts all of its main
components, namely-the:parting blade, and clamp plate. The main base consists of one or.more
slots in the top of it;into which slides the parting blades-and screw holes for holding down the -
clamp plate. At the:back-of the main body 1is the female part of the location and connection- - -
configuration LC, which.is"used for mounting the parting blade unit M2 onto the tool holderunit
...station H. The parting:blades mount into the slots at.the top of the main body of the pérting blade
© unit and are clampeddown to.it using the-clamp plate(s) that are tightened with screws:
-adequately. The parting-blades used in the unit are set into the slots in the base by the person
~..using it for machining components. Therefore the radius from the center of the main base which
the parting blades are set‘to-will vary. The:types‘of parting blades used in the unit vary - -
+-depending on:the-tip-inserts used and the size in-which they are purchased at from various

companies around the world. Refer mainly to fig.24 and fig:15.

“The ninety-degreemilling unit M3 has been designed to hold drills and cutters of various types -
- in the unit to:achieve:all the machining functions these tools are capable of, with any other tool - -
“ mounting in any other'way directly or indirectly-to-the base of the unit-in'any configuration. The -

ninety degree milling unit-has live tooling functions in'it-where the tools 'are.driven-around;ét .
- machining speeds using:the transmission drive shaft'S and the spindle and-index drive unit W.
:When the active cutting tool is blunt-the ninety«degree-mil‘]ing unit M3 indexes-around’to the
~ next tool or-any: other:tool in'the unit.ready for recommencing machining operations, also using
- the spindle'and index.unit W- when in position'VA. The index drive unit AE can also index the
" unitin position VB.when it is there: The Tool(s) used in the unit are left to the discretion of the -
person setting it up. The ninety-degree milling unit M3 connects to the tool holder unit station H
on the universal tool mounting system for a machining centre shown in fig:1, fig.2, fig.3 and -

“fig.3A by using the location and connection configuration LC...

- The ninety-degree milling unit M3 consists of the main body onto-and into which mounts the. -

. main-components namely,the driving gear, driven gears, bearings,-collet, collet nut, front plate,

- drills, cutters, retainer disc and tools. The main base consists of a hole in the center that runs
‘straight-through it and one or more heles-which are set near the front face at ninety degrees from
the hole through-the center of the base. At the back of the milling unit body is the female part of -
the location and connection -configuration LC that is used for mounting the ninety-degree milling
unit M3 onto the tool holder unit station H. Mounted in the central hole of the main base is the -

- driving gear shaft which runs in bearings. The driving gear shaft has a gear-at the front and the .

shaft on the back of it.. The:shaft on the driving gear shaft protrudes out the back of the ninety .
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- degree milling:units:main-body:ready for the spline U in the back face:of the shaft to engage-onto
spline XC onthe transmission drive shaft S. -Mounting into the one or more holes ninety = - ==:
‘degrees from the hole straight:through the center of the main base are the driven gear shafis that
-funin bearings. The driven gear shafi(s) have a gear at the back and: the shaft at the front of it .-
.Into.the front.of the same shaft is.the tapered collet hole and the thread for the collet nut. The <
-gear-on-the driven gear:shaft(s) connects to the driving gear-on the driving gear shaft that drives -.
-one-ormore-of the driven. gear:shafts around at the required machining:speeds, with the other end
-ofiit:with the collet hole in it protruding out.of the side of-the main body of the unit which runs in.
:bearings.- Mounting-onto the-front. face of the ninety-degree holes on the.outside diameter of t}.le‘_;
main-body-is the retainer disc; this holds thé driven gear shaft-in position inside the main body.. -

‘Mounting into the tapered collet hole on the end of the shaft of the:driven gear shaft is the colletr

The collet(s) used-are:-manufactured by companies all around the world and come in varying.
sizes.with a vast’selection-of different hole sizes for them:*Into the-collets central hole mounts:
drills-and-cutters varying in'size, type and length. The tools and collets used in this unit-are . .
‘chosen by-the person sétting up the ninety degree milling unitM3 'so that they can machine the
required components.:- Locking the drills and cutters into the collets and to the milling-units-are
the collet nuts-that-are-adequatelytightened:-to the collet thread at the front of the driven-gear
shaft. The front plate mounts into the front cavity in the front face of the milling units main body -
and acts as a seal and cover. The ninety-degree milling unit M3 has a:lubricating substance.
inside it and is used for lubricating all moving components -within it, while the unit is active in
.machining components. The ninety-degree milling unit M3 is a sealed unit, designed so that all
outside contaminants'can’t penetrate-into it-and damage the unit. - Another reason the unit is

sealed.is to-keep the:lubrication substance inside the unit. Refer mainly to fig.25 and fig.15.

The cutting tool unit M4 has been designed to hold any type of cutting tool that is required while
‘machifiifig components; ina stationary position inside their Holder, wi th‘affy(‘)"tﬁérwtbﬁl moufiting ™
in any other way directly-or indirectly to the base of the-unit.in any configuration. The cutting
-tool unit M4 doesn’t have live tool functions in it where the tools are driven around at machining
‘'speeds but it instead indexes around to the next tool-or any-tool in the unit ready. for commencing
machinhfg operations, using the spindie and index drive unit' W to index them in‘position VA, .. -
-The index drive unit AE can also index the-unit in poéition VB when it is-there. The tool(s) used
in the unit are left to the diseretion of the person setting it up with the collets being changed so
suit the tools diameter. Some of the tools used in the unit could include drills, cutters, form tools

and special tools. The cutting tool unit M4 connects to the tool holder unit station H on the -
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universal tool:mounting system for-a machining centre shown in fig.1, fig.2;-fig.3 and fig.3A by
-using:the’location-and connection configiiration-LC. The cutting tool-unit-M4 consists of the -
main base‘onto and into which mounts all other main components namely, the collet holder,

collet,collet nut, and tools.

-The ‘main base consists of one or more holes in the top of itinto which fits one or more collet -
‘holders: ‘At'the bottom of each of the collet-holder holes is a coolant outlet hole in the middle -
-which:supplies-coolant to the tools, with these being supplied with coolant through a series of '.
connecting holes which run-to the side.of the main base where a-coolant manifold block supplies.
them.with'coolant. : At the back of the cutting tool unit M4 is the female part-of the location and
connection configuration LC; which is used for mounting the cutting: tooL:..unit M4 onto the tool
holder unit station H. Mounting into the collet holder holes at the top of the main base are the
-collet-holders. These holders are secured. 10 the base with-screws by. tightening them édequatel-y
to it.and-consist of:a hole that gbes straight through-the center of the holder.to hold the tools: 3
‘Mounting into the tapered.hole of the colletholder is the collet.-Mounting into the collets-holes
are thetools; these vary in size, length and type used. The tools are set into the holder(s) by the-
.person setting up the unit depending on the .component being machined:: Locking the tools into. -
the'collets'and:to the:collet holder are the collet nuts-that are adequately tightened to the thread at-
‘the-front:of the collet holder: - The tools used in this unit should have.through coolant c‘a‘p'abilities..‘
1in‘them but:tools without this feature.can also be used: The tools used in this unit are fixed into -
-their collets and-don’t rotate around but stay in a stationary position-inside their.holders. Refer -

mainly to fig.26 and fig.15:

- The-milling unit M5 and M7 has been designed to hold drills, cutters and other.tools of various.
types in their tool holders to achieve all the machining functions these tools are capable of, with
‘any other tool' mounting in any other way directly or indirectly to-the base of the unit-in any

~configuration:The millingurit M5-and M7-have-aduel-design-function-The first function i;‘tO" -
use one:tool to perform the required machining operation, the second function is to use multiple
‘tools simultaneously to' machine a component-to perform multiple.drilling and tapping
operations. -The milling units have live tooling functions in them where the tools are driven . -

- around at machining speeds using the transmission drive shaft S and the spindle and index drive

“unit W, In the first design function when the active cutting toolis blunt the unit indexes around
to the next tool or any other tool in the unit ready for recqmmencing live. tooling machining
operations, by using the spindle and index drive unit W when in position-VA. The index drive

unit AE"can also index the unit-in position VB when it is there. The Tool(s) used in the unit are
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left to. the discretion of the person setting it-.up. The milling unit M5 and M7 connects to.the tool -
holder-unit station:H.on the universal tool mounting system for-a machining centre shown in-

fig.1,fig.2, fig.3 and fig.3A by using the location and connection configuration LC.

The milling unit M5,and M7 consists of the main body onto and into which mounts.the main..
.components.namely; driving.gear shaft, driven gear shaft, bearings, collet, collet nut, front plate, -
. gears, drills, cutters-and tools..-The main bodies consist-of a hole in the center that runs straight -
through:it-and:one or.more holes that are set into the.front face-of the bodies at a'calculated -

- diameter:hole circle from the center of the bodies. At the back of each of the main bodies-is the
female ‘p,a.r’tof-_,,t;heglgpation‘and;.gonnection configuration LC that is used for mounting:the milling
unit MS:.and M7 onto the tool holder unit station H. Mounted in the central hole of thé main- -. -
bodies.is the driving gear:shaft which runs.in bearings, this has a gear mounted in-the middle of
the shaft with:the splineU in-the back face of.the shaft-:.The shaft onthe driving gear'shaft .-
protrudes.out the back end of.the milling units ready for the spline. U in the-back face-of the shaft
to engage onto spline: XC.on the transmission drive-shaft S. Mounting into the one or.more hoies:
at the calculated diameter hole: circle on-the front face fr@mﬂ the center of the-main bodies are the °
- driven-gear shaft(s)-which-run in-bearings. The driven:gear shaft(s) have a gear mounted in:the:

:.middle:of the shaft(s) and the-shaft itself -has:a thread for:the coliet'nut-and a tapered hole for the
-collet-at-the front end of it which protrudes from: the-front ;face..and body of the-unit, with a thread .
for-the bearing nut at the:-back end which moeunts into the bottom of the driven gear shaft hole. .
The gear on the driving-gear.shaft connects:to the gear on the one or more driven gear shafts and -
drives them around at the required machining speeds. The front plate mounts to the front.face of -
the main body and acts asa-seal and cover for it. Mount_ing‘into the tapered collet hole on the

. driven gear shaft is the ‘co'llet,;these are manufactured by companies around the world and come

..in varying sizes with a vast selection of different hole sizes for them:

These:tools and collets are selected by the person setting up either-of these milling units to
. machine components with. Locking the tools into the-collets and to-the milling units are the
-collet nuts that are adequately tightened to.the thread-at the front of the driven:gear shaft. The
‘ mifling unit M5 and M7 has alubricating substance inside it and is.used for lubricating all -
-moving components.within it, while the unit is active in machining components. The milling unit -
.- MS5.and M7 is a-sealed-unit, designed so that all-outside contaminants can’t penetrate into-it and
damage the unit. -Another reason the unit is sealed is to keep the Jubrication substance inside the

-unit. Refer mainly. to fig.27, fig.29 and fig.15. The turning unit M6 has been designed to hold - .
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-turning tools of various:types in the holder to achieve the machining functions these tools are™ -
‘capable of, with any other tool:mounting in any other way directly-or-indirectly to the base of the
‘unit in"any configuration. The turning:unit doesn’t have live tooling functions in it where the
tools are:driven around at machining speeds but it instead indexes around to the next tool or any
“other tool in the unit ready:for commencing machining operations using the spindle and index " -
.drive:unit W when.in position VA. The index drive unit AE can also index the unit around in -
. position. VB when it is-there. - The Tool(s) used in-the unit are leftto the discretion of the person: °

setting it up.

system:for-a machining centre shown in fig1, fig.2, fig.3 and fig.3A by using the location and. -
rconnection configuration L.C:The turning unit M6 consists of the:main base into and onto which
:mounts:all:of-its' main-compenents namely; turning tools, clamping'block and tools: The mainz: -
~base:consists: of one or more-pockets in the top face of it, into which mounts the turning tools. -
“Along one-edge of a pocket is a taper which is used with the clamping block to lock-the turning ™ .
#tools into the-base At the back of the main body is the female part of the location and
‘connection configuration:1.C,; which is used for:mounting the turning unit- M6 onto the‘ tool

‘holder-unit station H.

“The clamping block:is miounted into the pocket cavity in the top of the main base beside the -
turning tools and has a-tapered edge along one side of it. The turning tools mount into the main-
base of the turning unit M6 and are locked down inposition by tightening the screws in the
clamp block adequately to the-base, this pushes together the tapered-edges in the base and on the
'clamping block which: act-as a-wedge causing the clamp-block to lock against the side-of the . -
turning tools. The turningtools used for the unit are chosen and set in the pockets by the person

using:it for machining components. The radius at which the turning tools are set into the main

"~ base will'vary dépending omrthe'tools tiséd and how they are set™ The turhing tools used consist™
of'a tool holder and tip insert. The tool holder can be speeially made or existing ones can be
purchased from companies around the world to fit into this unit, along with the tip inserts. For -
each different type of tip insert shape used there are usually individual tool holders for them.

‘Refer mainly to fig.28 and fig.15.

The Multiple tool type tool holder unit M8 has been designed to hold different types of tools by
mounting them into the tool holder unit. This allows componentsto be completély or partially

- machined by.this tool holder unit-without the requirement of drum A-having to index to the next -
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--used-tool holder unit mounted:to it. The tools.used can be chosen from a vast-selection including
drills, cutters, parting tools, turning tools, boring bars, form tools, special tools énd any other
cutting tool. "The Multiple tool type tool holder unit can have a combination of live tool
functions where the tool are driven around at machining speeds and fixed tool.functions

-depending.on what tools are required to completely or partially machine a component.

