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MULTI-POSITIONHOLE SAW ASSEMBLY WITH PLUG EJECTOR

The present invention relates to a hole saw, in particular a turning hole saw for use

with a power tool or a handheld drilling machine.

Background of the invention

When using a traditional turning hole saw of the type with a central drill surrounded

by a circular saw blade, the distance, by which the central drill protrudes from the

plane defined by the cutting edge of the saw blade, can be rather critical under

certain circumstances.

If the central drill protrudes too much, the drill may cause damage to electrical

fittings, water pipes or other hidden structures behind the plate, through which the

hole is to be made, before the saw blade has worked its way through the plate.

If, on the other hand, the protrusion of the central drill is too short, and the hole is to

be made at a joint between two bevelled plates, such as well-known types of ceiling

sheets, the central drill may not be able to catch the plate material and work as a

guide for the sawing with the circular saw blade, as is the intention with this type of

hole saws.

Another well-known problem is that, after having made the hole, it can be rather

difficult to remove the plug of material, which is sawn out, from the hole saw.

Brief description of the invention

It is an object of the present invention to provide an improved hole saw, which

overcomes the above-identified problems of hole saws known in the art.



The present invention relates to a hole saw assembly comprising an elongated arbor

having a machine end and a tool end, the machine end being suitable for being

mounted at into a power tool or a drill chuck of a drilling machine, a mounting piece

arranged around the arbor so that the mounting piece is rotationally locked to the

arbor but slidable over the arbor in the longitudinal direction thereof, a circular saw

blade mounted on the mounting piece with the cutting edge of the circular saw blade

directed towards the tool end of the arbor and so that the rotational axis of the

circular saw blade coincides with the longitudinal axis of the arbor, a central drill

extending along the rotational axis of the circular saw blade and being rotationally

and axially fixed to the arbor, means for releasably fixating the mounting piece in

relation to the arbor at one or more positions along the longitudinal axis of the arbor

and a plug ejector mounted on the central drill in such a way that the plug ejector

may be used for ejecting a plug of sawn material from the interior of the circular saw

blade by sliding the mounting piece and the circular saw blade in relation to the

central drill in the direction towards the machine end of the arbor, and in such a way

that the plug ejector may work as a stop for the sliding of the mounting piece towards

the tool end of the arbor.

A hole saw assembly according to the present invention is advantages in that it

provides a simple and reliable system for ejecting a plug of sawn material from the

hole saw and also allows for an easy and fast positioning of the hole saw in relation

to the arbor and the central drill in one or more predefined positions. A further

advantage is that the same drill may be used for hole saws with different diameters.

In an embodiment of the invention, the mounting piece may be releasably fixed at a

first mounting piece position along the longitudinal axis of the arbor, in which the

central drill protrudes between 5 mm and 30 mm, preferably between 15 mm and

20 mm, from the plane defined by the cutting edge of the circular saw blade.

This first mounting piece position corresponds to a normal operational configuration,

in which the central drill protrudes sufficiently from the plane defined by the cutting



edge of the saw blade to catch the plate material and work as a guide for the sawing

with the circular saw blade.

In an embodiment of the invention, the mounting piece may further be releasably

fixed at a second mounting piece position along the longitudinal axis of the arbor, in

which the central drill protrudes between 20 mm and 75 mm, preferably between 30

mm and 40 mm, from the plane defined by the cutting edge of the circular saw blade.

This second mounting piece position corresponds to a special operational

configuration, in which the protrusion of the central drill is extended, which may be

useful, for instance, if the hole is to be made at a joint between two bevelled plates.

In an embodiment of the invention, the mounting piece may further be releasably

fixed at a third mounting piece position along the longitudinal axis of the arbor, in

which the central drill does not protrude from the plane defined by the cutting edge

of the circular saw blade.

This third mounting piece position corresponds to a safety configuration, into which

the hole saw assembly may be put as soon as the circular saw blade has started

cutting its way through the material in which the hole is to be sawn and the guidance

from the central drill is less important. When the central drill does not protrude from

the circular saw blade, it is much easier to avoid that the drill may cause damage to

electrical fittings, water pipes or other hidden structures behind the plate through

which the hole is sawn.

In an embodiment of the invention, the means for fixating the mounting piece in

relation to the arbor comprises one or more fixation elements, each being

positionable in at least two different positions, a first of which positions causes the

tool fixation element to protrude into a fixation recess on the surface of the arbor,

and a second of which positions causes the tool fixation element not to protrude into

such a recess.



Using one or more fixation elements, which can be moved forth and back between a

protruding "lock" position and a retracted "open" position, is a simple and reliable

way of configuring releasable fixation means.

In an embodiment of the invention, at least one of the fixation elements is a spring-

loaded ball or a spring-loaded pin.

Spring-loaded balls and pins are simple and reliable fixation elements suitable for

being used in releasable fixation means.

In an embodiment of the invention, the position of at least one of the fixation

elements is controlled by means of an locking sleeve, which is slidable in the

longitudinal direction of the arbor, which locking sleeve comprises one or more

fixation element recesses arranged in such a way that, when the fixation element is

aligned with a fixation element recess, it is allowed to be in the second position,

whereas, when the fixation element is not aligned with a fixation element recess, the

fixation element is kept in the first position, thus fixating the mounting piece in the

longitudinal direction of the arbor.

