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(57) An adjustable shaft for an implement which can be increased or decreased i length and can be oriented 1n a
number of ways which change the alignment of the handle end of the implement relative to the operating end of the
implement 1s disclosed. The adjustable shaft comprises a first shaft and a second shaft of lesser diameter. The first shaft
1s hollow and the second shatt 1s slidably receivable theremn. A mechanism for aligning the second shaft relative to the
first shaft 1s attached to one end of the first shaft. The aligning mechanism includes a plurality of projections which
extend away from the first shaft when the alignment mechanism 1s connected thereon. The projections are adapted to
engage the second shaft. A collar member, which 1s slidable along the second shaft, engages with the projections of the
alignment mechanism and presses them against the second shaft so that they frictionally engage the same. The length of
the shaft may be adjusted by simply altering the length of the second shaft which 1s received mnside the first shaft. The
second shaft and the alignment mechanism are configured to iterlock with each other so that rotational movement of
the second shaft with respect to the first shaft 1s substantially prevented.
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ABSTRACT OF THE DISCLOSURE 2022488

An adjustable shaft for an implement which can be
increased or decreased in length and can be oriented 1in a
number of ways which change the alignment of the handle end

of the implement relative to the operating end of the

inplement is disclosed. The adjustable shaft comprises a

first shaft and a second shaft of lesser diameter. The
first shaft is hollow and the second shaft is slidably

receivable therein. A mechanism for aligning the second
shaft relative to the first shaft is attached to one end of
the first shaft. The aligning mechanism includes a
plurality of projections which extend away from the first
shaft when the alignment mechanism 1is conﬁected thereon.
The projections are adapted to engage the second shaft. A
collar member, which is slidable along the second shaft,
engages with the projections of the alignment mechanism and
presses them against the second shaft so that they
frictionally engage the same. The length of the shéft may
be adjusted by simply altering the length of the second
shaft which is received inside the first shaft. The second
shaft and the alignment mechanism are configured to
interlock with each other so that rotational movement of
the second shaft with réspect to the first shaft is

substantially prevented.
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ADJUSTABLE SHAFT FOR AN IMPLEMENT AND
METHOD OF USING THE SAME

Background of the Invention

This invention relates generally to an adjustable

shaft for an implement and more specifically to a shaft for
an implement which can be increased or decreased in length
and can be oriented in a number of ways to change the
alignment of the handle end of the implement relative to

the operating end of the implement.

Summary of the Invention

The adjustable shaft of the present invention
comprises a hollow first shaft and a second shaft of lesser
diameter than the first shaft, which second shaft is
slidably receivable within the first shaft. An alignment
means is detachably connected to the first shaft, proximate
one end thereof, and the alignment means has a plurality of

projections which extend away from the first shaft when the
alignment means is mounted thereon. The projections afe
adapted to engage the second shaft when the second shaft is
received within tﬁe first shaft. A collar member is
slidably mounted on the second shaft and is adapted to
engage the alignment means so that it presses the
projections of the alignment means against the second shaft
when the second shaft is received in the first shaft. This’

detachably connects the first shaft and second shaft
together and substantially prevents longitudinal movement

of the second shaft with respect to the first shaft. The

1



10

15

20

25

second shaft and the alignment means are also configured to
interlock with each other so that rotational movement of
the second shaft with respect to the first shaft is
substantially prevented.

In the preferred embodiment of the invention, the
first shaft has a plurality of holes proximate the end
where the alignment means is connected. The alignment
means has a plurality of catches for engaging in these
holes, thereby connecting the alignment means to the first
shaft. The alignment means can only be removed from the
first shaft by following the steps of:

a) pushing the alignment means in a direction away
from the end of the first shaft to which the alignment
means 1is connected;

b) partially rotating the alignment means to prevent
the catches from reengaging in the holes; and

c) pulling the alignment means off the end of the
first shaft.