- The Multiple tool type tool holder unit is indexed around and if required live tooling tools -are -
activated using the spindie and.index drive unit W when in position VA. The index drive unit
AE can also index the unit'in position VB when it isthere. The tool(s) used in this unit are left to-

- the discretion of the person setting it up. The Multiple tool type-tool holder unit connects to the

~tool holder-unit station H on the universal tool mounting system for a machining centre shown in

- fig:1, fig.2, fig.3 and fig.3A by using the location and connection configuration LC. Located on -
the:back of-the Multiple tooi type tool holder unitis the female part of the location and -

connection:configuration LC, which is used for mounting it onto the tool holder unit station H.-

:The base.of the tool holder unit has pockets, cavities, skots.and holes machined into it so that
tools can mount into the'base along with the tool holderé; where the tool holders also have tools'
-~mounted inte them. With several multiple tool type.tool holder units mounted to drum A the
universal tool mounting system for a machining centre can machine several different
-'components at once.For example when drum A has ten multiplé tool type tool holder. units

- mounted onto it, then ten different components can be. machined completely or partially in any

sequence depending on how the machine is programmed. Refer to fig. 15 and Fig. 30.

.The multicut turning unit doesn’t have live tooling functions-in:it where the tools are driven
around at machining speeds: The multicut turning unit mounts on the universal tool mounting

system for a machining centre via the tool holder unit station H mounted in drum A. The

multicat turning unit can index around independently of drum: A using the tool holder unit station

- or it can stay in a stationary position: The multicut turning unit can also be mounted on CNC
machines-or- conventional machine tools to perform the same functions it was designed for. The
unit has a tool holder as part of the design where tip inserts are inserted into them and left to the

-discretion of the person setting it up to choose the correct ones to use when machining a
'cbmp()nent. The multicut turning unit M9 also facilitates the addition of extra cutting tools being:
mounted in any other way directly or indirectly to the base of the unit in any configuration. -

When the multicut turning unit M9 is mounted on the universal tool mounting system for a
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smachining centre it-connects to the tool holder unit station.H shown in-fig.1, Fig.2, Fig.3.and-

.Fig.3A by using the location and connection: configuration:LLC-shown in Fig.15. -

The description-of the multicut turning unit M9 is aided by making reference to Fig.33 to Fig:39.
to fully understand the design of the unit. In the assembly shown in Fig.33, Fig34, Fig.36 and - -
Fig.37 there are sixteen.main parts, namely Base CA, Tee Block CC, Adjustment screw CI, .
Column CE, Tool sliding block CF, Tip insert CG, Columns vertical adjustment screw CQ, grub. -
screw.'CR;fScrew_CJ;—‘Coolant nozzle CK, Inlet connector-CN, Guideway blocks CO, Retainer
ring CS; Screw CT; Screw.CU and Strengthening columnCV.. These are made-of a suitable -
‘metal or material to achieve:their full design functions: The assembly may consist of more than * -
one-of the above components if required. The multicut turning unit mounts onto the universal - -
‘tool mounting system for a machining centre using base-CA. The multicut turning unit can also
mount onto other.CNC machines or conventional méchineiools by adapting base CA or leaving -
it-as'it is. ‘Base CA‘has:around shaped surface on its outer diameter with semi. round'f)rojections.
.protruding out from.this roundsurface. Located in base CA is one ormore Tee Slot(s) CB these
spréad out from the center of:the base and run through:the center of the semi rOmd..projectionSgtd"'~
~the.outside of them. The semi round-projections protruding eut o'ff"aher@utside diameter of base." .. " -
- CA-arerused to*extend’-the"'tee-:slot’ CB to-increase-the-adjustment the column‘ CE has along the tee
~slot. In the ' middlé of the TeeSlot CB is the cut threaded-hole CM which is used for adjustment. *
purposes. Mounted into the front face of base:CA is one or more'coolant nozzle(s) CK, this. .. .
. adjusts by the ball-shape on the bottom of the nozzle moving inside the spherical recess inside ..~ - -
. the'base: This-directs the high pressure coolant to the cutting tip insert-CG depéending on where it -
is positioned relative.to'the base. At the back of the main base CA is the location and connection

configuration LC that.is used for mounting the unit onto the tool holder unit station H. .

- The high pressure coolant is fed into the base through the inlet connector CN. From there the
~coolant-is-directed-to the-coolant-nozzle(s) CK-throeugh a-series-of-holes inside-base CAThe Tee -
.block"CC has-a cavity in the bottom of it big enough to fit the adjustment screw Cl.and two
clearance holes-for an-Allen key. At the top of the Tee Block CC is'a blind threaded hole for the
screw CJ to thread into. The Tee Block CC-slides within the Tee Slot CB in base CA and is .-
adjusted by turning the adjustment screw CI'which is connected to cut threaded hole CM ina .
clockwise or anticlockwise direction. Thismoves the Tee Block along the-axis of the Tee Slot or -
Tee Slots. Column CE consists of a round column surface on the outside diameter with a screw -
~ -cavity through the center for-the screw CJ, the thread CW which is in the top of the screw cavity

for-the screw CJ, the pocket in the top of it for the adjuster plate assembly, the bottom round
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-bossjsthe:parallel boss-cut:into.the bottom of the bottom round boss.and three flat surfaces on the:

.columns-round surface. The round column surface is also used so that all swarf hitting this

“surface:will slide and fall away giving an excelient swarf removal feature for the multicut turning * -

The columnCE connects:and is fixed onto base CA by the parallel boss cut into the bottom of -
the bottom round:boss connecting-into the top of the tee slot it mounts.into- with the screw CJ - .
mounted-inside:the column €E threading into the blind threaded hole in the tee block CC to hold-
‘it to-base.CA.To move the ‘(‘:ol-umnv"CE the screw Cl is lodsened.then the adjustment screw Cl.at
-the bottom of the:tee.block is rotated in a-clockwise or anticlockwise-direction, this moves the .’ -
column-along-the axis of thetee slot to the required radial cut from:the-center of base CA: When -
‘the:column’'GE:is set at.the required radial cut the screw CJ is adequatély tightened into tee block.
:CC so the column:is fixed securely in.position-to base CA. Mounted .on the top of the-column. CE-
‘is-the-adjustment plate:assembly.. The top of the columns vertical adjustment screw €Q is
.attached:to this-and is part of the assembly where it can rotate around/inside, but not move out of -
sposition:Rotation.of the columns vertical adjustment screw»:C,Q_in;bo‘th,directions is achieved by
- using:an Allen:keyiin‘the Allen key hole at:the top of the thread: The: too! sliding block. CF is—

“used to:facilitate the holding-of tip-inserts CG. These tip-inserts inachine down materials.into -

~“parts:and-components..- The tool sliding block CF can be adapted to-hold one or more tip inserts.. .-

‘The-tool sliding block.CF consists of a hole through the center, one or more:pocket holes cut into -
 the-center hole-for the guideway blocks CO to‘mount into; grub screw holes, a threaded hole to

- .screw the columns vertical adjustment screw CQ into and a recess pocket for the tip insert CG to

.~mount into. Each-of the grub screw holes in the tool sliding block go from the outside surface™ .

- and connect into'the guideway blocks CO-pockets. The guideway blocks mount into the tool-
:shiding block-CF: The guideway:blocks CO. are held into position in the tool sliding block CF -
~with-the-column-CE-and-the-grub screws-CR-The-tool-sliding block-CF-and the-guideway-blocks---

both mount on the column-CE. The height of the tip inserts CG mounted in: the tool sliding block -
CF:from base CA is adjusted:using the columns vertical adjustment.screw CQ, which is mounted

- into the threaded-hole"in.the tool sliding block CF opposite to where the tip insert is mounted. -
~The tool sliding‘ block can be set to any position-along the column, once it ispositioned to the -

- desired height relative: to'the base the grub-screws CR are tightened adequately so the guideway. .

- blocks:lock onto the flat.on the:column to give a rigid connection between them. Many different

types of tip-inserts are' made by various companies around the world, because of this different -

. types of tip inserts are purchased from these companies to suit the material being machined, the
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cutting conditions.and the speeds and feeds.of-machine tools. As:a result the tool sliding block
CF will-have to be constructed to suit different types of tip inserts or altered in-a.way so each
type of tip insert can be easily attached.

The column and all the other attached components-on it can be turned around one hundred and
eighty degrees on base CA if required so that the tip insert CG is facing away from the center of

base CA.

In‘Fig.36 mounted into the top of column(s) CE is the retainer ring CS. The retainer ring CS has.
slots in it:that are used for the adjustment of celumn(s) CE.. The retainer ring:CS is used to
securely-hold the top of the column(s) CE once they have been adjusted into-position. To
securely-hold the retaimerring-into-position on-the top of the column(s) CE the screws CT are
‘used. The'screws CT push:through the slots in‘the retainer ring CS and thread into the thread CW
‘and tighten to hold the retainer ring CS onto.the column(s) CE. In Fig.37 the retainer ring CS is
similar to thesretainer ring in Fig:36 with the exception of-extra holes in it for the screws'CU to . -
fit through.-The strengthening column CV is.also added to the assembly.:~The bottom of the
‘strengthening column CV :is- mounted into base CA and secured. At the top of the strengthening -
column CVis a threaded hole-in which the s’crewC\U screws. info. The-screws. CU go through the-
retainer-ting CS-and: mount-into-the threaded hole at-the top of the strengthening column CV.
. When the screws CU-are tightened it holds the retainer ring CS.securely to the.strengthening

-column CV.

The purpose of the retainer ring CS is to dramatically reduce the movement of the top of column
CE, when there.is a load imposed-on it from cutting forces as the multicut turning unit is in use. -
This:reduces the vibration throﬁghout the unit-and increases its performance by producing better-
-cutting conditions to'the tip inserts CG. The strengthening column CV also adds a more rigid
structure to the multicut turning unit, to further reduce vibration imposed on the tip inserts CcG
'Whjlé'tﬂ't.‘hihg a‘component. The shape and size Of the rétainer ring CS doesn’t have'to be'the ™
same:shape and size as shown in Fig.36 and Fig.37 because. it is dependent on-the final adjusted- -

settings of the Multicut turning-unit to determine it.

© Another embodiment of the Multicut turning Unit M9 is aided by making reference to Fig.40 to
Fig.43.- This embodiment of the Multicut Turning Unit also has two axis’s of adjustment for
-.each-tool and performs the same functions as the Multicut Turning Unit shown in Fig.33 to"
Fig.37 and mounts-to CNC machinc tools and conventional machine tools used in the

-engineering industry. In the embodiment shown in Fig.40 to-Fig.43 housing GA replaces the
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-components shown in-fig:33"to fig.37 namely, Base CA; column CE, strengthening column CV,

-~ Retainer ring CS, screw - CT-and screw-CU.-

Housing GA is constructed of suitable material and can be made by many methods; one such

~.method can be tocast:it and then machine it. The housing GA has a round shaped surface on the - -

--outside diameter; a blind-hole in the middle of it, one or more tapered slots GB through the side
-of it which.go through:into the blind hole-in the middle:and one or more recess pockets GC in the
. side ‘ofj it.betweenthe-tapered slots GB. The tapered'slots:GB in housing GA have two outer - .+
stapers and two inner tapers..-Mounting into the housing GA-in each tapered:slot GB are two tool
- holder. blocks, GDzand:GE: Each tool holder block mainly has two tapered sides, a hole through -
the-centre'toirriqunt a:tool-Gl into' and holes with-grub screws GL ‘in them, which are used-to lock
- the tools GI into the fool-holder blocks GD and: GE.The twotapered sides on each tool holder. -
“block: GD-and:GE match-the two inner tapers-and the two outer tapers-on-the sides of the tapered.

slots GB in housing GA.

‘Mounting into the:recess pockets GC, between the tapered slots GB are one or mote adjustiment
‘ screws GF with arrattached‘measurement dial on:fop. The-adjustment screw GF and attached:
~dial:can‘only-be moved:rotationally in a clockwise:or-anticlockwise direction within the hele'it is -
~mounted into in housing'GA:"Attached to these adjustment screws-GF are one or more adjustable..
arm brackets GG.
The adjustable.arm brackets GG are attached with screws GH to the tool holder blocks GD and
‘GE,‘in which the screws GH have-clearance holes which go right through-tool holder block GD -
~.and then thread into tool holder block GE: - To position the tool Gl-along the axis of the tapered -
. :slot GB:the adjustment screw GF is-adjusted in a.clockwise or anticlockwise direction. This.is
. achieved because the tool GI.is mounted.in the tool holder blocks GD and GE, the adjustable
arm bracket GG is'mounted to the tool holder block GD and GE with screws GH and the
- adjustable arm-bracket.-GG is attached to the adjustment screw GF via the threaded hole:in it.