The use of a slidable sleeve with one or more recesses is a simple and reliable

method for controlling the positions of one or more fixation elements used in

releasable fixation means.

In an embodiment of the invention, the position of at least one of the fixation

elements is controlled by means of an locking sleeve, which is rotatable about the

arbor, which locking sleeve comprises one or more fixation element recesses

arranged in such a way that, when the fixation element is aligned with a fixation

element recess, it is allowed to be in the second position, whereas, when the fixation

element is not aligned with a fixation element recess, the fixation element is kept in



the first position, thus fixating the mounting piece in the longitudinal direction of the

arbor.

The use of a rotatable sleeve with one or more recesses is another simple and reliable

method for controlling the positions of one or more fixation elements used in

releasable fixation means.

In an embodiment of the invention, the position of at least one of the fixation

elements is controlled by means of a finger screw, the rotational axis of which is

perpendicular to the arbor, the finger screw being arranged so that, when the finger

screw is loosened, the fixation element is allowed to be in the second position,

whereas, when the finger screw is tightened, the fixation element is kept in the first

position, thus fixating the mounting piece in the longitudinal direction of the arbor.

The use of a finger screw is yet a simple and reliable method for controlling the

positions of one or more fixation elements used in releasable fixation means.

In an embodiment of the invention, the means for releasably fixating the mounting

piece in relation to the arbor include the plug ejector, the fixation being obtained by

inserting the machine end of the arbor into a power tool or a drill chuck of a drilling

machine until the mounting piece abuts the power tool or drill chuck and the

mounting piece is wedged in between the plug ejector at one end and the power tool

or the drill chuck at the other end.

This configuration is advantageous in that it is very simple in its contruction.

In an embodiment of the invention, the hole saw assembly further comprises a

pivotal bracket mounted on the mounting piece, the pivot of the bracket being

perpendicular to the longitudinal axis of the arbor and the pivotal bracket being

positionable in at least two different bracket positions, so that when the bracket is in

a first bracket position substantially parallel to the arbor, the bracket constitutes an



extension of the mounting piece in the direction of the machine end of the arbor in

such a way that the mounting piece may be fixed in relation to the arbor by inserting

the machine end of the arbor into a power tool or a drill chuck of a drilling machine

until the bracket abuts the power tool or drill chuck and the mounting piece and the

bracket extending it are wedged in between the plug ejector at one end and the power

tool or the drill chuck at the other end, and that when the bracket is moved into a

second bracket position without releasing the arbor from the power tool or the drill

chuck, the mounting piece may slide along the arbor between the ejector plug and the

power tool or drill chuck.

This embodiment is a little less simple than the previous one, but it allows for using

the plug ejector without removing the hole saw assembly from the power tool or

drilling machine.

In an embodiment of the invention, the fixation element is a pivotal bracket mounted

on the mounting piece, the pivot of the bracket being perpendicular to the

longitudinal axis of the arbor and the pivotal bracket being positionable in at least

two different bracket positions, so that when the bracket is in a first bracket position

substantially parallel to the arbor, the bracket constitutes an extension of the

mounting piece in the direction of the machine end of the arbor and a part of the

bracket protrudes into a fixation recess on the surface of the arbor in such a way that

the mounting piece is fixed in relation to the arbor in the longitudinal direction

thereof, and that when the bracket is moved into a second bracket position, the

bracket does not protrude into such a recess and the mounting piece is allowed to

slide along the arbor.

This embodiment is advantageous in that it combines the simple construction

comprising a pivotal bracket with the possibility of releasably fixing the mounting

piece to the arbor in different longitudinal positions thereof.

In an embodiment of the invention, the ejector plug is fixed to the central drill.



For simple embodiments with only one fixed mounting piece position, a fixed ejector

plug is advantageous for use as a stop for the sliding of the mounting piece along the

arbor.

In an embodiment of the invention, the ejector plug is formed as an integral part of

the central drill.

In order to reduce the number of parts and for stability reasons, it may be

advantageous to produce the ejector plug as part of the central drill.

In an embodiment of the invention, the ejector plug is slidable along a part of the

central drill.

For embodiments with more than one fixed mounting piece position, it may is

advantageous that the ejector plug can slide for a certain distance along the central

drill, if it is to be used both as ejector plug and as stop for the sliding of the mounting

piece along the arbor.

In an embodiment of the invention, the central drill is formed as an integral part of

the arbor, the central drill being an extension of the arbor at the tool end thereof.

In order to reduce the number of parts and for stability reasons, it may be

advantageous to produce the central drill as part of the arbor.

In an embodiment of the invention, a cross-section of at least a part of the arbor has a

hexagonal shape, and the mounting piece is rotationally locked to the arbor by means

of a central hole through the mounting piece, the shape and dimensions of which hole

corresponds to the shape and dimensions of the cross-section of the arbor.



Hexagonal cross-sections are advantages both for assuring the rotational locking of

the mounting piece to the arbor and for mounting the arbor in a power tool or in the

drill chuck of a drilling machine.

