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Abstract: A modular shaft comprising a first body comprising a first section extending and a second section extending there -

from, the first section comprising a first recess extending from the first end, and the second section comprising a first tongue extend -
ing from an end thereot opposite to the first section and an alignment key; and a second body being securable to the first body, the
second body comprising a third section and a fourth section extending therefrom, the third section end being provided with a second
recess for receiving the first tongue therein, and the fourth section comprising a second tongue extending from an end thereof oppos -
ite to the third section for insertion in the first recess of the first section of the first body and an alignment recess for receiving the
alignment key.
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MODULAR SHAFT

TECHNICAL FIELD

The present invention relates to the field of modular shafts for machine tools, and
particularly to modular rotary shafts which can be fitted on machine tools for the

transmission of torque or precision sliding.

BACKGROUND

In the field of portable machining using a portable boring machine, shafts of different
Icngth arc usually uscd. Thcerctore, it may bc rcquircd to have numcrous shafts of

different length 1n order to be able to perform different machining processes.

In order to overcome this drawback. modular shafts have been developed. The length of a
modular shaft may be varied by varying the number of shaft scgments connected together
to form the shaft. For example, US Patent Application No. 2014/0119822 teaches a
modular shaft which comprises a plurality of shaft segments removably secured together.
However, the connections taught in the patent application for connecting together two

shaft scgments providc a substantially low rnigidity to thc modular shaft when asscmblced.

Therefore, there 1s a need for an improved modular shatft.
SUMMARY

In accordance with a broad aspect, there 1s provided a modular shaft comprising: a first
longitudinal body extending along a first longitudinal axis and comprsing a first section
extending between a first end and a second end and a second section extending from the
first end of the first section, the first section comprising a first recess extending from the
first end, and the second section comprising a first torque transmission tongue extending
from an end thercof opposite to the first section and an alignment key protruding from a
planar face thereof; and a second longitudinal body extending along a second longitudinal
axis and bemg securable to the first longitudinal body, the second longitudinal body
comprising a third section extending between a third end and a fourth end and a fourth
section extending from the third end of the third section, the third section end being
provided with a second recess for recerving the first torque transmission tongue therein,

and the fourth section comprising a second torque transmission tongue extending from an
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end thereot opposite to the third section for insertion in the first recess of the first section of the first
longitudinal body and an alignment recess provided on a planar face thereof for receiving the

alignment key, wherein the alignment recess and the alignment key are each provided with a

substantially rectangular shape.

In one embodiment, the first and third sections each have a cylindrical shape and the second and

fourth sections each have a hemi-cylindrical shape.

In one embodiment, the alignment key comprises a protrusion extending radially away from the
planar surface of the second section and longitudinally along a portion of the second section, and

the alignment recess extends longitudinally along a portion of the fourth section.

In one embodiment, the alignment key 1s centered along a diameter of the second section and the

alignment recess 1s centered along a diameter of the fourth section.

In one embodiment, a length of the alignment recess is greater than a length of the alignment key.

In one embodiment, the alignment key and the alignment key each have a rectangular shape

provided with rounded ends.

In one embodiment, the second section is provided with two first securing holes each extending

therethrough.

In one embodiment, the two securing holes are each positioned adjacent to a respective end of the

alignment key.

In one embodiment, the fourth section is provided with two second securing holes each extending

therethrough and each emerging in the alignment recess adjacent to a respective end thereof.

In one embodiment, the fourth section is provided with a first aperture extending therethrough and

emerging in the alignment recess, the aperture being located between the two second securing holes.
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In one embodiment, the second section i1s provided with two second apertures each extending

through the second section and the alignment key.

[n one embodiment, the second end of the first longitudinal body is securable to a machining tool.
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In another embodiment, the first longitudimal body further comprises a fifth section
extending from the second end thercof and 1s further provided with a third recess for
receiving a further torque transmission tongue therein, the fifth section having a
hcmi-cylindrical shape and comprising a third torquc transmission tonguc cxtending from
an ¢nd thercof opposite to the first section and a further alignment recess provided on a

planar face thereof for receiving a further alignment key .