The external surface of the alignment means is
threaded for engagement with the threaded internal surface
of the collar member. The collar member is also
internally tapered so that when it engages the projections
of the alignment means, it presses the projections against
the second shaft. This creates a frictional fit between
the first and second shafts and substantially prevents

longitudinal movement of the second shaft relative to the

first shaft.

The second shaft is also provided with an internal
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longitudinal groove and the alignment means is provided

with an internal longitudinal ridge for interlocking with

the groove. This arrangement allows the second shaft to be
inserted into the first shaft in such a manner that
rotational movement of the second shaft relative to the
first shaft is substantially prevented.

In the preferred embodiment of the invention, the
alignment means comprises a first member which has catches
which engage with the holes in the first shaft; a second
member which connects to the first member; and a ring .
member which holds the first and second members in position
on the first shaft.

The first member is.threaded on its external

surface for engagement with the internally threaded ring
member; and the first member also has a plurality of teeth
on  one end thereof for engaging the second member. When
the first member is connected to the first shaft, thg teeth
extend away from the first shaft.

The second member has a plurality of teeth on one
end thereof for interlocking with the teeth of the first..
member. The second member also has a plurality of
projections which are disposed on the opposite end of the-
second member from the teeth. The projections are adapted

to engage the second shaft when it is inserted into the

first shaft. The second member is also provided with an -
intqrnal circumferential lip which rests on the end of the
first shaft to which the alignment means is connected when

the first member and second member are connected together
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and the catch of the first member are engaged in the

holes of the first shaft. The lip allows the force applied

to the second shaft to be transferred directly to the first
shaft as opposed to aliowing 1t to be applied to the first
member of the alignment means. The second member is also
provided with a ridge which interlocks with the groove on
the second shaft so that the seéond shaft may only be
received in the first shaft in a manner which
substantially prevents rotational movement of the second |
shaft with respect to the first shaft. The orientation of
the second shaft with respect to the first shaft may be
varied by rotating the second member with respect to the
first member so that different teeth on the first and.
second members interlock with each other. This causes the
ridge in the second member to be rotationally shifted
relative to the first member, which results in a change in
the orientation of the second shaft relative to the first
shaft when it is received in the first shaft. This
feature may be value to obtain a different alignment of the
handle end of the implement relative to the operating end,
thus allowing the implement to be used in the most
comfortable and efficient manner.

The length of the adjustable shaft may be increased
by following the steps of:

a) disengaging the collar member from the alignhent

means so that it no longer presses the projections on the
alignment means against the second shaft;

b) pulling the second shaft in a direction away from



10

15

20

25

SN < S
¢y M Sy e D

TR SN fod % t}
the end of the first shaft, to which the alignment means is
connected, to the point'that the desired length of shaft is
obtained:
c) re—~engaging the collar member with the alignment
means so that it presses the projections on the alignment

means against the second shaft and thereby secures the
second shaft in the first shaft.

The length of the adjustable shaft of an implement
using the disclosed invention may be decreased by following
the steps of:

a) disengaging the collar member from the alignment
means so- that it no longer presses the projections on the
alignment means against the second shaft;

b) pushing the second shaft in a direction towards the
end of the first shaft, to which the alignment means is
connected, to the point that the desired length of shaft is
obtained;

c) re—engaging the collar member with the alignment
means so that it presses the projections on the alignment
means against the second shaft and thereby secures the
second shaft in the first shaft.

The adjustable shaft may be assembled by following

the steps of:

a) inserting the alignment means onto the first shaft
and engaging the catches of the alignment wmeans in the
holes in the first shaft;

b) inserting the second shaft into the first shaft;

c) slidably moving the second shaft into the first
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shaft until the desired length of shaft is obtained;

d) slidably moving the collar member along the second
shaft to engage with the alignment means;

e) engaging the collar member with the alignment
member so that the collar member presses the projections

against the second shaft.