- ‘Mounted into the adjustable arm bracket GG is the adjustment screw GJ with attached
measurement dial on top. The adjustment screw GJ and attached dial can only be moved
rotationally in a clockwise or anticlockwise direction within the hole it is: mounted into in the

- adjustment arm bracket GG. The adjustment screw GJ threads into the threaded hole in the back
~of the tool G1.- Therefore the radial cut of the tool Gl is adjusted when the adjustment screw GJ is

-rotated in a‘clockwise or anticlockwise direction:
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:After each-100l:GI has:been:positioned in its two axis’s of adjustment-it is locked into position-in
~both-axis’s to-ensure'it is held securely and rigidly within housing GA: The first axis of |
‘adjustment positions the'tools Gl -along the tapered slots GB. After the tool is adjusted in this -
‘axis it'is locked into position by tightening the screws GH: - This‘causes the two tapers on tool
holder.block.GE to.engage on thé.two-inner tapers in the tapered slots:GB-in housing GA, the
:two-tapers.on tool holder:block-GD to engage on the-two:outer tapers in housing.GA and the .
adjustable arm bracket GG-to be securely held onto tool holder block GD. The second axis of
:adjustment alters the radial-cut -of the-tools: GI. After the tool is adjusted in this axis it is locked
‘into position by tightening the grub screws GL in tool holder block:GD and tool holder block -
‘GE.

The:Multicut :vTurning.--:UniI-fM9..¢a11. also have more than one tool Gl:mounted into the tapered:
slot:GB by-zadding the-necessary components as seen in Fig.43, including tool holder block GE -
and GDand-the adjustable arm bracket GG. Mounting to the front face-of housing GA are one
-of more tools GK that can be used to turn a finishing cut on the component or workpiece or.to .. -
‘perform general turning operations. When.éne or more tools GK:-are mounted into. the front face -
0f'the housing GA-the multicut turning unit indexes around to the extra tool GK to commence
turning;operations-withrit:: - Another-embodiment of the:Multieut Turning Unit M9 is aided by =
-making:reference to-Fig.44. This.embodiment of the Multicut Turning Unit-has been designed to-
perform one of the three functions as the Multicut Turning Unit shown in Fig.33-to Fig.37 and- -

mounts to. CNC machine tools and conventional machine tools used in the engineering industry. -

:~Here the tools are mounted-into a housing.with each'tool being permanently set into position.to: -

- perform one of the three functions it has been designed for. - The houéing 1s.constructed of

suitable material and can be 'made by many methods, one such method can be to-cast it and then
..machine it: The Multicut:Bering Bar Unit M 10 doesn’t have live tooling functions in it where

" tools are driven around-at machining speeds. The Multicuit Borinig Bar Unit miounts o the
universal tool mounting system for a machining centre via the tool holder unit stations H .

mounted in drum A. The:Multicut Boring Bar Unit can also.be indexed around via the tool.

holder unit station it is connected and meunted to in drum’ A.

The Multicut Boring Bar Unit can also be mounted onto CNC machines and conventional
. ‘machine tools to perform the same function it was designed for. ‘The unit has boring bar holders -
in it as part of the design, where the boring bars are set into these holders and left to the

- discretion of the person setting it 'up to choose the correct-ones 1o use when machining
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- components.-The multicut boring bar unit M10 also facilitates the addition of extra cutting tools
being m’OUnted"‘in any-other way directly or indirectly to the base of the unit in any configuration.
The multicut boring bar unit can also hold any other tool in its boring bar holder along with
custom tools to machine components. When the multicut boring bar unit M10 is. mounted on the
universal tool'mounting system for a machining centre it connects to. the tool holder unit station
H shown in fig.1, Fig.2, Fig.3 and fig.3A by using the location and cennection configuration LC
shown in.Fig.15.. The description of the Multicut Boring Bar Unit M10 is aided by making

-reference to Fig.45 to Fig.51 to fully understand the design of the unit. In the assembly shown in- -
»Figf».45 to Fig.47 there are fifteen main components namely, Base CA, Tee block CL, Adjustment .

- screw-CD,.Boring bar holder DA, Vertical adjustment plate DB, Vertical adjustment screw DC,
‘Boring bars DG, Grub screw DD, Screws DE, Coolant nozzle CK, Tip. insert DF, inlet connector
.CN, Boring-bar bracket DI, Retainer ring DH and Screws DJ. These are made of a suitable metal .

~ or material to achieve their full design functions. The assembly may consist of more than.one of -
‘the above ‘components if required. The multicut boring bar unit is mounted onto the universal
~tool:mounting:system for a machining centre using base CA. The multicut-Boring bar unit can

“-also'mount ento other CNC-machines or conventional machine tools by adapting-base CA or - .

#]eaving it-as-itis. Base CA has a round shaped surface on its outer diameter with semi round

projectionsprotruding-‘out from-this.round surface. Located in base:CA is one or more Fee

~Slot(s) CB these spread out ‘from‘the‘cen“ter- of the base and run threugh the center of the semi

-round projections to the-outside of them. The semi round projections protruding out of the

- outside diameter of base CA are used to extend the tee slot CB to increase the adjustment the.
‘boring bar holders have along the tee siot. In the middie of the Tee Slot CB is the cut threaded

~hole:CM which is used for adjustment purposes. Mounted into the front face of base CA is one -
‘or-more coolant nozzle(s) CK, this adjusts by the ball shape on the bottom of the nozzle moving -
inside the spherical recess inside the base. This directs the high pressure coolant to the cutting tip

- insert DF depending on where it is positioned relative to the base.

~At the back of the main base is the location and connection configuration LC Which is used for -
‘mounting the unit onto the tool holder unit station H. The high pressure coolant is fed into the
base through the inlet connector CN. From there the coolant is directed to the coolant nozzle(s) .
CK through a series of holes inside base CA. The Tee block CL has a cavity in the bottom of it .
big-enough to fit the-adjustment screw CD and two clearance holes for an Allen key. At the top -
of the Tee Block CL are two blind threaded holes for the serews DE to thread into. The Tee
‘Block CL slides within the Tee Slot CB in base CA and is adjusted by turning the adjustment -

- screw CD which is connected-to cut threaded hole CM. This moves the Tee Block CL along the -
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- axis-of the Tee Slot.or:Tee. Slots. The boring.bar holder DA is attached to the tee block CL and
-consists of three holes:in the.top of it, grub screw holes down the side connecting into the boring

. bars. mounting hole CP and.the cut parallel boss on-the bottom. The hole CP.in the top'is the.
boring bars mounting hole, with the other two holes being used to mount the DE screws into, -
which are used to secure the boring bar holder DA to the-tee block CL in base CA.-The middle
DE screw.hole also:has the thread CH cut into: the top of-it: The grub screw holes-down the side.

- of the boring bar.holder.have the grub screws DD in them which are adequately tightened against -

~the boring bars DG mounted into their holes to hold them securely in position.

:The boring bar-holder DA connects onto the base CA by the cut parallel boss in the bottom of it
connecting into the _top—_df the tee slot CB it mounts into, with the screws DE in there holes
screwing into. the two-blind threaded holes in the tee block CL to hold it to base CA. To move.
the boring‘.bax;.ho_ldé_rDA the screws DE are loosened then the adjustment screw CD.at the
-bottom of the tee block CL is.rotated, this moves.the boring bar holder along the axis of the tee
slot to the required radial cut from the center of base CA, When the boring bar holder DA is set. -
to-the required radial-cut the.screws DE are, adequately tightened s0 the boring bar holder DA is
. fixed securely-in position to-base CA. The vertical adjustment plate DB consists of a-boring bar-
hole, the hole for the vertical -adjustment screw DC and-the threaded grub screw hole down the
side that goes through the outside wall of the plate: Mounted-into the vertical adjustment plate
DB is the vertical adjustment screw DC; this is fixed into its hole so that it can be rotated in a
clockwise or anticlockwise direction but it can not be'moved up and down in the direction of the
hole it is mounted into. This combined component assembly attaches to the boring bar holder

.-DA; by the vertical adjustment screw DC threading into the thread CH.

The correct rotational position occurs when the boring bar hole in the vertical adjustment plate

DB lines up-with the boring bars hole, hole.CP in the boring bar holder DA. The vertical .

- through- the center to allow an Allen key to-fit through it; to tighten or unscrew the DE screw in
their holes at the bottom of the boring bar holder DA and an Allen key cavity at the top which is
-used to adjust-the vertical adjustment plate towards or away from the boring bar holder using an
Allen key.. The boring bars that are used in-this unit come in varying sizes and shapes which have-
different tip inserts in.them.depending on the cutting conditions and environment they are used.
_in. Both the boring bars DG and the tip inserts DF-used are manufactured by multiple companies
-around the world, in which most of these can be.used in the multicut boring bar unit M10. The

boring bar holders DA can be turned around one hundred and eighty degrees if required when.
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“sboring'out-components;the:multicut boring bar unit can also hold custom tools and special tools

“initthe boring bar holder DA or-by using a-custom designed holder:to fit onto the base.- S

“SR*Fig4d7 the retainer fing assembly. is attached to the multicut borirg bar unit. The retainer ring
assembly consists of the boring bar brackets DI mounting to the bo_ring’bars DG. The retainer -
“itig DH’mounting to'the boring bar brackets DI 'and the screws DJ to securely hold it all togethe
*iivposition. The retainer ring assembly doesn’t have to be' made:from:separate components, but
ifistedd can be madéfrom ‘one component. The shape-of the retainer ring assembly doesn’t have -

15" bé the same shape as shown in'Fig.47 as long as it achieves the desired function.

THe-purpose-of the retainer ting assembly is to-dramatically reduce the vibration caused on the - -
“boring bars while boring a component. The distance the retainer ring assembly is set to along the -
" boting barsis dependent on‘the boring bars used and their height they stick out from the boring~
“bar holderDA. Once this is known the retaitier ring assémbly can’be attached at-the required-
“distance along the boring bars so that it reduces the' movement of the boring bars setin their -

“holders by holding them in position together.

““Thelocatiotiaiid connection-configuration LE consists’of the male lcation"and-conniection: -

- configuration and the*femalé location and connection configuration, these two configurations are -

“uséd to-attach aiid'mount and interchange the tool holder unitsto the tool holder unit stations H. -

“The 'male’locationi:and connection configiiration is located on the front of the tool holder unit -

-station H as seen on the bottormn image in fig.15 and consists of the main components and

“features namely, main body AU, location pins O, thread-lock ring Q ‘and central boss withi taper -
N on-it on the main body AU. The female location and connection configuration is located on -
the back end of thé'main body of 4 tool holder unit and is also seen in fig.15 on the top image, -
thése features cornsist of iamely, the location pin holes P; tliread R and the céntral tapered hole

with-the-taper NA-in it.-

The male and female'location“and connection configurations engage together by the location pins
O locating into their location pin holes P by correctly aligning them together, along with the
centrdl boss with taper N on’'it on the main body AU and the central tapered hole with taper NA
on it connecting together pushing taper NA onto taper N.  As the male and female location and
cotinection configuration connects together the thread R and the thread on the inside of the -

" thread-lock ring Q-are screwed together, until they are adequately tightened holding.the-t‘ool

holder unit onto the tool holder unit stations mounted in drum'A. Refer mainly to fig.15.- All the
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hydraulic:¢ylindér-running assemblies and drive systems including the spindle and index drive
. unit-W' and. the-index drive unit AE throughout.the universal tool mounting system for a
machining centre could:also be driven or run by the equivalent replacement devices if they will
-achieve the-same features that they- provid&withqtheir,operati_oﬁal movements. If this is done
ccrtain'_design:features. within the tool system for a machining centre could change or become
~‘obsolete:to.accommodate the.equivalent replacements or electrical devices:The coolant manifold
::blocks: AR have been individually designed to suit each designed and.manufactured tool holder -
-unit-and mount on drum- A on the front face beside their tool holder unit they are to supply
» coolant to.-The.coolant flow from the coolant manifold blocks AR supplies ceolant to the tool in

the machining position.

- The covlant supply. is delivered to the coolant manifold blocks AR by the coolant pipe BW
~.which1s:fixed-and secured to:the endplate AN so that it can’t rotate around in either a clockwise
-or anticlockwise direction. This pipe runs from the endplate AN and right through the centre of
~spindle B tathe back of drum A, where it connects into the coolant distribution disc EA mounted ..
‘in-drum.A.- The coolant distribution disc EA is constructed-of a round turned piece of suitable -
materialiand: consists of one blind hole EB in the centre of it from the back, into which the
w.coolant pipe-BW-connects to:‘:The coolant distribution.disc EB-also.has twe-holes down the side:. -
- of-it:which' connect into the central hole; h(;_le_.EB. The two holes down the-side of the coolant. -
-distribution dis¢ EA are situated in the middle and top of it;-where the middle hole EC feeds the -
-coolant. hole lined up with: position VA from:the several coolant holes.inside drum A and the top
hole ED feeds the coolant manifold disc. BV mounted to the front of drum A. These two side
. holes arerotationally positioned so that they face position VA to feed coolant to the active
“cutting tool on the tool holder unit used. The coolant manifold disc BV is constructed of a-
suitable material and consists:of a blind hole in the bottom in the centre of it, into which fits the:
top of the coolant distribution disc EA and several holes on the outsi_de.diameter which connect
into: the-central hole, where each hole is directed towards-a tool holder unit station H and the _

attached tool holder unit(s)-on drum A.