In on¢ embodiment, the further alignment recess extends longitudinally along a portion of

the fifth section.

In one embodiment, the further alignment recess 1s centered along a diameter of the fifth

section.

In one embodiment, the further alignment recess has a rectangular shape provided with

rounded ends.

In one embodiment, the fourth end of the second longitudinal body 1s securable to a

machining tool.

In another embodiment, the second longitudinal body further comprises a fifth section
extending from the fourth end thercot and 1s further provided with a third recess for
receiving a further torque transmission tongue theremn, the fifth section having a
hemi-cylindrical shape and comprsing a further alignment key protruding from a planar

facc thercof

In one embodiment, the further alignment key extends longitudinally along a portion of

the fifth section.

In one embodiment, the further alignment key 1s centered along a diameter of the fifth

section.

In one embodiment, the further alignment key has a rectangular shape provided with

rounded ends.
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BRIEF DESCRIPTION OF THE DRAWINGS

Further features and advantages of the present invention will become apparent from the

following detailled description, taken in combination with the appended drawings, in

which:

Figurc 1 1s a top vicw of a modular shaft comprising a ccntral scgment, a first ¢cnd

scgment, and a second end segment, 1n accordance with an embodiment;
Figurc 2 1s a sid¢ vicw of the modular shatt of Figurc 1;

Figure 3 1s a cross-sectional side view of the central segment of Figure 1;
Figure 4 1s a bottom view of the central segment of Figure 3;

Figure 5 1s a side view of the central segment of Figure 3;

Figure 6 1s a cross-sectional side view of the first end segment of Figure 1;
Figure 7 1s a top view of the first end segment of Figure 6;

Figure 8 1s a side view of the first end segment of Figure 6;

Figure 9 1s a cross-sectional side view of the second end segment of Figure 1;
Figure 10 1s a top view of the second end segment of Figure 9;

Figure 11 1s a side view of the second end segment of Figure 9;

Figure 12 1llustrates an end segment comprising a dove tail adaptor, 1n accordance with

an embodiment;

Figure 13 1illustrates an end segment comprising a blind bore 90° adaptor, in accordance

with an embodiment;

Figure 14 illustrates an end segment comprising a blind bore 60° adaptor, 1n accordance

with an embodiment;

Figure 15 1illustrates an end segment comprising a morse taper adaptor, in accordance

with an embodiment:; and
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Figure 16 1illustrates an end segment comprising a reducer shaft adaptor, in accordance

with an embodiment.

It will be noted that throughout the appended drawings, like teatures are identitied by like

reference numerals.

DETAILED DESCRIPTION

Figures 1 and 2 illustrate one embodiment of a modular shaft 10 for a portable machining
tool. Thc 1llustratcd modular shatt 10 compriscs thrcc scgments 12, 14 and 16, 1.c. a
central segment 12 and two end segments 14 and 16. The central segment 12 extends
along a longitudinal axis between a first end 18 and a second end 20. The end segment 14
1s removably secured to the first end 18 of the central segment 12 while the end
scgment 16 1s removably secured to the second end 20 of the central segment 12 to form
the modular shaft 10. The end segment 14 extends longitudinally between a first end 22
and a second end 24 which 1s removably secured to the central segment 12. The first
end 22 of the end segment 14 1s designed so as to be securable to a machining tool. The
end segment 16 also extends longitudinally between a first end 26 which 1s removably
secured to the central segment 12 and a second end 28. In the 1llustrated embodiment, the
modular shaft 10 has a circular cross-sectional shape and the diameter of the modular
shaft 10 1s substantially constant along a Icngth thcrcot. Howcevcer, 1t should be undcrstood
that the configuration of the modular shaft may vary from the one illustrated 1n Figures 1
and 2. For example, the modular shaft may comprise sections which may not be
cylindrical and the cross-sectional dimensions of the modular shaft may vary along 1ts

longitudinal axis.