Figures

A few exemplary embodiments of the invention will be described in further detail in

the following with reference to the figures, of which

fig. l a is a schematic side view of a hole saw assembly according to an

embodiment of the invention, the hole saw assembly being configured in

a first mode,

fig. lb is a schematic side view from another side of the hole saw assembly

shown in fig. la,

fig. 2a is a schematic side view of the hole saw assembly shown in fig. la, the

hole saw assembly being configured in a second mode,

fig. 2b is a schematic side view from another side of the hole saw assembly

shown in fig. 2a,

is a schematic cross-sectional view of a first variation of the hole saw

assembly as shown in fig. lb,

is a schematic cross-sectional view of a second variation of the hole saw

assembly as shown in fig. lb,

fig. 5 is a schematic cross-sectional view of a hole saw assembly according to

another embodiment of the invention,



fig. 6a is a schematic side view of a hole saw assembly according to another

embodiment of the invention, the hole saw assembly being configured in

a first mode,

fig. 6b is a schematic side view of the hole saw assembly shown in fig. 6a, the

hole saw assembly being configured in a second mode,

fig. 6c is a schematic side view of the hole saw assembly shown in figs. 6a and

6b, the hole saw assembly being configured in a third mode,

fig. 6d is a schematic side view of the hole saw assembly shown in figs. 6a, 6b

and 6c, the hole saw assembly being configured in a fourth mode,

fig. 7 is a schematic side view of a hole saw assembly according to yet another

embodiment of the invention,

fig. 8 is a schematic cross-sectional view of the hole saw assembly as shown in

fig. 7,

fig. 9a is a schematic cross-sectional view of a mounting piece position locking

system for a hole saw assembly according to an embodiment of the

invention, the locking system being in its locked position,

fig. 9b is a schematic cross-sectional view of the same mounting piece position

locking system as shown in fig. 9a, the locking system being in its

unlocked position,

fig. 10a is a schematic cross-sectional view of a mounting piece position locking

system for a hole saw assembly according to another embodiment of the

invention, the locking system being in its locked position,



fig. 10b is a schematic cross-sectional view of the same mounting piece position

locking system as shown in fig. 10a, the locking system being in its

unlocked position,

fig. 11a is a schematic cross-sectional view of a mounting piece position locking

system for a hole saw assembly according to yet another embodiment of

the invention, the locking system being in its locked position, and

fig. l i b is a schematic cross-sectional view of the same mounting piece position

locking system as shown in fig. 11a, the locking system being in the

process of changing from its locked position to its unlocked position.

Detailed description of the invention

Figs. la-2b are different side views of a hole saw assembly 1 according to an

embodiment of the invention, the hole saw assembly 1 being configured in two

different modes.

The hole saw assembly 1 illustrated in these figures comprises a circular saw blade 3,

which is firmly mounted on and fixed to a mounting piece 5, and a through-going

central drill 2 having a tool end and a machine end. The circular saw blade 3 is

arranged so that its rotational axis coincides with the rotational axis of the through-

going central drill 2 .

The through-going central drill 2 forms at its tool end a drill 2, which protrudes a bit

from the plane defined by the cutting edge of the circular saw blade 3 . This means

that the drill 2 can be drilled into the material at the centre point of the hole to be

drilled and used as a guide for the actual sawing with the circular saw blade 3 . At its

machine end, on the other hand, the through-going central drill 2 has a hexagonal

cross-sectional shape, making the through-going central drill 2 suitable for being

firmly mounted in a power tool or the drill chuck 7 of a drilling machine. The



dimensions of this hexagonal part of the through-going central drill 2 may typically

correspond to the dimension of well-known drill bits (about 7 mm) so that the

through-going drill 2 is suitable for being mounted in a common power tool. In other

embodiments, however, the cross-sectional dimensions, at least of a part of the

hexagonal part of the through-going central drill, may be otherwise, such as around

10 mm, which is a preferred size for mounting in the drill chuck 7 of a drilling

machine.

The hexagonal cross-sectional shape of the through-going central drill 2 is also used

for rotationally locking the mounting piece 5 and, thereby, the circular saw blade 3 to

the through-going central drill 2 . The mounting piece 5 has a through-going hole, the

shape and dimensions of which correspond to the hexagonal cross-sectional shape of

the machine end part of the through-going central drill 2 . This means that, when the

mounting piece 5 is placed around the machine end of the through-going central drill

2, the mounting piece 5 is rotationally locked to the through-going central drill 2 but

able to slide along the through-going central drill 2 in the longitudinal direction

thereof. In any of the illustrated embodiments, one or more locking rings (not shown)

may be arranged inside the mounting piece 5 for interacting with one or more small

notches (not shown) at the edges of the central drill 2, 9 or hexagonal arbor 14, in

order to keep the mounting piece 5 from sliding along the drill 2, 9 or arbor 14,

unless it is slid deliberately by means of a hand or a finger.

The embodiment of the saw blade assembly 1 illustrated in these figures further

comprises a pivotal bracket 6 mounted on the mounting piece 5 . The pivot 8 of the

bracket 6 being perpendicular to the longitudinal axis of the through-going central

drill 2, the pivotal bracket 6 may be positioned in at least two different bracket

positions, the first of which is shown in figs l a and lb and the second of which is

shown in figs. 2a and 2b.