The adjustable shaft may be disassembled by

following the steps of:

a) disengaging the collar member from the alignment
means; b) withdrawing the second shaft from the first
shaft.

Brief Description of the Drawings

The preferred embodiment of the present invention
will now be described with the aid of the following
drawings in which:

Fig.l is an exploded perspective view of the
adjustable shaft of the presént invention;

Fig.2 is a bottom perspective view of the first
member of the alignment means;

Fig.3 is a top perspective view of the first member
of the alignment means;

Fig.4 is a bottom perspective view of the second
member of the alignment means;

Fig.5 is a top perspective view of the second
member of the alignment means;

Fig.6 is a bottom perspective view of the ring

member;
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Fig. 7 is a bottom view of the second shaft showing
the groove)

Fig.8 is a front view of an implement in accordance
with the present invention, showing the first and second

shafts connected together.

Detailed Description of the Preferred Embodiment

Referring to the drawings, there is shown a first

" gshaft 10 and a second shaft 11. The second shaft 11 is of

lesser diameter than the first shaft 10. The first shaft
is hollow and the second shaft is slidably receivable
therein. A means , which is described below, is provided to
detachably connect the second shaft to the first shaft.
This means may be released and the length of the handle of
the implement adjusted as required.

The first and second shafis are connected together
by an alignment means, generally denoted by the number 12
and a collar member 13. The alignment means 12 comprises a
first member 14, a second member 15 and a ring member 16
which connects the first and second members together.

The first member 14 is threaded on its external
surface and has a plurality of teeth 17 at one end thereof.
The first shaft 10 is provided with a plurality of holes 18
proximate the end 19 of the first shaft to which the first-
member 14 of the alignment means is connected. The first
member has a plurality of catches 20 for engaging in the
holes 18 of the first shaft 10. The catches 20 of the

first member 14 engage the holes 18 in such a manner that
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the teeth 17 of the first member extend away from the firét
shaft 10, as is shown in Fig.l. The first member may only
be removed from the first shaft by following the steps of:

a ) pushing the first member 14 in a direction shown by
arrow A away from the end 19 of the first shaft 10;

b) partially rotating the first member 14 in =a
direction shown by either arrow B or C in Fig.l, to prevent
reenagement of the catches 20 in fhe holes 18;

c) removing the first member 14 from the first shaft
10 by pulling it off the end 19 of the first shaft 10 in
the direction of arrow D in Fig.l.

The second member 15 is provided with a plurality
of teeth 21 on one end thereof for interlocking with the
teeth 17 of the first member 14. The'seCOnd membef also
has a plurality of projections 22 on the opposite end
thereof from the teeth 21 for engaging the second shaft 11.
A internal circumferential lip 23 is provided in the second
member 15. The lip 23 rests on the end 19 of the first
shaft when the first and second members are connected
together and the catches 20 are engaged in the holes 18 in
the first shaft 10. This lip 23 causes the force which is
applied by the second shaft 11 to be directly transferred
to the end 18 of the first shaft 10 as opposed to allowing
it to be transferred to the first member 14 of the
alignment means. This prevents premature damage to the
first member 14.

The internally threaded ring member 16 is provided

to secure the first and second members together when the
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teeth 17, 20 are interlocked. The ring number 16 threads

onto the threaded external surface of the first member 14
and extends past a portion of the second member 15. The
ring member not only secures the first member 14 to the

5 second member 15, but it also keeps the catches 20 engaged
in the holes 18 in the first shaft 10. The ring member 16
is provided with an internal circumferential rim 24 which
engages with an external edge 25 on the second member 15.
The engagement of the rim 24 and the edge 25 causes the

10 ring member 16 to be disposed in the correct position to
secure the first member 14 to the second member 15.