While the modular shaft 10 comprises three segments 12, 14, 16, 1t should be understood
that the number segments may vary as long as the modular shaft comprises at least two
segments removably securable together, of which a given segment 1s adapted to be
secured to a machining tool. The length of the modular shaft 10 may be varied by varying
the number of the segments connected together and/or by connecting together segments

having diffcrent Icngth.

Figures 3-5 illustrate one embodiment of a central shaft segment 12 which comprises
thrce scctions, 1.¢. a ¢entral cylindrical scction 30 and two hemi-cylindrical scctions 32

and 34. The hemi-cylindrical section 32 forms a female connector adapted to be
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removably secured to a corresponding male connector while the hemi-cylindrical
section 34 forms a male connector adapted to be removably secured to a corresponding
female connector. The central section 30 extends longitudinally between a first end 35
and a sccond cnd 36 and has a substantially circular cross-scctional shape between the
two ends 35 and 36. The hemi-cylindrical section 32 extends longitudimnally between a
first end 38 and a second end 40 which projects from the end 35 of the central section 30.
Similarly, the hemi-cylindrical section 34 extends longitudinally between a first end 42

which projects from the end 36 of the central section 30 and a second end 44

The hemi-cylindrical section 32 has a hemi-cylindrical shape and comprises a
substantially planar face 46 and an outer hemi-cylindrical face 48. The planar face 46 has
a substantially rectangular shape and width of the planar face 46 corresponds to the
diameter of the hemi-cylindrical section 32. An alignment recess 50 extends transversally
from the planar face 46 toward the hemi-cylindrical face 48 along a portion of the radius
of the hemi-cylindrical section 32 and longitudmally along a portion of the length of the
hemi-cylindrical section 32. The alignment recess 50 has a substantially rectangular shape
having rounded ends and 1s centered on the central axis of the hemi-cylindrical
section 32. Two securing apertures or holes 52 and 54 extend from the hemi-cylindrical
face 48 and emerge 1n the alignment recess 50. The two securing apertures 52 and 34 are

cach positioned adjacent to a respective rounded end of the alignment recess 50.

The hemi-cylindrical section 32 1s further provided with a substantially rectangular
aperture 56 which also extends from the hemi-cylindrical face 48 and emerges mn the
alignment recess 50. The aperture 56 1s positioned between the two securing apertures 52
and 34 and extends along a portion of the alignment recess 50. A torque transmission
protrusion or tongue 38 also projects from the end 38 of the hemi-cylindrical section 32.
The torque transmission protrusion 38 extends along the width of the hemi-cylindrical
section 32 and has rounded ends. The torque transmission protrusion 38 1s positioned so
that 1ts top facc and thc planar facc 46 form a continuous surtacc. The torquc transmission
protrusion 38 1s adapted to be inserted into a mating torque transmission recess as

described below.

The end face 35 of the hemi-cvlindrical section 32 1s further provided with a torque

transmission recess 60 which 1s adapted to recerve therein a mating torque transmission
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protrusion. The torque transmission recess 60 1s positioned so that a wall of the torque

transmission recess 60 and the planar face 46 form together a continuous surface.

The hemi-cylindrical section 34 comprises a substantially planar face 62 and an outer
hemi-cylindrical face 64. The planar face 62 has a substantially rectangular shape and the
width of the planar face 62 corresponds to the diameter of the hemi-cvlindrical section 34.
An alignment protrusion 66 protrudcs from the planar face 64 1n a dircction orthogonal to
the longitudinal axis of the hemi-cylindrical section 34 and extends along a portion of the
length of the hemi-cylindrnical section 34. The alignment protrusion 66 has a substantially
rectangular shape having rounded ends and 1s centered on the central axis of the
hemi-cylindrical section 34. Two substantially rectangular apertures or holes 68 and 70
having rounded ends extend transversally from the hemi-cylindrical face 48 through the
hemi-cylindrical section 34 and the alignment protrusion 66. Two securing apertures or
holes 72 and 74 each extend from the planar face 62 of the hemi-cylindrical section 34
through at least a portion of the radius of the hemi-cylindrical section 34. In the illustrated
cmbodiment, cach one of the two securing apertures 72 and 74 extends through the
thickness of the hemi-cylindrical section 34. The two apertures 72 and 74 are each

positioned adjacent to a respective rounded end of the alignment protrusion 66.