Cross-sectional views of two different variations of this embodiment of the hole saw

assembly 1 are shown in figs. 3 and 4, respectively. Apart from the parts already



described above, figs. 3 and 4 shows that the hole saw assembly 1 comprises a plug

ejector 4, which is fixed to the drill formed by the tool end of the through-going

central drill 2 inside the circle formed by the saw blade 3 . In the variation shown in

fig. 3, the plug ejector 4 is a ring mounted on the drill 2, for instance by means of one

or more screws (not shown) protruding into recesses (not shown) formed in the drill

surface, whereas in fig. 4, the plug ejector 4 is formed as an integral part of the drill

2 .

For using the hole saw assembly 1 illustrated in fi gs la-4, the mounting piece 5 with

the circular saw blade 3 and the pivotal bracket 6 must be mounted around the

through-going central drill 2 from the machine end thereof until the mounting piece 5

reaches the ejector plug 4 and is prevented from sliding any longer towards the tool

end of the through-going central drill 2 . After that, the pivotal bracket 6 is placed in a

first position substantially parallel to the through-going central drill 2 so that the

bracket 6 constitutes an extension of the mounting piece 5 in the direction of the

machine end of the through-going central drill 2 . Finally, the machine end of the

through-going central drill 2 is inserted into a power tool or a drill chuck 7 of a

drilling machine until the bracket 6 abuts the power tool or drill chuck 7 as illustrated

in fi gs la, lb, 3 and 4 . In this way, a longitudinal fixation of the mounting piece 5

and the circular saw blade 3 in relation to the through-going central drill 2 is

obtained, because the mounting piece 5 and the bracket 6 extending it are wedged in

between the plug ejector 4 at one end and the power tool or the drill chuck 7 at the

other end. The circular saw blade 3 now being both rotationally and axially locked to

the through-going central drill 2, the saw blade assembly 1 is ready for sawing.

As soon as the circular saw blade 3 has started cutting its way through the material,

in which the hole is to be sawn, and the guidance from the through-going central drill

2 is less important, the sawing may be interrupted and the through-going central drill

2 may be replaced by a shorter through-going central drill 2, which does not protrude

from the plane defined by the cutting edge of the circular saw blade 3, before the

sawing is resumed. Using such a shorter through-going central drill 2, many



problems with the through-going central drill 2 interfering with or causing damage to

electrical fittings, water pipes or other hidden structures behind the plate, through

which the hole is sawn, may be avoided.

After sawing, when a plug of sawn material is caught within the circle formed by the

saw blade 3, the pivotal bracket 6 may be moved to a second position substantially

perpendicular to the longitudinal axis of the through-going central drill 2 as

illustrated in figs. 2a and 2b.

When the bracket 6 is in this second position, the mounting piece 5 and the circular

saw blade 3 may be slid towards the machine end of the through-going central drill 2

by means of a hand without releasing the saw blade assembly 1 from the power tool

or the drill chuck 7 . This motion of the circular saw blade 3 in relation to the

through-going central drill 2 and, thereby, the plug ejector 4, will cause the plug

ejector 4 to force the plug of sawn material out of the circle formed by the saw blade

3 .

Fig. 5 is a cross-sectional view of a similar hole saw assembly 1 according to another

embodiment of the invention. In this case, there is no pivotal bracket, and the

through-going central drill 2 must be inserted into the power tool or the drill chuck 7

until the mounting piece 5 abuts the power tool or drill chuck 7 as illustrated in fig. 5 .

Now, the mounting piece 5 is axially fixed in relation to the through-going central

drill 2 by being wedged in between the ejector plug 4 at its one end and the power

tool or drill chuck 7 at its other end, and the hole saw assembly 1 is ready for use.

With this embodiment, the hole saw assembly 1 must be released and removed from

the power tool or drill chuck 7 before the mounting piece 5 and the circular saw

blade 3 can be slid towards the machine end of the through-going central drill 2 for

ejecting the plug of sawn material from the circle formed by the saw blade 3 .



Figs. 6a-6d illustrate schematically a number of side views of another embodiment of

the hole saw assembly 1 according to the invention. This embodiment is

advantageous in that it combines the simple construction comprising a pivotal

bracket 6 with the possibility of releasably fixing the mounting piece 5 to the arbor

14 in different longitudinal positions thereof.

The main differences between this embodiment and the previously described

embodiments are that the through-going central drill 2 is replaced by a central drill 9

mounted in the tool end of a hexagonal arbor 14, that the plug ejector 4 is not fixed to

the central drill 9 and that the mounting piece 5 may be axially fixed in three

different longitudinal positions in relation to the arbor 14.

As for the plug ejector 4, it may consist of a ring, which is placed around the central

drill 2 in such a way that the ring can slide along a part 10 of the central drill 9,

which is narrower than the rest of the drill. This means that the part 10 of the central

drill 9 along which the plug ejector 4 can slide is defined by the mounting piece 5 at

one end and by the end of the narrow part 10 of the central drill 9 at the other end.