When drum A has indexed to.the next set position one of the coolant holes from the several
coolant holes inside drum A line up with the middle hole EC in'the coolant distribution disc EA
facing position VA so that it can feed-the coolant to this position, One of the holes in the coolant
manifold disc BV also lines up with the top hole ED in the coolant-distribution disc EA facing -
- position VA so that any extra or required coolant is fed out from them to the tool holder unit.or. -

into the tool holder unit in position VA: From the coolant hole lined up with position VA from _ -
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-the:several coolant holes-inside drum A flows coolant, here it flows-from these holes and-out -

--through:-the outlet-hole close to'the hole(s) AQ underneath the coolant manifold blocks AR and

“then intothe coolant manifold blocks-AR. Each coolant manifoid block directs high pressure -
c‘bolant to the-toolsin:use at the time on the tool holder unit to flush away all swarffrom the - -
component being machined. The coolant pipe running through spindle B has a flexible pipe -

" -connecting to the end-of it at:the magnetic brake assembly:end of the machine, this ﬂex‘ibl‘e pipe

© isiconnected to a CNC pump in the coolant reservoir tank; Refer mainly-to-fig.2, fig:21 and. -
fig.22. -

The CNC controlled components and aséemblies in the machine are controlled by a CNC.
controller’s computer:using a prograﬂl; The program is made by a CNC programmer usually
+~-with the aid of'computer programming software or by the*person setting up the machine; this -

- ‘program-is made to machinhe a component with and-commands-the machine to move inall the
-directions required to achieve the machining operations: - The sheet'metal covers:BJ have been..
‘designed:to fit onto-the outside diameter of drum-A towards the back face of it-and onto casting’

€ to cover all the assemniblies'and components-behind .drum A. This‘is:required because the sheet -

metal covers BJ seal and stop the swarf; coolant, unwarted dust and rubbish from gétting - -
~underneath'them, as any of these substances could seriously damage the components and
assemblies-in the universal:tool mounting system for a machining centre. Refer mainly to fig:1,

fig.2 and fig.3A.

Whenr the universal tool mounting system for a- machining centre is mounted on an example lathe
“configuration as seen in Fig:52 to Fig.57 the following features and ‘principles apply to.the
- posifion and operational procedures preformed.. The main feature in fig.52 to Fig.57 is the
" common centreline 1G, here the pivotable axis of the spindle in‘the headstock and the pivotable
axis-of the wotkpiece chuck mounted onto the front of it, the pivotable axis of the-spindle in the
“subspindle tailstock(not shown)~and- the pivotable axis of the“workpiece'chuck mounted-onto the~
front of it (not shown), the pivotable axis of drum A, the pivotable axis of the tool holder unit
“station H in position VA are all located on centreline IG in different positions along it. Position

VA-is also on centreline IG.

‘The variable design of a tool holder unit makes the placement of the tools on it also variable.
 When'a tool holder unit is attached and mounted to a tool holder unit station H in position VA, in
“most-occasions one of the tools on-it, the one closest to the headstock spindle and attached

‘workpiece chuck will be parallel with-centreline IG so that the edge or-centre of the tool is on
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centreline 1G." A tool-in this:pasition is in the machining position-teady to commence machining-
operations: The tools are arranged.and positioned on a tool holder unit-so that as-a tool. holder-- .
unit.via the tool holder unit station indexes; the next used tool on it is:rotationally positioned to

the-machining position.

‘The rotational indexing-of drum A provides the means to rotationally index a selected tool holder.
unit attached and mounted to.the tool holder unit station H in drum A or tool(i.e. the céntre or .
edge of the tool) mounted.in drum A to position VA, where it can commence machining
operations; The example CNC:lathe configuration with the universal tool mounting system for a
machining centre mounted onto. it-is basically the same in fig:52 to Fig.57 with the lathe
-.comprising of a bed 1A, the headstock IB with headstock spindle IH in it mounted on the bed IA, . -
~the workpiece chuck IG mounted to the headstock spindle IH.-The linear-guideways ID are
. mounted-onto.the lathe:bed and connect to-the carriage IE, where carriage IF travels along the -
Jinear guideways ID:- The linear guideways.IE are mounted-on the-top of carriage IF and connect. -

~to casting C of the universal tool-mounting system for a machining centre.

'Ihé"»universal tool-mounting'system for-a machining centre is directionally positioned to machine - -
rcomponentsin the axial direction-via linear-guideways ID-and the radial direction-via linear
guideways IE with both sets of linear guideways ID and IE being moved and controlled by - -

additional means and a CNC controller via programming.

The following differences exist between Fig.52 to Fig.57.-In Fig.52 the universal tool mounting
-system for-a-machining centré with attached and mounted tool holder units is positioned on -

linear guideways IE away from the headstock and attached workpiece chuck.

-Fig.53 is the same as Fig.52:except the universal tool mounting system for a machining centre
has no.tool holder units.attached and mounted-onto it. The toel holder unit stations H can be

clearly seen in Fig.53 with the tool holder unit station in position VA being pivotable in its

position on centreline 1G.

In Fig.54 the universal tool mounting system for a machining centre with attached and mounted
tool holder-units is positioned on linear guideways IE so that the edge of the tool on the tool
holder unit in position VA (the tool on the tool holder unit closest to the workpiece chuck IC and

- headstock spindle IH) is on the-pivotable axis of the workpiece chuck and headstock spindle.
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~In-Fig:55-drum-A-has-been indexed so thatthe multiple milling, drilling and -tapping tool holder
unitiisin position - V:A. Here the universal teol mounting'system for a-machining centre is
“positioned-on linear guideways IE so that the pivotable axis of this tool holder unit is on the

pivotable.axis of the workpiece chuck-which issmounted into the headstock spindle.
Fig.56 shows a side front view-of Fig.55. .
In"Fig.57-drum A shows one of the extra tools'FA mounted on it in the machining position.

- The embodiment of the universal tool. mounting system for a machining centre mounted in-a -
CNClathe configuration as:shown in Fig:52 to:Fig.57 and as described, with a tool holder unit in
~position VA: and'a‘tool-on it being in the machining position provides the-maximum clearance
bétWéen;-'the-other- tools on the tool-holder unit-in:position VA, druma A and the headstock
sspindle;drum A-and the headstock spindles workpiece chuck; drum A and the subspindle
“tailstock:spindle (not. shown), drum A-and the subspindle tailstock workpiece chuck (not shown),
‘drum ‘A"and the headstock, drum A and the tailstock-(not shown), the two tool holder units.on
~“either side of the tool holderunit in position VA mounted in drum A to stop them interfering and-
-clashing:with:any of the headstock-and tailstock:assembly or:any-cother lathe components. Refer-

“ mainly to Fig.52 to Fig.57 and Fig.17 and Fig.18..-

The universal tool:mounting system for a machining centre can also have an adapted. version of
~-Drum A as'shown inFig.32 as an alternative replacement option to Drum A shown in Fig.1 to .
“ Fig.31 In Fig:32 there are a’combination of tool holder unif stations mounted into the front face
T of drum' A-and on the periphery of drum A; where tool holder units attach, mount and-
interchange on them. The adapted version of drum A showri in fig.32 has all the same features
“as:drum A shown in fig.1 tofig.31 "with‘the addition of extra components to make it functional so

~that the milling tool holder units and the tool Holder unit stations-function correctly-

One of the main differences in the adapted version of drum-A is.that the tool holder unit stations
-and most of their functional componentry are assembled within a cartridge. Then a plurality of
these assembled-cartridges are located and mounted into drum A. The angle of the periphery of:
drum-A can vary indefinitely depending on how drum A in fig.32 has been designed to suita

- machine-tool process.

- One configuration for-a universal tool mounting systein for a machining centre can include drum

A with tool holder unit stations only on the periphery of drum A. The adapted version.of drum
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A shown in Fig.32.canalso-hold any extra tool-or.toels FA by mounting it or them directly or
-indirectly, to-it, in it.and on any face of it in any configuration like shown in fig.31. Refer-:

mainly to Fig.1, Fig.2, Fig.3, Fig.3A, Fig.31 and Fig.32:

The universal tool mounting system for a machining centre is operated and controlled by CNC
.- controller which gives-all-moving components-and assemblies in the machine their commands.
‘The operation of the-universal tool mounting system for a machining centre is best described. by
‘a sequence of events:describing actions of different assemblies-and components with-the aid of -

making reference to Fig.1 to-Fig.31 as follows:

~1: The universal tool mounting system for a machining centre shown in Fig.1, Fig.2
.and Fig.3A-is‘mounted ontoa purpose built CNC.machine where it gains multiple:
axis’s-of ' movement so that it can move to the desired position-to commence

‘machining operations on components or-workpieces in the-machine. - .

.2.7"As the universal tool mounting system for a machining centre with tool holder
“units attached and mounted:to it is moving towards the component or.workpieceto.
-machine it;;drum A indexes by rotation to position the-next-required-teol holder
unit on it-to position VA or one of the extra tool(s) FA mounted directly or

indirectly to drum A to the.machining-position.
Drum A indexes by the following operations occurring.

2A- The tapered index pins E in hydraulic cylinder(s) G disengage out of taper bushes F
mounted in spindle B so that the end face of the tapered index pins:E }noves inside hydraulic
cylinder(s) G and clears the end face of the taper bushes F. At the same time this occurs the
‘brake in the magnetic brake drum assembly is activated and holds spindle B and drum A in

position to stop rotational movement of them both.

'2B- The magnetic brake drum assembly then deactivates the brake and servo gear drive motor
AK is activated which indexes drum A and spindle B by rotation in a clockwise or anticlockwise
direction-through poly -vee belt AJ, to either position-any of the tool holder units mounted on the
tool-holder unit stations in drum A or to position the extra tool(s) FA-mounted directly or
indirectly. to-drum A, to position VA or the:machining position; The spindle-and index drive unit -

W and the index drive unit AE are positioned towards the back end of casting C so that all the
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components-in them:clear the back face of hydraulic cylinder L allowing Drum A to rotate-

.dround without it clashing into anything.’

-2C-"When the next required tool holder unit or the next required extra-tool FA mounted on drum.
:A-has.been rotationally positioned via drum A to position VA or the machining position, the -

~’brake-is reactivated in:the magnetic brake drum assembly and-the:tapered index pins E in. -

i

<hydraulic.cylinders G-engage.into the bushes F. The tapered index.pins:E are held in position by.
=constant-hydraulic pressure from the hydraulic cylinder(s) G to-help.give the zero clearance -
contact-for rotational lockup between casting C and spindle B. This locks and holds spindle B -

-‘and the connected Drum A in position after it has indexed around. -

:3:-*When-a tool-holder unit station H-with a tool holder' unit attached and mounted-on itisin . .
» position V-A:the-spindle-and.index drive unit W moves-towards Drum A: to engage into the--
-rotationally locked up tool holder unit station H on linear guideways BH;-by the_ activation of
-servo motor AD moving ball screw AB through pulleys and the connecting pbly'Vee belt AC.
-This is required so that spline XA and:internal spline XB.engage into each other and then gear - .
steeth HB-on shaft:AA-engages into the.gear teeth HA -onthe .back of the tool holder unit station -
-H-to.connect-them together:Hydraulic cylinder L-then activates.and the taper pins J disengage ..
.-from tapered bushes KA in:the tool holder unit station H-so that they are clear from them, this .- .
‘releases the tool-helder unit station from being locked in position and allows rotational
movement in-a clockwise-or anticlockwise direction. The servo motor Y then is activated which
rotates shaft AA around through its connection.with poly vee belt Z. This then rotates the tool
‘holder unit station'around so that one ofthe tools on the tool holder unit connected to it is

- indexed to the machining position to.commence machining operations.

4..The hydraulic cylinder:L:then:réeactivates and taper-f)ins.J engage back into the taper bushes-

i

KA.:-The tapered-pins-J-are -held in-position by constant-hydraulic pressure-from-hydraulic-
~cylinder.L to help give the zero clearance contact for rotational lockup between Drum A -and the
tool holder-unit station H. This locks and holds the tool holder unit station in position after it has

indexed around.

© 5. The machine then commences all machining-operations on a-component or workpiece with
-the tool in use until-it has.finished with that tool, it then changés to.another tool by the sequence

-of events.already described by indexing the tool holder unit and or drum A.- .
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46, Ifione:ofithe:live tooling tool holder units.is:in position VA, this unit is indexed around by. = .
.. rotation t0:the next-tool or.any other tool on:it-by the same procedures as.described above. The
tools-in:the holder are then activated to rotate at-the required machining speed by the spindle and
-indexwdrive: unit W retracting so that gear teeth HA and HB are disengaged-away from each other
but spline:XA:and internal spline XB are still engaged. The servo motor ¥ in the spindle and
index drive unit W-then activates and rotatés shaft AA at the required speed for machining. This .
drives-the transmission drive shaft S through internal spline XB. At the front of the transmission
-drive-shaft S:is-the spline XC which connects -intovspliné»U‘inﬂ the end of the main driving geared

--shaft in all the live tooling tool holder units: - .

7.- When'the tool holder unit at position VA has finished machining, the spindle and index drive .
--unit<W.retracts-on-the linear guideways BH:by the ball screw AB moving it towards the poly vee
~.helt-AC at the back of .casting-C, so that all:its components once again clear the back face of .

.. Hydraulic:¢ylinder L, allowing Drum. A to rotate around without it clashing-into anything.-

8. Preindexing occurs at position"VB so that the desired tool on the tool holder unit attached and
~.mounted on:the tool holder-unit station in position VB is indexed so that this. tool, when drum:A. .
~is-indexed will:be in the machining positien-when its tool-holder unit station-H reaches position..-

:VA:This operation:would occur as the universal tool'mounting system-for a machining centre is
“.moving towards-a component.or workpiece to machine it-or when machining is occurring or at-

-any other time the CNC machine can-perform this operation: This feature allows immediate
- commencement of machining operations when the.tool-holder unit has indexed to position VA.