A torque transmission protrusion or tongue 76 also extends from the end face 44 of the
hemi-cylindnical section 34. The torque transmission protrusion 76 e¢xtends along the
width of the hemi-cylindrical section 34 and has rounded ends. The torque transmission
protrusion 76 1s positioned so that one of its faces and the planar face 62 form a
continuous surface. The torque transmission protrusion 76 1s adapted to be mserted into a

mating torque transmission recess as described below.

The end face 36 of the central section 30 1s further provided with a torque transmission
recess 78 which 1s adapted to receive therein a mating torque transmission protrusion. The
torque transmission recess 78 1s positioned so that a wall of the torque transmission

recess 78 and the planar face 62 form together a continuous surface.

Figurcs 6-8 1illustratc a first cmbodiment of an ¢nd scgment 14. The cnd scction 14
comprises a cylindrical section 100a and a hemi-cylindrical section 102. The
hemi-cylindrical section 102 form a male connector adapted to be removably secured to

the female connector 32 of the central segment 12.
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The cylindrnical section 100a has a circular cross-section and extends longitudmally
between a first end 104 and a second end 106. The end 104 1s sized and shaped so as to be
sccured to a machiming tool. The hemi-cylindrical section 102 extends longitudinally
between a first end 108 which 1s sccurcd to the cnd 106 of the cylindrical scction 100a
and a second end 110, and comprises a substantially planar face 112 and an outer
hemi-cvlindrical face 114. The planar face 112 has a substantially rectangular shape and
the width of the planar face 112 corresponds to the diameter of the hemi-cylindrical
section 102. An alignment protrusion 116 protrudes from the planar face 112 1n a
direction orthogonal to the longitudinal axis of the hemi-cylindrnical section 102 and
cxtends along a portion of the length of the hemi-cylindrical section 102. The alignment
protrusion 116 has a substantially rectangular shape having rounded ends and 1s centered
on the central axis of the hemi-cylindrnical section 102. The shape and size of the
alignment protrusion 116 are chosen so that the alignment protrusion be mserted mnto the

alignment recess 50 of the central segment 12.

Two substantially rectangular apertures or holes 118 and 120 having rounded ends extend
transversally from the hemi-cylindrical face 114 through the hemi-cylindrical section 102
and the alignment protrusion 116. Two securing apertures or holes 122 and 124 ¢ach
extend from the planar face 112 of the hemi-cvlindrical section 102 through at least a
portion of the rads of the hemi-cvlindrical section 102. In the 1illustrated embodiment,
cach one of the two securing apertures 122 and 124 extends through the entire thickness
of the hemi-cylindrical section 102. The two apertures 122 and 124 are each positioned

adjacent to a respective rounded end of the alignment protrusion 116.

A torque transmission protrusion or tongue 126 also extends from the end face 110 of the
hemi-cylindrical section 102. The torque transmission protrusion 126 ¢xtends along the
width of the hemi-cvlindrical section 102 and has rounded ends. The torque transmission
protrusion 126 1s positioned so that one of its faces and the planar face 112 form a
continuous surfacc. The torquc transmission protrusion 126 1s shapcd and sized to be

inserted 1nto the torque transmission recess 60 of the central segment 12.

The end face 106 of the cvlindrical section 100a 1s further provided with a torque
transmission recess 128 which 1s adapted to receive therein the torque transmission

protrusion 58 of the central segment 12. The torque transmission recess 78 1s positioned
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so that a wall of the torque transmission recess 78 and the planar face 62 form together a

continuous surface.