The second shaft 11 is provided with an internal-
longitudinal groove 26 which interlocks with an internal
longtidunal ridge 27 disposed in the second member 15. The

156 arrangment allows the sec;nd shaft 11 to be received in the
first shaft in a manner which substantially prevents
rotational movement of the second shaft 11 inside the
second member 15. The second shaft 11 and the second
member 15 may however be configured to interlock with each

20 other in any manner which would substantially prevent
rotational movement of the second shaft 11 with respect to
the first shaft 10. For example, the second shaft 11 and
second member 15 may be extruded so that they have
interlocking hexagonal shapes.

25 The present invention may be -applied to such
implgments as snow shovels and the like. The first shaft
10 may be connected to the shovel end 28 of the implement

and the second shaft 11 may be connected to the handle end
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29, as is shown in Fig. 1; or alternatively the second shaft

11l may be connected to the shovel end and the first shaft
to the handle end of the implement. If it is desirable to
alter the alignment of the handle end of the implement with
respect to the shovel end, the orientation of the second
shaft 11, and therefore the handle end 29, may be varied by
rotating the second member 15 with respect to the first
member 14 so that different sections of teeth 17,21
interlock with each other. This causes the ridge 27 in the
second member 15 to be rotationally shifted and
consequently causes a rotational shift in the orientation
of the second shaft 11 when it is received in the first
shaft 10. This type of change in alignment may be
desirable if the user wishes to change the angle at which

he holds the handle end 29 of the snow shovel for instance,

while keeping the entire front edge of the shovel end 28 in

contact with the ground. This would not be possible

unless the alignment between the handle end 29 and shovel
end 28 could be altered.

The collar member 13 is provided to secure the
second shaft 11 to the first shaft 10 via the alignment
means l2. The collar member is internally threaded to
engage with threads 30 disposed on the external surface of
the second member 15. The collar member 13 is internally -
tapered so that when it engages the projections 22 on the
second member 15, the projections 22 are pressed against
the second shaft 11. This frictional fit detachably

connects the first and second shafts 10, 11 together and

10



10

15

20

25

nc&ggggii
x _,2' )'. ’

» ' o ] , !

o F o e

substantially prevents longitudinal movement of the second
shaft 11 relative to the first shaft 10.
The adjustable shaft may be used in the following

manner.

When the user wishes to assemble the adjustable

shaft, he follows the steps of:

a) inserting the first member 14 onto the first shaft
10 and engaging the catches 20 of the first member in the
holes 18 in the first shaft 10;

b) engaging the second member 15 with the first member
14 so that the teeth 21 of the second member interlock with
the teeth 17 of the first member;

c) threading the ring member 16 onto the interlocked
first and second members 14,15 to secure them in place;

d) inserting the second shaft 11 into the first shaft;

e) slidably moving the second shaft 11 into the first

shaft 10 until the desired length of shaft is obtained:

f) slidably moving the collar member 13 along the
second shaft 1l to engage the projections 22 of the second
member 15 |

g) threading the collar member 13 onto the second
member 15 so that the projections 22 of the second member
15 are pressed against the second shaft 11.

If the user wishes to disassemble the adjustable
shaft, he follows the steps of:

a) disengaging the collar member 13 from the second

member 15 so that the projections 22 of the second member

15 are no longer pressed against the second shaft 11;

11
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b) withdrawing the second shaft 11 from the first
shaft 10.

If the user wishes to increase the length of the
adjustable shaft, he follows the steps of:

a) disengaging the collar member 13 from the second
member 15 so that the collar member 13 no longer presses
the projections 22 of the second member 15 against the
second shaft 1l1;

b) pulling the second shaft in a direction away from
the end 19 of the first shaft 10, in the direction of arrow
D as shown in Fig.l, to the point that the desired length
of shaft is obtained:

c) reengaging the collar member 13 with the second
member 15 so that the collar member presses the projections
22 of the second member 15 against the second shaft 11, and
thereby secures the second shaft 11 to the first shaft 10.