The cross-sectional dimensions of the hexagonal arbor 14 in this and the following

illustrated embodiments may typically be around 10 mm, which is a preferred size

for mounting in the drill chuck 7 of a drilling machine. In similar embodiments,

however, the cross-sectional dimensions, at least of the part of the arbor 14 closest to

the machine end thereof, may correspond to the dimension of well-known drill bits

(typically about 7 mm) so that the arbor 14 is suitable for being mounted in a

common power tool.

In fig. 6a, the bracket 6 is in a position in which it does not interact with any of the

fixation recesses 15 in the surface of the arbor 14. This means that the mounting

piece 5 is not locked in the longitudinal direction of the arbor 14 and is slidable along

the arbor 14.



In fig. 6b, the bracket 6 is in another position substantially parallel to the arbor 14,

and a part of the bracket 6 protrudes into the midmost of the three fixation recesses

15 made in the surface of the arbor 14. This puts the central drill 9 in a normal

working position, in which it protrudes sufficiently from the plane defined by the

cutting edge of the saw blade 3 to catch the plate material and work as a guide for the

sawing with the circular saw blade 3 . The illustrated fixation recesses 15 are sharp

edged in order to be able to retain the bracket 6 in the locked position, and they

extend all the way around the arbor 14 so that the mounting piece 5 does not have to

be oriented rotationally in any specific way in relation to the arbor 14 when being

mounted thereon.

In fig. 6c, the bracket 6 is in the same position in relation to the mounting piece 5 as

in fig. 6b, but in this case the protruding part of the bracket 6 instead protrudes into

the leftmost of the three fixation recesses 15 made in the surface of the arbor 14. This

means that the central drill 9 does not protrude from the plane defined by the cutting

edge of the circular saw blade 3 at all. If the central drill 9 is moved to this position

in relation to the circular saw blade 3 as soon as the circular saw blade 3 has started

cutting its way through the material, in which the hole is to be sawn, and the

guidance from the central drill 9 is less important, many problems with the drill 9

interfering with or causing damage to electrical fittings, water pipes or other hidden

structures behind the plate, through which the hole is sawn, may be avoided. When

put in this position, the mounting piece 5 will force the plug ejector 4 towards the

tool end of the central drill 9 .

In fig. 6d, the bracket 6 is also in the same position in relation to the mounting piece

5 as in figs. 6b and 6c, but this time the protruding part of the bracket 6 protrudes

into the rightmost of the three fixation recesses 15 made in the surface of the arbor

14. This means that, compared to the situation illustrated in fig. 6b, the protrusion of

the central drill 9 is extended by the distance between the midmost and the rightmost

of the three fixation recesses 15. This position of the central drill 9 is useful, for

instance, if the hole is to be made at a joint between two bevelled plates. In this



position, the sawn material within the circle formed by the saw blade 3 will force the

plug ejector 4 towards the machine end of the central drill 9 during the sawing.

Figs. 7 and 8 show a side view and a cross-sectional view, respectively, of a hole saw

assembly 1 according to yet another embodiment of the invention. Like in the

previously described embodiment, the through-going central drill 2 is replaced by a

central drill 9 mounted in the tool end of a hexagonal arbor 14, the plug ejector 4 is

not fixed to the central drill 9 and the mounting piece 5 may be axially fixed in three

different positions in relation to the arbor 14. In this embodiment, this last feature is

achieved by means of fixation elements 16 in the form of locking balls 16 protruding

into fixation recesses 15 formed in the surface of the arbor 14.

In the illustrated embodiment, the central drill 9 is mounted in the tool end of the

arbor 14 but in other embodiments, the central drill 9 may be formed as an integral

part of the arbor 14 similar to the through-going central drill 2 in the previously

described embodiments. However, this will require that the plug ejector 4 is not a

solid ring but is instead made in a way so that it can be assembled around the narrow

part 10 of the central drill 9 .

The illustrated arbor 14 is hexagonal with a cross-sectional dimension of about 10

mm, allowing for an optimal mounting of the arbor 14 in a drill chuck 7 of a drilling

machine as shown in figs. 7 and 8 . In other embodiments, however, the arbor 14 may

have other cross-sectional shapes and/or it may have other dimensions. For instance,

the arbor 14 or at least the machine end thereof may have the shape and dimensions

of well-known drill bits for an optimal mounting of the arbor 14 in a power tool.

As seen in fig. 8, the mounting piece 5 of the illustrated hole saw assembly 1 has

been axially fixed in relation to the arbor 14 by means of a locking ball 16 protruding

into the midmost of three fixation recesses 15 made in the surface of the arbor 14.

This puts the central drill 9 in a normal working position, in which it protrudes



sufficiently from the plane defined by the cutting edge of the saw blade 3 to catch the

plate material and work as a guide for the sawing with the circular saw blade 3 .

If, instead, the mounting piece 5 were fixed axially in relation to the arbor 14 using

the rightmost of the three fixation recesses 15 in the surface of the arbor 14, the

protrusion of the central drill 9 would be extended by the distance between the

midmost and the rightmost of the three fixation recesses 15. This position of the

central drill 9 is useful, for instance, if the hole is to be made at a joint between two

bevelled plates. In this case, the sawn material within the circle formed by the saw

blade 3 would force the plug ejector 4 towards the machine end of the central drill 9

during the sawing.