It should be understood that the shape and size of the alignment protrusion 116 and 1ts
position relative to the planar face 112 as well as the shape and size of the alignment
recess 30 and 1its position relative to the planar face 46 are chosen so as to allow the
inscrtion of thc alignment protrusion 116 mto the alignment rccess 50 when the
scgment 14 1s removably secured to central segment 12. The width of the alignment
protrusion 116 1s substantially equal to the width of the alignment recess 50 so that
substantially no transverse relative movement be possible between the alignment recess
and protrusion 30 and 116 when the alignment protrusion 116 1s inserted into the
alignment recess 50. As a result, the alignment protrusion 116 may be seen as an
alignment key which allows aligning transversally the hemi-cylindrical sections 32
and 102 together so that the hemi-cylindrical faces 48 and 114 form a continuous

cylindrical surface when the segments 12 and 14 are connected together.

The length of the alignment protrusion 116 1s less than that of the alignment recess 50 to
providc a mcchamcal play which allows thc¢ mscrtion of thc torquc transmission
protrusion 126 into the torque transmission recess 60 and the insertion of the torque

transmission protrusion 58 into the torque transmission recess 128.

It should be understood that the size and shape of the torque transmission protrusion 126
and 1ts position relative to the end face 110 as well as the size and shape of the torque
transmission recess 60 and 1ts positon relative to the end face 40 are chosen so as to allow
the insertion of the torque transmission protrusion 126 into the torque transmission
recess 60 when the segment 14 1s removably secured to central segment 12. Similarly, the
siz¢ and shape of the torque transmission recess 128 and its position relative to the end
face 106 as well as the size and shape of the torque transmission protrusion 58 and its
positon relative to the end face 38 are chosen so as to allow the msertion of the torque
transmission protrusion 138 into the torque transmission recess 128 when the segment 14

1s removably secured to central segment 12

When the segments 12 and 14 are assembled together and upon rotation of the central
scgment 12 about 1ts longitudinal axis, the assembly formed of the torque transmission

protrusion 126 and the torque transmission recess 60 and the assembly formed of the
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torque transmission protrusion 38 and the torque transmission recess 128 allow the

transmission of the rotation of the central segment 12 to the end segment 14.

Figurcs 9-11 1llustrate one embodiment of an end segment 16. The end section 16
comprises a cylindrical section 150 and a hemi-cylindrical section 152, The
hemi-cylindrical section 152 form a female connector adapted to be removably secured to

thc malc conncctor 34 of the central scgment 12

The cvlindrical section 150 has a circular cross-section and extends longitudinally
between a first end 154 and a second end 156. The hemi-cylindrical section 152 extends
longitudinally between a first end 158 and a second end 160 which 1s secured to the
end 154 of the cylindrical section 150, and comprises a substantially planar face 162 and
an outer hemi-cylindrical face 164. The planar face 162 has a substantially rectangular
shape and the width of the planar face 162 corresponds to the diameter of the

hemi-cylindrical section 152,

An alignment recess 166 extends transversally from the planar face 162 toward the
hemi-cylindrical face 164 along a portion of the radius of the hemi-cylindrical section 152
and longitudinally along a portion of the length of the hemi-cylindrical section 152. The
alignment recess 166 has a substantially rectangular shape having rounded ends and 1s
centered on the central axis of the hemi-cylindnical scction 152. The alignment reecss 166
1s adapted to receive therein the alignment protrusion 66 of the central segment 12 when
the shaft segments 12 and 16 are removably secured together. Two securing apertures or
holes 168 and 170 extend from the hemi-cylindrical face 164 and emerge 1n the alignment
recess 166. The two securing apertures 168 and 170 are each positioned adjacent to a
respective rounded end of the alignment recess 166. The hemi-cylindrical section 152 1s
further provided with a substantially rectangular aperture 172 which also extends from the
hemi-cylindnical face 164 and emerges 1n the alignment recess 166. The aperture 172 1s

positioned between the two securing apertures 168 and 170.

A torque transmission protrusion or tongue 176 also extends from the end face 158 of the
hcmi-cylindrical scction 152. The torque transmission protrusion 176 cxtends along the
width of the hemi-cvlindrical section 152 and has rounded ends. The torque transmission

protrusion 176 1s positioned so that one of its faces and the planar face 162 form a
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continuous surface. The torque transmission protrusion 176 1s shaped and sized to be

inserted 1nto the torque transmission recess 78 of the central segment 12.