- Preindexing occurs when the indexing drive unit AE moves towards drum A on linear guideways.

-BH at-position VB by the activation of -Bydraulic cylinder AF. This causes the gear teeth HC on .

shaft AH to engage into the gear teeth HA on the back of the tool holder unit station H. -

~ 9:2When the index drive aniit AE is engaged into the back of the tool holder unit station in
‘position VB the hydraulic cylinder L-at position VB then activates and the taper pins J disengage -
- from tapered bushes KA in the tool holder unit station H so that they are clear from them, this .
releases the tool holder unit:station from being locked in position and allows rotational
movement in a clockwise and anticlockwise direction. The servo motor AG then activates which
rotates shaft AH around through its connection‘ with poly-vee belt Al. This then rotates-the tool -
. holder unit station‘in position-VB-around so.the tools on-this tool holder unit are indexed around
to the next tool or'any other tool-in the holder readyto commence machining operations when -

drum A indexes to-position VA..
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-10.The hydraulic cylinder.I: then reactivates and:the -taper pins J.engage back into taper-bushes
K A:at.position VB, this'locks and holds the tool holder unit station-H in rotational position.

+11:When the tool holder unit at position VB has finished indexing the index drive unmit AE .-
‘retracts:on the'linear;guideways BH with the-activation.of hydraulic cylinder AF to a:position”.
near the back of casting:C so that-all its components-once again.clear the back face of the
~hydraulic cylinderI;-allowing drum A to index around by rotation without it clashing into

anything.

'12.The universal tool'mounting system for a machining centre then retracts away from-the: -
‘component or workpiece-after completing the machining tasks on it and waits until additional -

tasks-are completed by the machine and the operators-before the machining cycle: starts.again.

" During. machining operations coolant is pumped with a CNC pump through‘the main pipe in the
‘center of spindle ~Biandfthrbugh‘ drum-A to-the’ coolant manifold blocks-AR. With the coolant .-
manifold. disc:BV:also‘being supplied withtoolant: These:then pump-high pressure:coolant to-
“the tools being used’by-using the through coolant tools,:coolant pipes or:the:adjustable coolant.
pipes on the coolant manifold-blocks. The procedures-that have be¢n described above set.out-an-
-operational sequence that can'be used; but:the final:operational sequence of events will vary all-..
the time from:the one described above because-it depends on how the universal tool mounting: -
system for ‘@ machining centfe‘ is programmed by the manufacturer and how the machine is"

- programmed to make component(s)-or-workpieces by the person using it.

‘In-operation the Multicut Turning Unit has been designed. to facilitate the turning of multiple’ -

.diameters on a component in which a stepped profile of different reduced diameters is produced

. -performbar peeling operations to rapidly turn a component to-a single reduced diameter at very
high feed rates. This is achieved in-the following ways after it has been set up. The material
-rotates around and moves into the fixed and stationary Multicut Turning Unit in between the
~ cutting heads so that the central‘pivétal axis that the radial cut of each tool/tip insert is set from is.
- on the same pivotable axis'of the workpiece or.component, or the fixed Multicut Turning Unit .
‘moves:and passes over the.rotating workpiece or component so.that the central pivotal axis.that
~ the'radial-cut of each tool/tip.insert is set from:is-on the same pivotable axis of the workpiece or:

component or the Multicut Turning Unit rotates around at the required cutting/machining speed
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-and passes over the fixed and- stationary component so that the central pivotal axis that the radial
<cut of each tool/tip insert is'set fromis on the same pivotable axis of the workpiece or- . .

component.

-Components machined. using this. unit.can be made of varying:shapes-and sizes from many * -
‘materials including processed materials such as castings. Any bar stock to be turned can also be -
‘hexagenal-in shape. All.the methods-of operation described produce a concentric round surface -
-as-found:in all lathe turning applications. . As the Multicut Turning:Unit machines a workpiece or "
‘component-each tool/tip insert depending on the positioned setting of it is sequentially brought
-into engagement until all the tools used on the uﬂit are engaged and turning a component or
~workpiece to-the-set'steiaped profile. . The operational description-of the multicut turning unit M9 -
dis aided by making reference to Fig.33 to Fig.39 to fully understand how. it works. The principle.
of operation on how-the- Multicut Turning Unit removes material is'similar-to the operation of

bar peeling where one or more.tools:are used to peel the material from bar stock. .

TheMulticut turning unit also uses-one or morecutting heads ortools-in its design to remove"

. unwanted material, with the difference-that each cutting head or tool when more ‘than one is-used-

* is-set:so that-each one can=be fully adjusted:in two-axis’s.: Firstly the axis of radial cut-each -

- cutting head-or tool is-adjusted to determines the amount of material to be turned off the
-‘compohent or workpiece. Secondly by adjusting the axis-of height each cutting head or tool is -
positioned to relative to the base, determines the position where the change in diameter occurs on. . -

' a‘corriponent- to be turned or the position each one is set to, to position them to-the pitch of the

thread to be cut.

Both of these adjustments are-adjusted by manual operation but with adaptation-by incorporating
CNC servo motors to the multicut turning unit it can be controlled with.a CNC controllér and

~ programmiing; “The axis of height isadjusted by having the grub screws CRin the tool sliding -

- block: CF loose: Then the tool sli‘ding’block CF is moved towards or away from base CA by
placing an Allen key in the Allen key cavity at-the top of the columns vertical adjustment screw
CQ and turning it in a-clockwise or anticlockwise direction which moves the tool sliding block
along cojumn CE. When the axis of height of the tool sliding block CF with tip insert CG is set
all the.grub screws CR are tightened adequately against-the guideway biocks CO, which pushes. .

them“ég_ainst the flat faces of the-column CE and holds it firmly in position.
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The-position of the:radial cut the tool sliding.-blocks CF and attached tip inserts are set at from
sthe‘center-of base CA. is achieved by the movement of the column CE.

To move the column CE the screw CJ is loosened, then the adjustment screw CI at the bottom of .
-the feeblock CC and connected to the cut threaded hole CM is turned using an Allen key in the
-end:of'the adjustment screw Cl, in a clockwise or anticlockwise direction. This moves the.
.column CE;-connected tool sliding block GF with tip-insert CG-and the tee block CC along the

tee slot.CB in-the.desired direction. When.the column:CE is positioned-at the desired radial cut. .
-the:screw: CJ-is-adequately-tightened, this-pu‘.lls:‘the:rtee block CC-against:the top of the tee slot : .

CB.and holds the column securely in position.-When adjusting the multicut turning unit it
‘doesn’tmatter whether you adjust the axis of height of the tool sliding block CF first or the axis

of radial:cut with the column(s) CE along the-tee slot.

When the Multicut turning. unit has.been adjusted and set for one of the required objectives the
-retainer ring CS is'placed on the top of the column(s) CE. The retainer ring CS is then secured to
‘the.tap of column(s)-CE with the screws CT. When the strengthening columns CV are also
‘incorporated:into the multicut turning unit,.the retainer-ring CS is secured to.these by also using .

“more screws CU.

After‘the Multicut turning unit has been set the coolant nozzles-CK in base CA are adjusted so-.
that they.will dire‘ct high pressure coolant'to the tip inserts CG in the tool sliding block CF. The-
- Multicut turning unit'is now fully set to complete one of the objectives it has been set to, in one .
passing cut of the unit. The feeds,:speeds -and directional positioning of the Multicut Turning -
Unit:-M9 is provided by manual input or through CNC programming to CNC machine tools and
conventional machine tools. : The tools/tip inserts can be arranged and set in position to provide

balanced cutting to a workpiece or.component when the unit is set up.

-If one Multicut turning unit doesn’t completely finish.all the roughing applicationsona
component or workpiece in one passing cut, several of the same type of unit can be used and set
to complete the operation. The result of turning muitiple diameters on a component or
workpiece in which a stepped profile of different reduced diameters-is produced longitudinally in
one passing cut of the unit can'be seen in Fig.38 In'Fig.38 cach individual cutting head or-tool is
adjusted inits two axis’s.of movement and set so that it turns one of:the reduced diameters seen -

here at the required longitudinal length.
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“The result of a bar peeling operation to rapidly-turning down a component or workpiece to'a

- single reduced diameter:at.very high feed rates can-be seen-in fig.39. In Fig.39 each individual -
cutting-head-or:tool-is adjusted in its two axis’s of movement so that they are all set to-the same .
radial cutzand-height relative to the base. In thisconfiguration several cutting-heads or tools -
.engage at once to turn the same reduced single diameter.on the component or workpiece, which.

-allows the passing.cut-of the: Multicut turning-units feed rate to be dramatically increased:-The. -
-Multicut turning unit-is adjusted and set by the person using it to:suit the procedure to-be

‘performed on the component or workpiece.:-

The setting.of the radial cut:generally will be detérmined by the optimal depth the tool can tum .
~from the:diameter of.:a component or workpiece. The multicut turning unit M9 can have as many

cutting heads on‘theunit.at once up to its maximum:.amount and depends on machining,
~requirements-and peeple setting up the unit on:how many are-used. During machining. .
‘operations the coolant:nozzles in tﬁe base of the.unit.pump high pressure coolant-through them to.

- blast away the:swarf:from the cutting edges: of the tip inserts and the multicut turning unit.

In operation the Multicut Boring Bar unit M10 has been designed to facilitate-the boring of -
multiple diameter bores-in-a: component or workpiece in which a stepped profile of different-
increased-diameter bores is produced longitudinally in one passing cut of the unit-or to-rapidly -
cut a:partial depth thread:.or.complete depth-thread:in a component or workpiece -ar to perform
bore peeling operations to rapidly. bore a hole in'a component or workpiece to.a single increased
diameter at very high feed rates. This is achieved in the following ways after.it has been set-up:
~The material rotates and moves into the fixed and stationary Multicut Boring Bar Unit so that the
pivotal axis that the radial cut of each boring bar is set from is on the same pivotable axis of the
workpiece-or component; or the fixed Multicut Boring-Bar Unit moves and passes over the

rotating workpiece or component $o that the central pivotal axis that the radial cut of each boring

“bar is sef from is on.the same pivotable axis of the workpiéce or componént,-or the Multiciit”
:Boring Bar:Unit rotates-around:at the required-cutting/machining speed.and passes over. the fixed
and stationary-component so that the central pivotal axis that the radial cut of each boring bar is

set-from:is on the same pivotable axis of the workpiece or component.

Components machined using this unit can be made of varying shapes and sizes:-from many .
materials including processed materials such as-castings. All the methods of operation described
produce-a concentric round bored surface as found in all lathe boring applications. As the

- Multcut Boring Bar Unit machines a workpiece or component each boring bar depending on the
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: positioned ‘setting:of it.is sequentially brought into engagement until all.the boring bars or tools .
:used-on the unit-are engaged and boring a component or workpiece to the. set stepped profile:
‘Fhe uperational description.of:the Multicut:Boring Bar Unit M10.is aided by making reference to - -
“Kig:45:to Fig.51 to fully understand how it works. The principle-of:-operation on how the
Mutticut Boring Bar Unit M.10 removes material is similar to.the operation of bar peeling-where -
cone.or more tools are.used to peel the material from-bar stock....-
“The-Multicut Boring Bar:Unit also uses one.or more tools/boring:bars.in its design to remove .
.unwanted material with the-difference that each boring bar-or tool-when more than one-is usedis

set.so that each one can be fully adjusted in two axis’s.

-Firstly the axis of radial cut each boring bar-or tool is adjusted:to-determines the amount of
smaterial to be-bored out.of the.component or workpiece. : Secondly by adjusting the axis of
-height each boring:bar-ertool is positionedito*relative' to the base determines the position where -
the change in diameter-occurs-on a component-or workpiece to-bé bored or-the position each one.
4is:set to, to position them:to the pitch of the thread to.be cut. .Both of these adjustments are
~adjusted by manual operation but.with adaptation by incorporating CNC servo motors-to the -

“Multicut Boring Bar:Unit it can.be controlled with a CNC controller and programming.

‘The axis-of height is adjusted:by having the boring bars DG mounted into hole CP and through
‘ihe hole in the vertical adjustment plate DB, the grub screws DD in'the boring bar holder DA
‘loose and the grub screws DD .in the vertical adjustment plate DB tightened against the boring
-bar(s). Then the vertical adjustment plate DB is moved towards and away from the boring bar
‘holder DA with the attached-boring bar DG, by placing an allen key in the allen key cavity at the
‘top of the vertical adjustment screw DC and turning it in a clockwise and anticleckwise
direction: -When the height of: the boring bar(s) has been adjusted and set from base CA the grub
screws DD in the boring bar holder DA are tightened adequately against the boring bar to hold it

“firmly in position.™

The radial cut position that the boring bars are set to from the centre of base CA is achieved by
the movement of the boring bar holder DA. To move the boring bar holder DA the screws DE -
inside it are loosened then the adjustment.screw €D-at the bottom of thé tee block CL and'
connected to.the cut threaded hole CM is turned in a clockwise or anticlockwise direction’using ..
an Allen-key in it. This moves the boring bar holder DA, the boring bar DG mounted inside
them, the vertical adjustment‘ plate, the vertical adjustment-screw DC and the tee bléck CL along

the tee slot CB in the desired direction. When the boring bars are:set at the required redial cut -
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sthe.screws DE inside the boring bar-holder. DA :are adequately tightened, this pulls the tee block
CL:against:the inside top-of the tee slot.CB:and holds the boring.bar holder:securely in position..