If, on the other hand, the mounting piece 5 were fixed axially in relation to the arbor

14 using the leftmost of the three fixation recesses 15 in the surface of the arbor 14,

the central drill 9 would not protrude from the plane defined by the cutting edge of

the circular saw blade 3 at all. If the central drill 9 is moved to this position in

relation to the circular saw blade 3 as soon as the circular saw blade 3 has started

cutting its way through the material in which the hole is to be sawn and the guidance

from the central drill 9 is less important, many problems with the drill 9 interfering

with or causing damage to electrical fittings, water pipes or other hidden structures

behind the plate through which the hole is sawn may be avoided. When put in this

position, the mounting piece 5 will force the plug ejector 4 towards the tool end of

the central drill 9 .

Fig. 8 illustrates schematically, how the mounting piece 5 may be fixed by means of

a finger screw 17 which, when tightened, presses a locking ball 16 into a fixation

recess 15 in the surface of the arbor 14. When the finger screw 17 is loosened, the

locking ball 16 may leave the fixation recess 15, and the mounting piece 5 may be

slid in the longitudinal direction of the arbor 14.



In order to maintain the alignment between the arbor 14 and the mounting piece 5, a

number of spring-loaded locking balls (not shown) may be placed symmetrically

around the mounting piece 5 at the same axial position as the finger screw 17. This is

indicated schematically by the spring load 18 in fig. 7 being one of two spring loads

for locking balls both placed 120° from the finger screw along the circular periphery

of the mounting piece 5 .

When the mounting piece 5 is not axially locked in relation to the arbor 14, the

mounting piece 5 may be slid along the arbor 14 until the spring-loaded locking balls

enters one of the fixation recesses 15. The spring loads 18 should be adjusted so that

the spring-loaded balls can easily be forced to leave the fixation recesses 15 again by

continuing the sliding of the mounting piece along the arbor 14, but also so that this

requires a perceptible extra force indicating to the user of the hole saw assembly 1

that the mounting piece 5 is now at one of the predefined fixation positions and the

finger screw 17 may be tightened in order to obtain a proper axial fixation of the

mounting piece 5 .

It should be noted that fig. 8 as well as figs. 9a- 1lb are schematic and only serves the

purpose of illustrating different principles of axial fixation of the mounting piece 5 in

relation to the arbor 14. For instance, the bores for the locking balls 16 may be made

in a way so that the locking balls 16 do not fall out, when the mounting piece 5 is

removed from the arbor 14. For the sake of simplicity, this detail is not illustrated in

the figures.

Figs. 9a and 9b illustrates schematically a cross-section of another locking system for

the axial fixation of the mounting piece 5 in relation to the arbor 14. In this

embodiment, a rotatable locking sleeve 19 is arranged around the mounting piece 5

in a way so that it is axially fixed in relation to the mounting piece 5 . The rotatable

locking sleeve 19 comprises on its inner surface a fixation element recess 21, which

does not extend all the way around the mounting piece 5 .



Fig. 9a illustrates a situation in which the fixation element recess 1 is not aligned

with the fixation element (i.e. the locking ball) 16. In this case, the rotatable locking

sleeve 19 forces the locking ball 16 to protrude into the fixation recess 15 on the

surface of the arbor 14, which means that the mounting piece 5 is axially fixed in

relation to the arbor 14.

In fig. 9b, the rotatable locking sleeve 19 has been rotated halfway around the

mounting piece 5, meaning that the fixation element recess 2 1 has moved from

beneath the arbor 14 (as in fig. 9a) to the position of the locking ball 16 above the

arbor 14. Now, the fixation element recess 2 1 makes room for the locking ball 16 to

leave the fixation recess 15, and the mounting piece 5 may be slid along the arbor 14

as indicated by the arrows in the figure.

Just like the embodiment illustrated schematically in fig. 8, the locking system in

figs. 9a and 9b may comprise a number of spring-loaded locking balls (not shown)

placed symmetrically around the mounting piece 5 at the same axial position as the

locking ball 16 controlled by the rotatable locking sleeve 19.

Figs. 10a and 10b illustrates schematically a cross-section of yet another locking

system for the axial fixation of the mounting piece 5 in relation to the arbor 14. In

this embodiment, a slidable locking sleeve 20 is arranged around the mounting piece

5 in a way so that it is rotationally fixed in relation to the mounting piece 5 . The

slidable locking sleeve 20 comprises on its inner surface a fixation element recess 21,

which does not extend along the full length of the slidable locking sleeve 20.

Fig. 10a illustrates a situation in which the slidable locking sleeve 20 is slid towards

a stop in the direction towards the machine end of the arbor 14 as indicated by the

arrow in the figure. In this case, the fixation element recess 2 1 is not aligned with the

fixation element (i.e. the locking ball) 16, and the slidable locking sleeve 20 forces

the locking ball 16 to protrude into the fixation recess 15 on the surface of the arbor

14, which means that the mounting piece 5 is axially fixed in relation to the arbor 14.