The end face 154 of the cylindrical section 150 1s further provided with a torque
transmission recess 178 which 1s adapted to receive therein the torque transmission
protrusion 76 of the central segment 12. The torque transmission recess 178 1s positioned
so that a wall of the torquce transmission rccess 178 and the planar face 162 form together

a continuous surface.

It should be understood that the shape and size of the alignment protrusion 66 and 1ts
position relative to the planar face 62 as well as the shape and size of the alignment
recess 166 and 1ts position relative to the planar face 162 are chosen so as to allow the
insertion of the alignment protrusion 66 into the alignment recess 166 when the
scgment 16 1s removably secured to central segment 12. The width of the alignment
protrusion 66 1s substantially equal to the width of the alignment recess 166 so that
substantially no transverse relative movement be possible between the alignment recess
and protrusion 166 and 66 when the alignment protrusion 66 1s mserted mto the alignment
rccess 166. As a result, the alignment protrusion 66 may bc scen as an alignment key
which allows aligning transversally the hemi-cylindrical sections 34 and 1352 together so
that the hemi-cylindrical faces 64 and 164 form a continuous cylindrical surface when the

scgments 12 and 16 are connected together.

The length of the alignment protrusion 66 1s less than that of the alignment recess 166 to
provide a mechamical play which allows the msertion of the torque transmission
protrusion 176 into the torque transmission recess 78 and the insertion of the torque

transmission protrusion 76 into the torque transmission recess 178.

It should be understood that the size and shape of the torque transmission protrusion 176
and 1ts position relative to the end face 158 as well as the size and shape of the torque
transmission recess 78 and 1ts positon relative to the end face 42 are chosen so as to allow
the msertion of the torque transmission protrusion 176 mto the torque transmission
rccess 78 when the scgment 16 1s removably sccured to central scgment 12, Similarly, the
siz¢ and shape of the torque transmission recess 178 and 1ts position relative to the end
face 154 as well as the size and shape of the torque transmission protrusion 76 and its

positon relative to the end face 44 are chosen so as to allow the msertion of the torque
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transmission protrusion 76 into the torque transmission recess 178 when the segment 16

1s removably secured to central segment 12.

When the segments 12 and 16 are assembled together and upon rotation of the shaft
scgment 16 about 1ts longitudinal axis, the assembly formed of the torque transmission
protrusion 176 and the torque transmission recess 78 and the assembly formed of the
torquc transmission protrusion 76 and thc torquc transmission rccess 178 allow the

transmission of the rotation of the shaft segment 16 to the central segment 12.

In one embodiment, the cylindrical sections 30, 100a, and 150 are provided with holes or
apertures regularly spaced apart along the longitudinal axis thereof for securing the

modular shaft to a boring machine.

In order to assemble the shaft 10, the end shaft segment 14 may first be secured to the
central segment 12. To do so, the torque transmission protrusion 126 of the segment 14 1s
inserted mto the torque transmission recess 60 of the central segment 12, and the
alignment protrusion 116 of the segment 14 1s mserted into the alignment recess 50 of the
scgment 12. When the end face 42 of cylindnical section 30 of the segment 12 abuts
against the end face 106 of the cylindrical section 100a of the segment 14, the torque
transmission protrusion 38 1s away from the torque transmission recess 128 thanks to a
backlash. Th¢ scgment 14 1s then shid relative to the scgment 12 so that the alignment
protrusion 116 slhides longitudinally into the alignment recess 50 and the torque
transmission protrusion 38 penetrates 1nto the torque transmission recess 128. The shding
movement 15 stopped when the securing holes 52 and 54 face the securing holes 124
and 122, respectively. A screw or bolt 1s then screwed 1nto the aperture formed of the
securing holes 52 and 122 and a further screw or bolt 1s screwed into the aperture formed
of the securing holes 54 and 124. The end segment 14 1s then removably secured to the

central segment 12.