:When adjusting the Multicut Boring Bar-Unit:it doesn’t matter whether you adjust the axis of
‘height of the boring bars first or the axis ofiradial cut of the boring bar holder DA along the tee
-slot-CB.= When the Multicut:Boring Bar Unit has been adjusted and-set for-one.of the required
objectives the.retainer ring:assembly if used:is attached to.the boring.bars and secured to them.
-After.the-Multicut Boring-Bar:Unit has been-set the coolant nozzles-CK.in base CA are adjusted:
so-that:they.will-direct high pressure coolant to he tip inserts DF.in the boring bars DG. The
Multicut Boring Bar Unit is now fully set to complete one of the objectives it has been set to, in .
-one-passing.cut: of the unit.. ' The feeds, -speeds and directional positioning-of components or the
Multicut:Boring Bar Unit M10 is provided-by manual input on.conventional machine tools.or

through CNC programming to CNC machine'tools..

.The boring bars or tools can be arranged and set in position to provide balanced cutting to-a
-workpiece or component when the unit is set up.. If one Multicut Boring Bar Unit doesn’t
-campletely finish all the roughing applications on a component-or workpiece in one passing cut,
several-of the same type-of unit can be used and set to complete-the operati‘on; The result of
-boring multiple bores in-a component or workpiece in which a stepped profile of different
‘increased diameter bores -is produced longitudinally in one passing-cut of the unit can be seen in -
fig:50. In fig.50 each individual boring bar or tool is adjusted in its two axis’s of movement and -
set so-that it bores one of the increased diameter bores seen here at the required longitudinal - . - .
length.  The result of a bore peeling operation to rapidly boring a larger diameter bore in a
‘component or workpiece-to a single increased bore diameter at very high feed rates can be seen

in fig:51,where the smaller internal bore is a premachined bore-or a machined bore and the

bigger increased bore is the result of the bore peeling operation: In fig.51 each individual boring-
bar-or-tool-is-adjusted-in-its-two-axis’s-of movement-so-that-they-are. all.;setTto_the‘sameTradialucut__...
and height relative to the base. In this configuration several boring bars or tools engage at once -
to bore the same incfeased diameter bore in the-component or workpiece which allows the

~.passing cut of the Multicut Boring Bar Units feed rate to be dramatically increased. -

. The Multicut Boring Bar Unit is adjusted and set by the person using it to suit the procedure to
be performed on the component or workpiece. The setting of the radial-cut generally will -be -
..determined by the optimal depth the boring bar can bore an increased diameter bore in a

component or workpiece. The Multicut Boring Bar Unit M10 can have as many boring bars or
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-.tools -on:the-unit at.once:up to.its maximum amount and depends.on machining requirements.and .
.the-people setting. up:the:unit.on how many.are used. .During machining operations the.coolant
nozzles in the base of:the unit.pump high pressure coolant through them to blast away the swarf
-from the cutting.edge-of the boring bars and.the Multicut Boring Bar Unit. It will-be-appreciated
that the universal tool:mounting system for a machining centre, the Multicut Turning UnitM9 . .
-:and the-Multicut Boring Bar Unit M 10 broadly.consists:in the. parts, elements.and features. -
.described in this specification, a_nd is deemed-to include any equivalents know: in the.art which, if .

:substituted-for the described integers, would. not materially alter the substance of the-invention.- - -

Letter desngnatlons for the umversal tool mounting system for a machmmg centre.
A -drum A - : B° “l¢pindleB
C . -castingC _ P D _..-bearingsD .. _
.E - tapered index pm E F - tapered bush F
G ;- =hydraulic cylinder G* *~ - - H:: . “toolholder-unit station H
HA - gear teeth HA HB - geartecth HB
HC - gear teeth HC (located on AH) I 7 -bearingsl ~
4 - taper pins J . KA - tapered bush KA
KB - tapered bush KB L - hydraulic cylinder L
M1l Scutting tool unitMi M2 - >parting'blade unit M2 ~
M3 .- ninety degree milling unit M3 M4, . -cutting tool unit M4
‘M5 - milling unit M5 M6 - turning unit M6
M7. - -milling unit M7 M8.." - multiple tooltype tool holder unit:
M9 . - multicut turning unit MI10_ - multicut boring bar umt ‘
N:  -taper N © Q7 Tlocation pins O o
NA, | -taper NA . P_ - ~location pin holes P
(located on M1- MlO main bodles) ' Q "~ - thread lock ring Q
R.- 4threadR = -: e, S « ~transmission drive shaft S-
(located on M1-M10 on main bodles) - bearmgs T
U - -'spline in gear driving shaft of live toolmg tool holder units "~
VA - position VA = . , VB. . - position VB
W - spindle and index drive unit W XA - spline XA
XB. . - - internalspline XB (located in-shaft S)- " XC  -spline XC (located on shaft'S) -
Y - servo motor Y . . Z  -polyveebeltZ,
AA  -shaft AA o " AB  -ballscrew AB
JAC:. - poly vee belt AC : v . AD ~ -servo motor AD

AE - index drive unit AE
AF - hydraulic cylinder AF (located in AE) AG - sefvo motor AG -

~AH-  ----shaft- AH--— - Al - ~poly-vee-belt Al...
AJ - poly vee belt A) AK - servo gear drive motor AK
AL .. -brake drum-AL <AM - magnetic brake disc AM-
AN - endplate AN AO - pillars AO
AP  _-endplate AP AQ  -hole(s) AQ
AR --coolant manifold blocks AR ... AS - - pipe_s AS

AT - bearing nuts AT
AU  -- main body AU (the main body of H) - AV "~ - bearing nuts AV

AW - main body AW CAX - main body AX

AY ' - hydrailicand distribution plate AY “TAZ - - iotor mountmg> plate AZ (for AK)
BA . -taper BA (on spindle B) . BB - BB-end (BB end.of-spindle B) -

BC - endplate BC ' BD - recess hole BD
-BE . . ~brakeand pulley drum BE . . BF" -bigdiameter end of BE- ~

BG - Face BG (on spindle B) BH - linear guideways BH

‘Bl +-tapered braking face BI (on BE) BJ - sheet metal covers BJ
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BK: - -holes'BK (for AK)_ .
BN - Hydraulic endcap

BM
BO

PCT/NZ2009/000159

- hydraulic cylinder (from G)
- tapered bush BO

‘BP ' - hole BP (Hydraulic ¢ylinder G’s mounting hole)

BQ - Main hole BQ (in casting C)

BR - holes BR (Series of holes in back face of casting C)

“BS: - Threaded hole BS BT - Hole-BT(for-taper pins J)
BU . - Taper BU (on the back of drum A) ~ BV . - Coolant mamfold dISC
BW "~ - Coolant pipe : BX -holeBX *

EA . .- Coolant distribution disc ..~ - = EB . -HoleEB (in.the.center of EA).
EC - Hole EC (middie hole in EA) ED - Top hole ED (m EA) '
'LC - - Location and connection-configuration *

-CNC .- Computer numencal control . FA - Tool/machmmg tool

IA . -Bed . ‘IB -~ Headstock

1C - Workpiece chuck D - Linear guideway

IE =~ - Linear guideway IF . - Carriage

1G: = - Centreline IG IH - Headstock spindle

Letter- designations for the Multicut tool ‘holder units for the umversal tool mountmg

“'system for a machining centre.

M9 Multicut turnmg unit.
CA - base
CC - Tee block
CF - Tool sliding block
CI - - Adjustment screw
CK - Coolant nozzle
CN- - Inlet connector
. CQ. - Columns vertical adjustment screw
CS - Retainer ring
‘CU - Screw
CW - Thread.
'GB - Tapered slot
GD ' - Tool holder block
GF - Adjustment screw
GH - Screw
GJ - Adjustment screw -
GL - Grub screw

M10 Multicut boring bar unit.
CA -Base '
CD - Adjustment screw
CK - Coolant nozzle
--EM----Cut-threaded-hole-(in base: CA)
CP -HoleCP N
DB - Vertical adjustment plate
DD - Grub screws
DF - Tip insert
DH - Retainer ring
DJ - Screws .

" CB

CE

CG
Qe
™
CcCO
“CR
CT

Cv

_GA
ele

GE
GG
GI

. GK

CB

--CH

cL

-GN

DA
DC
'‘DE

DG
Di
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- Tee slots
- Column
- Tip insert
- Screw.
- Cut threaded hole (in base CA)
- GLudeway block
- Grub screw
- Screw’
- - Strengthening column
- Housing
- Recess pocket
- Tool'holder block
- Adjustable arm bracket
- Tool
- Tool

- Tee slots

- Thread -

- Tee block
-—--Inlet-connector- -

-.Boring bar holder

- Vertical adjustment screw

- Screws

- Boring bars

- Boring bar bracket
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CLAIMS:

1. . A-universal tool mounting system f6i a machining center which comprises drum A
- mounted on-spindle B which is mounted inside its bearings I mounted in-casting C, with the
tapered:bushes F-mounting into spindie B and brake drum BE 'mou'nted onto the back of spindle
"B, 'withshydraulic.cylinder G-mounted in the: front-of casting C and hydraulic distribution plates
~-AY.mounted onto the back of casting C, the hydraulic cylinder(s) L__rno'unted_onto the back of
.drum-A-and‘the tool holder unit station(s) H'_rhou'nting info the front face of drum A, with extra
“tools mount on:drum A; where the coolant manifold blocks. AR mount onto, at least one of the
“tool holder units M1, M2, M3; M4, M5, M6, M7, M8 M9 and M10 in any order mounting onto
and bemg able to mount onto- the tool holder umt statlon(s) H mounted into drum A, the spmdle
and index: drlve unit W mountmg to the side of castmg Con 1ts linear guldeways BH with the |
Vservo—dnve.mo_tor‘AD mounting to the top of casting C with its function being to move the
“spindle and index drive unit W along on itslinear gui,deways BH, The index drive unit AE
mounted to the top-of:casting-C on its linear guideways BH, the magnetic brake drum assembly
~~mounting-onto-the hydraulic distribution plates AY, the servo geardrive motor AK mOnnted‘ into
- the back of casting C, the sheet metal covers BJ mounted on drum A and casting C, with the
-CNC driven ’c(f)mponénts and assemblies all processing"CNC program commands to‘gi\“'/e the

universal tool - mounting system for a machining center-its full-design functions.

2. The universal tool mounting system for a machining center as claimed in claim | wherein
drum A is a precision indexing drum with the precisely located features in it, mainly the taper
-~hole at'the'back of drim A for mounting it onto spindle B, the tool holder unit stations(s) H

mounting holes and enclosed features within these holes. .

3. - " The:universal tool mounting system for a machining center as claimed in claim 1 wherein
“druim A’ is' mountéed onto spindle B by conigcting thé“tap‘er’éd"holé“at"the“bfa‘c'k"()f"drum' n"Aonto
- taper BA of spindle B-and adequately securing them together, giving a solid and rigid-connection

between them.

4. °  Theuniversal tool mouming system for a machining-center as claimed in claim 1 wherein
‘drum A and spindle B are mounted into casting C on bearings and the clearance is taken out by

‘the bearing nuts at-the back-of casting C being tightened.
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5.+ . The:wuniversal tool'mounting syster for a machining center as claimed in claim | wherein
the combinations of claims-2,-3, and 4 form a salid rigid connection between drum A,:spindle B
-and-casting C to:help-give-resistance to vibration and cutting forces imposed on drum A from-the -

tools.

-6. .- . »The-universal tool- mounting system-for-a-machining center as.claimed in claim'1 wherein -
~drum-A-is locked precisely into rotational position.through:its.connection with spindle.B, by the
‘taperedwiﬂdex»pinSaE of:hydraulic cylinder:G in casting C engaging into the tapered bushes F in

face:BG.of spindle B, forming a solid and rigid connection between them. -

“7. ... ".The universal tool-mounting system-for-a machining center as claimed in claim 1 wherein -
the rotational lock 6n-drum A is released and it is‘indexed around to the next tool-holder unit to

presenta series of new cutting tools to be used intheir holders. -

-8.. ... The:universal tool'-mounting system for a machining center as claimed in claim 1 wherein
hydraulic cylinder L.is mourited onto the back of the tool holder unit'station(s) holes on the-back

of-'drum A, which works in conjunction with the tool holder unit station(s).

'9. -+ The universal-tool mounting system for-a machining center as-claimed in claim 1 wherein
Hydraulic-cylinder L uses the taper pins I which are connected to the piston inside it as the
hydraulic:ram of the hydraulic cylinder L; to rotationally lock up the tool holder unit station(s)

mounted in drum A, when the taper pins J are engaged into taper bushes.E.

10. . The universal tool mounting system for a machining center as claimed in claim 1 wherein .
the hydraulic cylinder L has a hole through the middie of it to allow part of the tool holder unit

_station in this hole to rotate freely inside it. -

11. . The-universal tool mounting system for a machining.center as claimed in claim 1 wherein
if the hydraulic cylinder(s) L are substituted for another designed component in which the taper .
pins-J in the hydraulic cylinder L.are moved into engagement, it would not materially alter the

principle operation of the taper pins J.