In fig. 10b, the slidable locking sleeve 20 has been slid to a stop in the opposite

direction as indicated by the arrow in the figure, meaning that the fixation element

recess 2 1 has moved along the arbor 14 to be aligned with the locking ball 16. Now,

the fixation element recess 2 1 makes room for the locking ball 16 to leave the

fixation recess 15, and the mounting piece 5 may be slid along the arbor 14 as

indicated by the arrows in the figure.

Just like the embodiment illustrated schematically in figs. 8, 9a and 9b, the locking

system in figs. 10a and 10b may comprise a number of spring-loaded locking balls

(not shown) placed symmetrically around the mounting piece 5 at the same axial

position as the locking ball 16 controlled by the slidable locking sleeve 20.

The embodiments illustrated in figs. 9a- 10b comprise a locking sleeve 19, 20, which

controls the position or locking status of a single locking ball 16. In other

embodiments, however, more than one locking ball 16 (or other types of fixation

elements, such as locking pins) may be controlled by means of a single locking

sleeve 19, 20.

Figs. 11a and 1lb illustrates schematically a cross-section of yet another locking

system for the axial fixation of the mounting piece 5 in relation to the arbor 14. In

this embodiment, which is a more sophisticated variation of the locking system

shown in figs. 7 and 8, a finger screw 17 may be tightened for pressing a locking ball

16 into a fixation recess 15 in the surface of the arbor 14 for axially fixing the

mounting piece 5 in relation to the arbor 14 and loosened for releasing the locking

ball 16 from the fixation recess and allowing the mounting piece 5 to be slid along

the arbor 14.

The finger screw 17 in figs. 11a and 1lb differs from the one in figs. 7 and 8 in that it

is provided with a spring-loaded piston 23, which exerts a certain inwards radial

force on the locking ball 16. This means that the locking ball 16 reacts more or less



like the other spring-loaded locking balls as described above, when it comes to

indicating that the mounting piece 5 is at a predefined axial locking position, and that

these other spring-loaded locking balls might be omitted in this embodiment of the

hole saw assembly 1 . The need for room for the piston 23 and the spring load 24 for

the piston 23 inside the finger screw 17 means that the finger screw 17 of this

embodiment is larger than the one shown in figs. 7 and 8 . Therefore, the finger screw

17 may be mounted in a thread 22, which is arranged externally to the actual

mounting piece 5 as indicated in figs. 11a and 1lb.

Fig. 11a illustrates a situation in which the finger screw 17 is tightened and forces the

locking ball 16 to protrude into the fixation recess 15 on the surface of the arbor 14,

which means that the mounting piece 5 is axially fixed in relation to the arbor 14.

In fig. 1lb, the finger screw 17 has been loosened, the locking ball 16 can leave the

fixation recess 15, and the mounting piece 5 may be slid along the arbor 14 as

indicated by the arrows. If the mounting piece 5 is slid a little bit more to the left than

shown in fig. 1lb, the locking ball 16 will leave the fixation recess 15 completely,

and the piston 23 will be pressed further upwards against the spring load 24.

The invention has been exemplified above with reference to specific embodiments.

However, it should be understood that the invention is not limited to the particular

examples described above but may be designed and altered in a multitude of varieties

within the scope of the invention as specified in the claims.
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23. Piston for locking ball

24. Spring load for piston



Claims

1 . A hole saw assembly (1) comprising

an elongated arbor (2; 14) having a machine end and a tool end, the

machine end being suitable for being mounted at into a power tool or a

drill chuck (7) of a drilling machine,

a mounting piece (5) arranged around the arbor so that the mounting

piece is rotationally locked to the arbor but slidable over the arbor in

longitudinal direction thereof,

a circular saw blade (3) mounted on the mounting piece with the cutting

edge of the circular saw blade directed towards the tool end of the arbor

and so that the rotational axis of the circular saw blade coincides with the

longitudinal axis of the arbor,

a central drill (2; 9) extending along the rotational axis of the circular saw

blade and being rotationally and axially fixed to the arbor,

means (15-18; 15, 16, 19, 21; 15, 16, 20, 21; 15-17, 22-24) for releasably

fixating the mounting piece in relation to the arbor at one or more

positions along the longitudinal axis of the arbor and

a plug ejector (4) mounted on the central drill in such a way that the plug

ejector may be used for ejecting a plug of sawn material from the interior

of the circular saw blade by sliding the mounting piece and the circular

saw blade in relation to the central drill in the direction towards the

machine end of the arbor, and in such a way that the plug ejector may

work as a stop for the sliding of the mounting piece towards the tool end

of the arbor.



2 . A hole saw assembly according to claim 1, wherein the mounting piece may be

releasably fixed at a first mounting piece position along the longitudinal axis of the

arbor, in which the central drill protrudes between 5 mm and 30 mm, preferably

between 15 mm and 20 mm, from the plane defined by the cutting edge of the

circular saw blade.

3 . A hole saw assembly according to claim 1 or 2, wherein the mounting piece

may further be releasably fixed at a second mounting piece position along the

longitudinal axis of the arbor, in which the central drill protrudes between 20 mm

and 75 mm, preferably between 30 mm and 40 mm, from the plane defined by the

cutting edge of the circular saw blade.