Then the end segment 16 1s secured to the central segment 12. The torque transmission
protrusion 176 of the segment 16 1s mserted mto the torque transmission recess 78 of the
central scgment 12, and the alignmcent protrusion 66 of the scgment 12 15 mnscricd mto the
alignment recess 166 of the segment 16. When the end face 154 of cylindrical section 150
of the segment 16 abuts against the end face 36 of the cylindrical section 30 of the

segment 12, the torque transmission protrusion 76 1s away from the torque transmission
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recess 178 thanks to a backlash or mechanical tloat. The segment 16 1s then shd relative
to the segment 12 so that alignment protrusion 66 slides longitudinally mto the alignment
recess 166 and the torque transmission protrusion 76 penetrates 1nto the torque
transmission rccess 178. The shiding movement 1s stoppcd when the sccuring holcs 72
and 74 face the securing holes 170 and 168, respectively. A screw or bolt 1s then screwed
into the aperture formed by the securing holes 74 and 170 and a further screw or bolt is
screwed 1nto the aperture formed of the securing holes 72 and 168. The end segment 16 1s

then removably secured to the central segment 12.

In order to disassemble the modular shaft 10 such as in order to disconnect the shaft
segments 12 and 14, the screws or bolts are first removed and then a dnll drift may be
used. The drill drift 1s inserted through the aperture 48 and the aperture 118 or 120 until 1t
abuts against the segment 14 and the dnll shift 1s pushed to disconnect the segment 14

from the segment 12.

Figures 12-16 cach 1llustrate a respective end segment 14 which comprises a cylindrical
section 100b-100f, respectively, and a hemi-cylindrical section 102 forming a male
conncctor. Each cylindrical scction 100b-1001 1s adaptcd to be sccurcd to a rcspective
tool. The cylindrical section 100b illustrated mm Figure 12 corresponds to a dove tall
adaptor. The cylindrical section 100c¢ illustrated in Figure 13 corresponds to a blind
bore 90° adaptor. The cylindrical section 100d 1illustrated 1n Figure 14 corresponds to a
blind bore 60° adaptor. The cvlindrical section 100¢ 1llustrated in Figure 15 corresponds
to a morse taper adaptor. The cylindrical section 100f illustrated in Figure 16 corresponds
to a reducer shaft adaptor. It should be understood that the adaptors illustrated
Figures 12-16 are exemplary onlv and the end segment 14 may be provided with any

adequate type of adaptor.

In one embodiment, the above-described modular shaft allows an operator performing

different machining tasks while only replacing the end shaft segment 14.

The length of the modular shatt may be varied by securing together an adequate number

of scgments cach having an adcquatc Icngth.

In one embodiment, the above-described modular shaft allows reducing the quantity of
raw matcnal rcquircd to makc a shaft, thc machining timc, and/or the cost rclated to the

shipment of a shaft. For example, a piece of raw material having a length of 18" 1s usually
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required to make a first shatt of about 4°, a second shaft of about 6°, and a third shaft of
about 8. In comparison, a piece of raw material of about 10° 1s required to make a
modular shaft comprising a first shaft segment of about 4°, a second shaft segment of
about 4°, and a third shaft scgmcent of about 2°. The shaft scgments may bc combincd to
provide a shaft having a varving length. For example, by combining a shaft scgment
having a 4° length with a shaft segment of 2°, a shaft of about 6 can be obtained. A shaft
of about 8” length can be obtained by combining two shaft segments of 8.

While 1n the 1llustrated embodiment the modular shaft 10 has a cvlindncal shape, the
person skilled m the art will understand that the modular shaft may be provided with a
shape other than a cylindrical shape. For example, at least a section of the modular shaft

may have an oval cross-sectional shape, a rectangular cross-sectional shape, etc.