12. - The universal tool mounting system for a machining center as ¢laimed in claim 1 wherein

there is one or more hydraulic cylinders L attached to drum A. -
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13\ . xThe universal tool mounting system for a machining center as claimed in claim 1 wherein
the'tool holder unit station(s) are mounted and locked into-drum A from the front where they

rotate in their bearings, inside their mounting holes AQ.

~14.  -~The.universal tool mounting system for a machining center as elaimed in claim 1 wherein
-the tool holder ‘unitwstation(s)‘have:tapered.bushes mounted into the back face at a calculated
:diameter hole.circle which:matches the same. calculated diameter-hole circle as the taper.pins J: - -
sand are-used to lock-up the tool holder unit:station(s) when the taper pins J inside the hydrauli¢:

cylinder L are engaged into them.

5.~ +Eheumiversal tool mounting system for a machining center as:claimed in claim 1 wherein

the tool  helder unit station(s):have gear teeth on the back end of-them and are used to-index the .

tool-holder unit.attached to them to the next indexed position:-

16.. - " The universal tool mounting system. for a machining center as claimed in claim 1 wherein
‘the tool holder:unit station(s) have the transmission drive‘shaft S running through the middle of it

running.inbearings, which is-the driving shaft for the live tooling.operations. -

.17, " - -The-universal tool'mounting system for a machining center as claimed in-claim 1 wherein
.the:male part-of the location:and connection configuration is on the front of the: tool holder unit

.station.

-18. The universal tool mounting system for a machining center as claimed in claim 1 wherein
the tool holder unit station(s) has the male part of the location and connection configuration on
the front-of it, consisting of'the location pins, thread lock ring and central boss with a taper on it

on the main body of the tool holder unit station(s).

19.. - The universal tool mounting system for a machining center as claimed in claim 1.wherein
the tool-holder unit stations are locked into rotational position through the tapered bushes inside

~ them, being engaged by the taper pins J to form a rigid and solid connection between them to -
help-give resistance to vibration and rotational movement from cutting forces imposed on the.

tool holder unit s‘tation(s).
20 . The universal tool mounting system for.a machining center as claimed in claim 1 wherein
the tool holder unit station(s) are mounted into drum A on their bearings and the clearance is

53
SUBSTITUTE SHEET (RULE 26)



WO 2010/019054 PCT/NZ2009/000159

-taken.out by tightening:the bearings nuts at the back of the unit to.reduce the lateral and axial

-movement.

21. - The universal tool mounting system for a machining center as claimed in claim 1 wherein
. there:are-one or more tool -holder unit stations ‘H mounted directly or indirectly to drum A at

once.

.22 .Theuniversal toel'mounting system-for a machining center.as claimed in claim 1 wherein .
. the spindle and index drive unit is mounted to the side of casting:C on linear guideways and -

performs multiple operations.

.23+ .«The universal tool mounting system for a-machining center as claimed in-claim'1 wherein

- the spindle and-index drive unit-acts as a indexing drive unit by engaging into-the tool holder unit -

-station in'position"'VA:, by the spindle and indexing drive unit moving forward on its linear
guideways towards drum A by the activation of ball screw AB so the two gear teeth engage

. together-on' thetool ‘holder unit-station and the spindle and index-drive.unit- W, then by releasing::
‘the taper pins J holding the.tool holder unit station in rotational position-it allows the CNC
controlled motor-in the spindle and index drive unit to activate and through its poly vee belt and .
drive shaft the unit indexes the tool holder unit station(s) around, to present the next or new -

“cutting tool ‘when a tool holder unit is attached to them::

24.  The universal tool mounting system for a machining center as claimed in claim 1 wherein
the:spindle and index drive unit indexes the tool holder unit station and connected tool holder

“unit around to present the next or. new. cutting tool without indexing drum A around.

*25.  The universal tool'mounting system for a machining center as claimed in cléim‘ 1 wherein
~-the-spindle-and-index drive unit-acts-as-a spindle-drive-unit-for live tooling tool-holder units-by -
-engaging into the tool holder unit station at position'VA, by the.spindle -and-index drive unit .
moving forward on its linear guideways towards drum A, by the activation of ball screw AB so
the spline XA-and XB engage together but gear teeth HA and HB don’t engage together with
spline XB being in the back end of the transmission drive-shaft mounted in the tool holder unit
station and the same transmission driving shaft extending out the front of it connecting into the
-driving geared shaft in all.live tooling tool holder units, then with-the CNC controlled motor

inside the spindle‘and index drive unit being activated the transmission drive shaft which is
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connected to the:live tooling:tool holder units.is.rotated at machining speeds,.throﬁgh the spindie

and index drive units poly vee belt and drive shaft. -

26. *The-universal toel:mounting system for a machining cenier as claimed+nclaim 1 wherein
. the spindle and index drive:unit is programmed to be in a position close to the back-of casting C
- when not in-operation'so that when drum A is-indexing around it will not clash with it or-any -

. other component fixed onto and into drum A. .

27.. .. The universal tool'mounting systeni for-a machining center as claimed in-claim'1-wherein
the indexing drive unit-is.mounted to the top of casting C on linear guideways and performs

operational programmed movements.

28. - ‘The universal-tool mounting system for a machining center as claimed in.claim 1-wherein

- the index drive unit-engages into the tool holder unit station at position VB and indexes it

around, by the index-drive-unit AE moving forward on its linear guideways towards drum A by .

«the activation of the hydraulic cylinder inside it-so-that-the gear teéth:on the drive shaftin the:

‘index drive unit engages-into:the gear teeth-of the tool holder unit station, then by releasing the -
‘taper pins-J-holding the tool-holder unit station in rotational position it allows:the CNC -
controlled motor in the index drive unit to activate and through its poly vee belt and drive shaft it
indexes the-tool holder unit station around to the next set position so that when a tool holder unit: -

is attached it presents the next or new cutting tool.

29. - The universal tool mounting system for.a machining center as claimed-in claim 1 wherein
the indexing-drive unit is programmed to be in a position close to the back of casting C when not
in operation-so that when drum A indexes by rotating around, it will -not clash with it or any

other component fixed onto and into drum-A.

30. ' - The universal tool mounting system for a machining center as.claimed in claim 1 wherein
- the indexing drive unit.can perform all tool changing operations of the tool holder unit station at

-position'VB.while the machine is in_cutting mode at position VA.

. 31. . -The universal tool'mounting system for-a machining center as claimed in claim 1 wherein
‘the index drive unit is a preindexing station for the tool holder units on the universal tool
‘mounting system for a machining center so that they preindex the tool holder unit at position VB

to present the next cutting tool to be used in position VA, before it reaches position VA so that it
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;. can-immediately-commence:machining operations.in position. VA ‘when drum A indexes there... .. -

with a new cutting tool.

«32.~ ~The universal tool mounting system for a machining center as claimed in claim 1 wherein-
:all-the tool holder units M1; M2, M3, M4, M5, M6, M7, M8, M9, and M10 attach to the front-of: -

~the‘tool holder unit station(s)-motinted-in drum A.-

33+ = The-universal tool' mounting system-for a machining center as claimed in claim 1 wherein
~allsthe-tool-holderunits M:l; M2, M3, M4, M5, M6; M7, M8,:M9, and M 10 have one. or more .

4t06l:holders attached:into them on the base or.one or more tool holders in the units base.

-34...  The universal-tool:mounting system-for a machining center.as claimed in claim 1 wherein -
‘all the:tool holderaunits:M1; M2, M3, M4, M5, M6; M7, M8, M9, and-M10 each have one or:

more tool attached into them or to them.

2355+ The universal:tool mounting system:for a-machining center-as-claimed-in-claim} wherein'-
one or more of:the tool holder-units M1,:M2," M3, M4; M5, M6, M7; M8;;M9, and M10 are

-attached-directly or indirectly: to-one or more faces-of drum ‘A" ot another drum. -

-36: ... Fhe-universal tool mounting system for a:machining center as claimed in claim 1 wherein
the female part of the location and connection configuration is on the back face of all the main .

bodies of the tool holder units.

-37.- * The-universal tool. mounting'system for a machining center as claimed in claim 1 wherein
the female part of thelocation and connection configuration consists of the location pin holes;

thread R and the tapered hole.

- 38. . -The universal tool mounting system-for a machining center as claimed in claim 1 wherein ..
- the-female part of the location-and connection configuration on all tool holder units as claimed in
-claim 36 and 37 .and the male part of the location and connection coﬁﬁguration on the front of
the tool holdér‘unit-stations_'as claimed in claim-17 and claim 18 precisely locate into each other -
and lock-together with theJock ring to create a solid ahdrigid connection-between these two-

. units.

56 .
SUBSTITUTE SHEET (RULE 26)



WO 2010/019054 PCT/NZ2009/000159

- 39;- = TheUriiversal tool:mounting system for a machining center as.claimed in claim’ 1 wherein' -
‘the:tool holder units from M1-M10 when mounted into the tool holder unit stations gives them
-their functional capabilities when the universal-tool mounting system: for a machining center is in

operation through the spindle and index drive unit W and the index drive unit AE.

40+ “The universal tool mounting system- for'a:machining center as claimed in claim 1 wherein
the live tooling tool holder units M3, M5, M7 and M 10 have the geared driving shaft connecting
" into thetransmission drive shaft in the tool holder unit station, to drive the:tools around ;ét
-machining speeds:in the:live tooling tool holder units, using the‘spindle and index drive.unit W,
~41:  ‘The universal tool mounting system for a machining center as claimed in claim 1 wherein -
~the‘magnetic brake drum assemblies brake-when activated against the brake drum will aid in

- absorbing vibration during machining operations. -

+42. - .The universal tool mounting system for a machining center as claimed in claim 1 wherein

drumisA-is locked into position with the brake of the magnetic brake drum-assembly activated: -

“against-the brake-drum when programmed to; to stop the rotation of drum A-due to the . -
unbalanced weight distribution of the difterent tool holder units M1,M2, M3; M4, M5, M6, M7,
M8, M9 -and:M10 attached and mounted to it.

.43, The universal tool mounting system for a machining centre as claimed in claim 1 wherein
a multiple tool type tool holder unit M8 can be attached and mounted to it with several different
tools mounted in some form to its base at'once, from a vast selection of tools to chose from, so
that the multiple too! type tool holder unit.can be used to'’completely machine a component- .-
‘without the requirement of drum A indexing to-the next used tool holder unit attached and

mounted to it.

44, +The universal tool mounting system for a machining centre as claimed in claim 1 wherein ..
a plurality of multiple tool type tool holder units M8 can be attached and mounted to it so that
- different components-can be completely machined sequentially by. each. individual multiple-tool

- type-tool holder unit M8

45, The universal tool mounting system for a machining centre as claimed in claim 1 .wherein
a'multicut boring bar unit M10 comprises Base CA which has the Tee block(s) CL mounted into

it, the Adjustment screw CD under Tee block CL, with the Boring bar holder DA mounting onto
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~Base. CA:with: Grub screw DD mounting into it, the Vertical adjustment screw DC cdnnecting

. -into. the:Boring bar - holder DA, the Vertical adjustment:plate DB-with.Grub screw DD mounted
in it connecting to.the Vértical adjustment-screw DC, the Boring'bars DG mounting into-the
Boring bar helder DA and-the Vertical adjustment plate- DB, the screws DE helding:the Boring -
bar holder DA*to Base CA via the Tee block CL, the Coolant nozzle CK and inlet connector CN

~mounting into Base CA; the-Tip-insert DF:mounting-into-the boring bar, the-Boring bat bracket .
DI:mountingto the Boting bars DG with.Screws DJ, the Retainer.ring DH:mounting to the- .
Boring bar bracket:Dlialso with the Screws-DJ all of which make-up the design of ‘thé‘unit; ‘with

~a incorporated coolant system.

46: -+ The universal tool mounting system: for a machining centre as claimed in:claim 45 - - .
~wherein the base forms the body of the unit:which consists of precisely located features-in it-and .

on it.

-47. . ..Theuniversat tool mounting system for a machining centre as claimed in claim 45

wherein the base has-ene or more:tee slots in it:

-48. -+ The-universaktool mounting system for a machining centre as-claimed.in-claim 47

wherein the tee-slots in the base have the threaded cut hole in the bottom of them for-adjustment

purposes.

‘49. +..The universal tool mounting system for a machining centre-as.claimed in claim-45 .-
‘wherein the base has a series of holes through it, into' which flows coolant to the coolant nozzles,

where the coolant is supplied into the base through the inlet connector..

50. . The universal tool mounting system for a machining centre as claimed in claim 45
~wherein-at-the-back-of-the base it-has-the female part-of-the location and connection -

‘configuration in.it, consisting of location pin holes; thread R -and the tapered hole.

“51.- - The universal tool mounting system for a machining centre as claimed.in claim 45.
wherein the base connects and is locked to the male part of the location and connection

configuration on the tool holder unit station(s). -
52.- =The universal tool mounting system for a machining centre as claimed in claim 47
‘wherein the base contains the projections sticking out from the side of the base.
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:53.: .« The universal tool mounting system: for a machining:centre as claimed in claim.52.

wherein the projections sticking out from the side of the base are extensions for the tee slot.

54....._The universal tool mounting system for a machining centre as claimed in claim 52 -
sawherein the.projections sticking out of the side of the base-with thie tee slot in it extend-the--

‘amount of adjustment the boring bar holders have along thetee.slot:. - .

55. .. .+The universal tool mounting system for a machining centre as claimed in claim 54
whereirn the boring bar holder'mounts onto the base of the multicut unit, by the boss sticking out

of the bottom of the boring bar holder connecting into the-top. of the tee slot.