4 . A hole saw assembly according to any of the preceding claims, wherein the

mounting piece may further be releasably fixed at a third mounting piece position

along the longitudinal axis of the arbor, in which the central drill does not protrude

from the plane defined by the cutting edge of the circular saw blade.

5 . A hole saw assembly according to any of the preceding claims, wherein the

means for fixating the mounting piece in relation to the arbor comprises one or more

fixation elements (16), each being positionable in at least two different positions, a

first of which positions causes the tool fixation element to protrude into a fixation

recess (15) on the surface of the arbor, and a second of which positions causes the

tool fixation element not to protrude into such a recess.

6 . A hole saw assembly according to claim 5, wherein at least one of the fixation

elements is a spring-loaded ball (16) or a spring-loaded pin.

7 . A hole saw assembly according to claim 5 or 6, wherein the position of at least

one of the fixation elements is controlled by means of an locking sleeve (20), which

is slidable in the longitudinal direction of the arbor, which locking sleeve comprises



one or more fixation element recesses (21) arranged in such a way that, when the

fixation element is aligned with a fixation element recess, it is allowed to be in the

second position, whereas, when the fixation element is not aligned with a fixation

element recess, the fixation element is kept in the first position, thus fixating the

mounting piece in the longitudinal direction of the arbor.

8 . A hole saw assembly according to claim 5 or 6, wherein the position of at least

one of the fixation elements is controlled by means of an locking sleeve (19), which

is rotatable about the arbor, which locking sleeve comprises one or more fixation

element recesses (21) arranged in such a way that, when the fixation element is

aligned with a fixation element recess, it is allowed to be in the second position,

whereas, when the fixation element is not aligned with a fixation element recess, the

fixation element is kept in the first position, thus fixating the mounting piece in the

longitudinal direction of the arbor.

9 . A hole saw assembly according to claim 5 or 6, wherein the position of at least

one of the fixation elements is controlled by means of a finger screw (17), the

rotational axis of which is perpendicular to the arbor, the finger screw being arranged

so that, when the finger screw is loosened, the fixation element is allowed to be in

the second position, whereas, when the finger screw is tightened, the fixation element

is kept in the first position, thus fixating the mounting piece in the longitudinal

direction of the arbor.

10. A hole saw assembly according to any of claims 1-4, wherein the means for

releasably fixating the mounting piece in relation to the arbor include the plug

ejector, the fixation being obtained by inserting the machine end of the arbor into a

power tool or a drill chuck of a drilling machine until the mounting piece abuts the

power tool or drill chuck and the mounting piece is wedged in between the plug

ejector at one end and the power tool or the drill chuck at the other end.



11 . A hole saw assembly according to claim 10 further comprising a pivotal

bracket (6) mounted on the mounting piece, the pivot (8) of the bracket being

perpendicular to the longitudinal axis of the arbor and the pivotal bracket being

positionable in at least two different bracket positions, so that when the bracket is in

a first bracket position substantially parallel to the arbor, the bracket constitutes an

extension of the mounting piece in the direction of the machine end of the arbor in

such a way that the mounting piece may be fixed in relation to the arbor by inserting

the machine end of the arbor into a power tool or a drill chuck of a drilling machine

until the bracket abuts the power tool or drill chuck and the mounting piece and the

bracket extending it are wedged in between the plug ejector at one end and the power

tool or the drill chuck at the other end, and that when the bracket is moved into a

second bracket position without releasing the arbor from the power tool or the drill

chuck, the mounting piece may slide along the arbor between the ejector plug and the

power tool or drill chuck.

12. A hole saw assembly according claim 5, wherein the fixation element is a

pivotal bracket mounted on the mounting piece, the pivot of the bracket being

perpendicular to the longitudinal axis of the arbor and the pivotal bracket being

positionable in at least two different bracket positions, so that when the bracket is in

a first bracket position substantially parallel to the arbor, the bracket constitutes an

extension of the mounting piece in the direction of the machine end of the arbor and

a part of the bracket protrudes into a fixation recess on the surface of the arbor in

such a way that the mounting piece is fixed in relation to the arbor in the longitudinal

direction thereof, and that when the bracket is moved into a second bracket position,

the bracket does not protrude into such a recess and the mounting piece is allowed to

slide along the arbor.

13. A hole saw assembly according to any of the preceding claims, wherein the

ejector plug is fixed to the central drill.



14. A hole saw assembly according to claim 13, wherein the ejector plug is formed

as an integral part of the central drill.

15. A hole saw assembly according to any of claims 1-12, wherein the ejector plug

is slidable along a part of the central drill.

16. A hole saw assembly according to any of the preceding claims, wherein the

central drill is formed as an integral part of the arbor, the central drill being an

extension of the arbor at the tool end thereof.

17. A hole saw assembly according to any of the preceding claims, wherein a

cross-section of at least a part of the arbor has a hexagonal shape, and the mounting

piece is rotationally locked to the arbor by means of a central hole through the

mounting piece, the shape and dimensions of which hole corresponds to the shape

and dimensions of the cross-section of the arbor.
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