The embodiments of the invention described above are intended to be exemplary only.
The scope of the mnvention 1s theretore intended to be limited solely by the scope of the

appended claims.
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I/WE CLAIM:

1. A modular shaft comprising:

a first longitudinal body extending along a first longitudinal axis and comprising a
first section extending between a first end and a second end and a second section
extending from the first end of the first section, the first section comprising a first recess
extending from the first end, and the second section comprising a first torque transmission
tongue extending from an end thereof opposite to the first section and an alignment key

protruding from a planar face thereof; and

a second longitudinal body extending along a second longitudinal axis and being
securable to the first longitudinal body, the second longitudinal body comprising a third
section extending between a third end and a fourth end and a fourth section extending
from the third end of the third section, the third section end being provided with a second
recess for receiving the first torque transmission tongue therein, and the fourth section
comprising a second torque transmission tongue extending from an end thereof opposite
to the third section for insertion in the first recess of the first section of the first
longitudinal body and an alignment recess provided on a planar face thereof for receiving
the alignment key, wherein the alignment recess and the alignment key are each provided

with a substantially rectangular shape.

2. The modular shaft of claim 1, wherein the first and third sections each have a

cylindrical shape and the second and fourth sections each have a hemi-cylindrical shape.

3. The modular shaft of claim 2, wherein the alignment key comprises a protrusion
extending radially away from the planar surface of the second section and longitudinally
along a portion of the second section, and the alignment recess extends longitudinally

along a portion of the fourth section.

4, The modular shaft of claim 3, wherein the alignment key is centered along a
diameter of the second section and the alignment recess is centered along a diameter of

the fourth section.
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5. The modular shaft of claim 3 or 4, wherein a length of the alignment recess is

greater than a length of the alignment key.

6. The modular shaft of any one of claims 1 to 5, wherein the alighment key and the

alignment recess are each provided with rounded ends.

7. The modular shaft of any one of claims 3 to 6, wherein the second section is

provided with two first securing holes each extending therethrough.

8. The modular shaft of claim 7, wherein the two first securing holes are each

positioned adjacent to a respective end of the alignment key.

9. The modular shaft of claim 8, wherein the fourth section is provided with two
second securing holes each extending therethrough and each emerging in the alignment

recess adjacent to a respective end thereof,

10.  The modular shaft of claim 9, wherein the fourth section is provided with a first
aperture extending therethrough and emerging in the alignment recess, the aperture being

located between the two second securing holes.

11.  The modular shaft of claim 10, wherein the second section is provided with two

second apertures each extending through the second section and the alignment key.

12.  The modular shaft of any one of claims 1 to 11, wherein the second end of the first

longitudinal body is securable to a machining tool.

13.  The modular shaft of any one of claims 2 to 11, wherein the first longitudinal
body further comprises a fifth section extending from the second end thereof and is
further provided with a third recess for receiving a further torque transmission tongue
therein, the fifth section having a hemi-cylindrical shape and comprising a third torque
transmission tongue extending from an end thereof opposite to the first section and a
further alignment recess provided on a planar face thereof for receiving a further

alignment key.

14.  The modular shaft of claim 13, wherein the further alignment recess extends

longitudinally along a portion of the fifth section.
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15.  The modular shaft of claim 14, wherein the further alignment recess is centered

along a diameter of the fifth section.

16.  The modular shaft of claim 14 or 15, wherein the further alignment recess has a

rectangular shape provided with rounded ends.

17.  The modular shaft of any one of claims 1 to 11, wherein the fourth end of the

second longitudinal body is securable to a machining tool.

18.  The modular shaft of any one of claims 2 to 11, wherein the second longitudinal
body further comprises a fifth section extending from the fourth end thereof and is further
provided with a third recess for receiving a further torque transmission tongue therein, the
fifth section having a hemi-cylindrical shape and comprising a further alignment key

protruding from a planar face thereof

19.  The modular shaft of claim 18, wherein the further alignment key extends

longitudinally along a portion of the fifth section.

20.  The modular shaft of claim 19, wherein the further alignment key is centered

along a diameter of the fifth section.

21.  The modular shaft of claim 19 or 20, wherein the further alignment key has a

rectangular shape provided with rounded ends.
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