-56.-. . : The universal tool mounting system for a machining centre:as claimed in claim 55

wherein the tee blocks are mounted into the tee slots in the base.

57. " ..Theuniversal-tool mounting system for a machining centre as claimed in-claim 45.
wherein the boring bar holder is secured to the tee block with screws, which when tightened.
adequately=pulls the boring bar:holder into the base-and the.tee.block to the top of the teesslot'to -

hold it securely in position.

58.  The universal tool mounting system for a machining centre as claimed in claim 45
wherein the adjustment screw under the tee block and connected to the cut threaded hole in the
. bottom of the tce slots:in-the base, adjusts the boring bar holder along the tee slot by rotating it in -

a clockwise or anticlockwise direction.

59. i A The universal tool mounting syStem for a machining centre as claimed in.claim 45

“wheréin the boring bar holdeér has a holes in the top-of it into which mounts a'boring bai™

60. . . The universal tool- mounting system.for a machining centre as claimed in claim 45

wherein the boring bar holder has the vertical adjustment screw mounted into the top of it.

61.  The universal tool mounting system for a machining centre as claimed in claim 45..

wherein the vertical -adjustment plate connects to the vertical adjustment screw and boring bar.
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62... --The universal tool mounting system for a machining centre as.claimed in claim 45
.. wherein the-vertical:adjustment screw when turned in a clockwise.or anticlockwise direction it :

will move; the connected vertical adjustment plate-either away or towards the boring bar holder.

-63. - ..The universal tool mounting system:for-a machining centre as claimed in claim 45
.:wherein the boring bars have height adjustiment, wherein the boring bar is held loosely in the
..boring bar. holder and held tightly in the vertical adjustment plate so that when the vertical - . -

‘adjustment screw is turned in a clockwise or anticlockwise direction, the boring bars height is

- adjusted by moving towards or.away.from the boring bar holder.

-+64. - A-The-universal tool mounting system for a machining centre as-claimed in claim 45

“wherein the boring bar holder can hold ether types of tools as well. - .

. 65. . The universal tool mounting system for a machining centre as claimed in claim 45
. wherein all the attached boring bars in it are adjusted in two directions, the radial cut direction

-+via the tee-slots and the height they are:set to in the. boring bar holders.

. 66.. - Theuniversal tool mounting systent for a machining centre as claimed in claim 45
- wherein the vertical adjustment plate has a mounting hole in it for the vertical adjustment screw

-and a hole in it for the boring bars to fit into and hold them when required.

67. .. The universal tool mounting system for.a:machining centre as claimed in claim 45. -
_.wherein the vertical adjustment plate has a threaded hole at the end which connects into. the
" boring bar hole in'the plate, in which is used to hold the boring bar when a grub screw is

- tightened adequately into this threaded hole.

768, Theuniversal tool moutiting systei for a machining centre-as claimed-inclaim:45—-
-.wherein the boring bar holder has grub screws mounted into their.threaded holes down one side

of the holder so that when tightened adequately they hold the boring bar securely in the holder.

--69; . The universal tool mounting system for a machining centre as claimed in claim.45
. -wherein the boring bar bracket is.attached to the boring bars, with the retainer ring being;
attached to the boring bar brackets with screws, to hold the boring bars in a rigid state to reduce

the vibration from cutting forces imposed when machining components.
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70.. . .-The universal tool mounting system for a machining centre_as claimed in-claim 45 .
.wherein it has one or:more of the following main items attached-to the unit; base, boring bar and
tip-insert, boring bar holder, vertical adjustment plate, vertical adjustment screw, tee block;

adjustment screw, coolant nozzle, grub screw, screw and inlet connector.

71.+ . - The-universal tool mounting system-for-a:machining centre as claimed-in claim 45

wherein a.plurality of tip inserts are mounted onto or into it in.any configuration.

72. - The universal tool mounting system for a machining centre as claimed-in claim 45
wherein in opefati‘on it will be adjusted and setto perform one of the three main objectives it is
-designed for,-the first beingto facilitate the:boring of multiple diameter bores:in a component or

-workpiece in-which a stepped profile of different increased diameter bores is produced
longitudinally-in-one passing cut of the unit,-the second being to rapidfy cut-a partial depth thread -
or complete:depth thread in a‘component or workpiece, the third being to perforrh bore peéling‘- oo
-operations where multiple tools are used to rapidly bore a hole in a component or workpiece to a

single increased diameter at very high feed rates.

73.-- . The-universal tool.mounting systent for a machining centre as claimed in claim-72 and -~
-claim 45, wherein the Multicut Boring Bar Unit-will only perform one of the objectives and will .
be.made and set with no adjustable featuresin it, with each tip insert/boring bar being suitably

~supported through a mechanical structure so that it can perform this objective.

-74. .- - The universal tool mounting system for a machining centre as.claimed in claim 1 having
.~ a-multicut turning unit M9 which comprises Base CA which-has the Tee Block(s) CC mounted
into it, the Adjustment screw CI under Tee Block CC, with the Column CE mounting into Base
CA, the Screws CJ mounting into Column CE to secure it'into Tee Block CC and to Base CA,
~the Tool sliding block CF and attached Columns vertical-adjustment screw €Q and Guideway~
. blocks CO all.attaching to Column CE with the means of grub screw CR securing the Tool
sliding block CF to Column CE; the Strengthening column CV attached to base CA, the Retainer -
ring CS attached to the top of Column CE and"retained with the Screws CT and Screws CU, with
 the Inlet connector'CN and Coolant nozzle-CK attaching into Base CA all of which make up the

design of the unit, with a incorporated coolant‘system.
75. .. - The universal tool mounting systeni for a machining centre-as claimed in claim 74
wherein the base forms the body of the unit and has all the same claims and features of the
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-hulticut boring. bar unit:M9’s base as claimed in claim 47, claim-48, claim 49, claim 50, claim.

51, claim 52, claim 53-and claim 54 .

76w+ -The universal tool mounting system for a machining-centre-as-claimed in claim 74.

-wherein the tee blocks are mounted into the tee slots in the base. -

177: -:.The universal:tool:mounting system for.a machining centre as claimed.in claim 74
-wherein thé column mounts onto-the base of the multicut unit, by the boss sticking out the

‘battom of the turning column connecting into the top-of the tee slot.

78w+ “The-universal tool mounting system:for a machining centre as-claimed in claim74
- wherein the column is:secured-to the tee block with screws; which when adequately tightened:-
_pulls.the:column into the base.and the tee block to the top of-the tee slot tohold it securely:in-

- position.

:79: - = The universal.tool mounting system for a machining centre as'claimed-in-claim. 74
wherein the:column has a round outside surface aiid has one or more flat sides running down the-
- length:of the column-for clamping the guideway blocks.against it and-to stop rotational- |

movement of the tool sliding block.

- 80.- - . The universal tool mounting system for a machining centre as claimed in claim.74
- wherein the adjustment screw under the tee block and connected to the cut threaded hole in the
bottomrof the tee slots:in the base adjusts thie column along the tee slot by rotating it'in a

clockwise or anticlockwise direction.

81. - The universal tool mounting system for a-machining centre as claimed in claim 74
“wherein the tool sliding block mounts onto the column and slides up.and down the Tength of the”

column.

:82. - The universal tool' mounting system: for a machining centre as claimed in claim 74

“wherein the tool sliding block has a hole in the middle to mount it onto the column, and one or
more cavities around:this hole.to mount the guideway blocks into, with-grub screw holes in it so
‘that ' when a grub screw-is tightened adequately-in this hole it holds the guideway blocks-into

position and also the tool sliding block in the:vertical height position on the column. -
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:.83::...- The:universal tool mounting system for.a machining centre as claimed in claim 74

~wherein-the:toolsliding:block has a cavity in it to hold the tip inserts for machining operations.

+84. . -The universal tool mounting system for a machining centre.as claimed in claim 74
wherein.the guideway blocks mount into the tool sliding block and-are held in position in them

- with:the grub screws positioned down the side of the tool sliding block. - -

-85. - . ,The.universal tool mounting system:for a machining centre-as claimed in claim 74
- wherein one .of the guideway blocks has a threaded hole in.it, into which mounts the columns. ..

- vertical adjustment screw.

:+86. - ..+~The-universal tool mounting system fer a machining centre-as claimed in claim 74 -
~wherein-the vertical adjustment screw.is:attached to a adjustment plate.connected to the top of -

" the column.

87 ..The universal tool mounting system for a machining centre-as claimed in claim 74
wherein-the vertical adjustment screw is turned in a cloekwise or anticlockwise direction making .
-the tool sliding block and connected guideway block to slide-up-and down-the column; meving-it-~

towards or away from the base.

- 88. - The universal tool mounting system for a machining centre as claimed in claim 74 -
wherein the tip inserts in the unit can be.adjusted in two directions, the radial cut direction via-

the tee slots-and the height they are set to on the column.

-89. . The universal tool mounting system for a machining centre as claimed in claim 74
wherein it has one or more of the following main items attached to the unit, base, column, tool :
-.sliding-block,-guideway: block, tee block, columns.vertical.adjustment. screw, grub_screws, tip._._.

insert, adjustment screw, coolant nozzle, screw and inlet connector.

:90. - The universal tool mounting system for a machining centre as claimed in claim 74
wherein the retainer ring-is-attached to the top of the columns and locked into place with screws;
.to hold the columns in a rigid-state to reduce vibration from the cutting forces imposed when'

~machining components:
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91;. . The universal tool mounting system for.a machining-centre as claimed in claim.74. .

wherein a plurality of tip inserts.are mounted onto or-into it in any.configuration.

92. - The universaltool mounting system:for a machimng centre as claimed-in claim:74

wherein in operation-it-will be adjusted and set to perform.one of the three main objectives it is.
.designed for; the first. being to. facilitate thevturﬁing of multiple diameters on' a component in

which._a stepped profile-of different reduced diameters:is produced longitudinally.in one passing
.cut.of the unit,-the second to rapidly cut a thread on a.component, the.third being to perform bar - -
peeling-operations. where multiple tools are-used:to rapidly turn a.component to-a single reduced

diameter at very high feed rates.

93, .. The.universal-teol mounting system-for a machining centre:as claimed in claim 92:and -
-claim 74, wherein the:Multicut Turning Unit will only perform one.of the objectives.and will be -
made and set with no adjustable features in it, with each tip.insert being suitably supported

--through a mechanical structure so that it can perform this objective.

:94. . -Theuniversal-tool mounting system for a-machining centre as claimed in-claim1 which
. holds and:mounts teol holder units .onto it, with-one or more tools mounted:into or-onto the tool-

holder-units in any configuration.

:95... . The universal.tool mounting system for a machining centre as claimed in claim 1 wherein' .
-the.tool holder units have live tooling functions, no live tooling functions or a combination of

thh;

/96, .The universal tool mounting system for.a machining center.as claimed in claim 1 wherein

one or more tool holder units mount-in any position on drum A.:

-97.. - The universal tool mounting system for a machining center and-the multicut tool holder .

units-M9 and M 10 substantially as described and as illustrated in the accompanying drawings.

.98. - TFhe universal tool-mounting system for-a. machining center as claimed in claim I wherein

- one or more tools mount directly-or indirectly onto drum A.
99. - The universal tool mounting system for a-machining center as claimed in claim 1 wherein
it.is envisaged that the tool holder unit station(s) H are independently driven and indexed by

64
SUBSTITUTE SHEET (RULE 26)



WO 2010/019054 PCT/NZ2009/000159

sother.means including & controlled motor without using.the spindle and index drive unit W.and'

-index.drive unit AE.

-1:00....- The universal tool mounting system for a machining:centre.as.claimed in claim 74 and
cclaim:1 wherein it is envisaged other embodiments like shown:in-Fig:40 to Fig.44 and as :

.described can be manufactured.

-101. ... The universal.tool mounting system for a machining centre as-claimed in claims 1, 45

-and. 74 wherein:it is envisaged that the multicut boring bar unit M 10 and multicut turning unit.

M9 are automated and controlled with CNC programming. - -

102, ..; The universal-tool mounting system-for a machining centre-as claimed in claim-1.wherein
when it.is mounted.onto a lathe configuration shown in-Fig.52 to:Fig.57.it has a common .
.centreline IG, here the ‘pivotable axis of the spindle in the headstock:and the pivotable axis of the -
workpiece chuck mounted onto the front of it, the pivotable axis of the spindle in the subspindle -
tailstock(not shown) and the pivotable axis of the workpiece chuck mounted onto the front of it- - -
-(not-shown), the pivotable-axis of drum A, the pivotable.axis of the tool holder unit station H'in "
-position VA and. the pivatable:axis.of an attached.toolholder unit are all located-on-centreline IG~
in different positions along it, with position VA also on centreline IG and with all cutting

geometry being placed in the correct cutting position on centreline IG.

103. . . The universal tool mounting system for .a machining centre as claimed in claim 1 and
..claim 102 wherein the clearances between the.adjacent tool holder units, the headstock, chucks,
tailstock, subspindle and other tools mounted onto drum A are maximized when a tool holder

- unit or extra tool is positioned in position"VA on common centreline IG.

" '104; ~ The universal tool mounting system for a machining centre-as claimed in claim1 and-
_claim 102 and claim 103 wherein the cutting forces and:loadings on tools are directed through

centreline IG to the centre of drum A creating rigid machining.
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