If the user wishes to decrease the length of the
adjustable shaft, he foliows the steps of:

a) disengaging the collar member 13 from the
second member 15 so that the collar memser 13 no longer
presses the projections 22 of the second member 15 against
the second shaft 11;

b) pushing the second shaft 11 in a direction towards
the end 19 of the first shaft 10, in the direction of arrow
A as shown in Fig.l, to the point that the desired length
of shaft is obtained;

c) reengaging the collar member 13 with the second

member 15 so that the collar member presses the projections

12
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22 of the second member 15 against the second shaft 11, and
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thereby secures the second shaft 11 to the first shaft 10.

Variations in the present invention will be obvious
to those skilled in the art, and these obvious variations

are contemplated to fall within the scope of this

invention.

13
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY
OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. An adjustable shaft for an implement having a hollow
first shaft; a second shaft of lesser diameter than the first
shaft, said second shaft being slidably receivable within the
first shaft; an alignment means detachably connected to the first
shaft, proximate one end thereof; the alignment means having a

plurality of projections which extend away from the fixst shaft

1
! @

when the alignment means is mounted thereon; the projections.

being adapted to engage the second shaft when the second shaft is
received within the first shaft; a collar member being slidably
mounted on the second shaft, the collar member being adapted to
engage the alignment means so that the collar member presses the
projections of the alignment means against the second shaft when
it is received in the first shaft, so that the first and second
shafts are detachably connected together and longitudinal
movement of the second shaft with respect to the first shaft 1is
thereby substantially prevented; wherein the first shaft has a
plurality of holes proximate the end of the first shaft to which
the alignment means 1is connected; and the alignment means
comprises:

- a first member which i1is threaded on its external
surface and which has a plurality of teeth on one end thereof;
said first member also having a plurality of catches for

engaging in the holes in the first shaft, so that when the first

14
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member is engaged in the holes, the teeth extend away from the
first shaft;

- a second member having a plurality of teeth on one
end thereof for interlocking with the teeth of the first member;
said second member also having a plurality of projections on the
opposite end thereof for engaging the second shaft; and

- an internally threaded ring member for securing the
first member and second member together when the teeth of the
first and second members are interlocked; the ring membexr being

adapted to thread onto the threaded external surface of the

first member.

2. An adjustable shaft for an implement as defined in
claim 1, wherein the second member has an internal,
circumferential lip which rests on the end of the first shaft, to
which the first member is connected, when the first member and
second member are connected together and the catches of the first

member are engaged in the holes in the first shaft.

3. An adjustable shaft for an implement as defined 1in

claim 1, wherein the second member is externally threaded and the

collar member is internally threaded for engagement with the

second member.

4. An adjustable shaft for an implement as defined 1in

claim 1, wherein the collar member is internally tapered so that

15
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when the collar member engages the projections on the second
member, the projections are pressed against the second shaft.

S. An adjustable shaft for an implement as defined in
claim 1, wherein the second shaft and the second member are

configured to interlock with each other so that rotational

movement of the second shaft with respect to the first shaft is

substantially prevented.

b. An adjustable shaft for an implement as defined in
claim 5, wherein the second shaft has an internal longitudinal
groove and the second_ member has an internal longitudinal ridge
for interlocking with said groove, so that when the alignment
means is connected to the first shaft, rotational movement of the

second shaft with respect to the first shaft is substantially

prevented.

7. An adjustable shaft for an implement as defined 1in
claim 6, wherein the orientation of the second shaft may Dbe
varied by rotating the second member with respect to the first
member so that different teeth on the first and second members
interlock with each other, thereby causing the ridge in the
second member to be rotationally shifted relative to the first
member, and consequently causing rotational shifting of the
second shaft, relative to the first member, when it is received

in the first shaft.

16
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8. Method of increasing the length of an adjustable shaft

for an implement having a hollow first shaft; a second shaft otf

lesser diameter than the first shaft, said second shaft being

slidably receivable within the first shaft; an alignment means
detachably connected to the first shaft, proximate one end
thereof; the alignment means having a plurality of projections

which extend away from the first shaft when the alignment means

is mounted thereon; the projections being adapted to engage the
second shaft when the second shaft 1is received'within the first
shaft; a c¢ollar member being slidably mounted on the second
shaft, the collar member being adapted to engage the alignment
means 8O that' the collar member presses the projections of the
alignment means against the second shaft when it is received 1in
the first shaft, so that the first and second shafts are
detachably connected together and longitudinal movement of the
second shaft with respect to the first shaft 1is thereby
substantially prevented; wherein the first shaft has a plurality
of holes proximate the end of the first shaft to which the
alignment means is connected; and where the alignment means
comprises a first member which ig threaded on 1its external
surface and which has a plurality of teeth on one end thereof;
said first member also having a pluraiity of catches for engaging
in the holes in the first shaft, so that when the first member is
engaged in the holes, the teeth extend away from the first shaft;
a second member having a plurality of teeth on one end thexeof

for interlocking with the teeth of the first member; said second

17
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member also having a plurality of projections on the opposite end
thereof for engaging the second shaft; and an internally threaded

ring member for securing the first member and second member

together when the teeth of the first and second members are

interlocked; the ring member being adapted to thread onto the

threaded external surface of the first member; said method
comprising the steps of:

a) disengaging the collar member from the second member so

that the <c¢ollar member no longer presses the

projections of the second member against the second

shaft;

b) pulliing the second shaft in a direction away from the
end of the first shaft, to which the alignment means 1is
connected, to the point that the desired length of
shaft is obtained;

c) re-engaging the collar member with the second member so
that the collar member presses the projections of the
second member against the second shaft and thereby

secures the second shaft in the first shaft.

9. Method of assembling the adjustable shaft of an
implement having a hollow first shaft; a second shaft of lesser
diameter than the first shaft, said second shaft being slidably
receivable within the first shaft; an alignment means detachably
connected to the first shaft, proximate one end thereof; the

alignment means having a plurality of projections which extend

18
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away from the first shaft when the alignment means is mounted
thereon; the projections being adapted to engage the second
shaft when the second shaft is received within the first shaft; a
collar member being slidably mounted on the second shaft, the

collar member being adapted to engage the alignment means so that

the collar member presses the projections of the alignment means
against the second shaft when it is received in the first shaft,
so that the first _and second shafts are detachably connected
together and longitudinal movement of the second shaft with
respect to the first shaft is thereby substantially preven_ted;
wherein the first shaft has a plurality of holes proximate the
end of the first shaft to which the alignment means is connected;
and where the alignment means comprises a first member which 1is
threaded on its external surface and which has a plurality of
teeth on one end thereof; said first member also having a
plurality of catches for engaging in the holes in the first
shaft, so that when the first member is engaged in the holes, the
teeth extend away from the first shaft; a second member having a
plurality of teeth on one end thereof for interlocking with the
teeth of the first member; said second member also having a
plurality of projections on the opposite end thereof for engaging
the second shaft; and an internally threaded ring member for
securing the first member and second member together when the
teeth of the first and second members are interlocked; the ring
member being adapted to thread onto the threaded external surface

of the first member; said method comprising the steps of:

19
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a) inserting the first member onto the first shaft and
engaging the catches of the first member in the holes in the

fixst shaft;

b) engaging the second member with the first member so
that the teeth o©of the first and second members interlock

with each other;

c) threading the ring member onto the interlocked first
and second members to secure them in place;

d) inserting the second shaft into the first shaft;

e) slidably moving the second shaft into the fixst shaft
until the desired length of shaft is obtained;

£) slidably moving the collar member along the second
shaft to engage with the projections of the second member;
g) threading the collar member onto the second member so
that the collar member presses the projections of the second
member against the second shaft, thereby securing the second

shaft to the first shaft.

20
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