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(7) ABSTRACT

A tape measure is constructed to enhance a rotational
movement of the tape reel with respect to the supporting axle
which has two ends supported at the sidewalls of a casing
respectively. The tape reel is rotatably supported by the
supporting axle and the elongated measuring blade has an
outer end being blocked at the opening of the casing,
wherein a friction reduction device is provided between the
supporting axle and the tape reel for substantially reducing
a friction therebetween.
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REEL ROTATION MOUNT ARRANGEMENT
EQUIPPED WITH FRICTION REDUCTION
MEANS FOR TAPE MEASURE

CROSS REFERENCE OF RELATED
APPLICATION

[0001] This is a divisional application of a non-provisional
application having an application Ser. No. 10/754,400, filed
Jan. 9, 2004.

BACKGROUND OF THE PRESENT
INVENTION

[0002] 1. Field of Invention

[0003] The present invention relates to a tape measure,
and more particularly to a reel rotation mount arrangement
equipped with friction reduction means for tape measure,
which is capable of not only substantially supporting a tape
reel via a supporting axle but also enhancing the rotational
movement of the tape reel by means of the friction reduction
device.

[0004] 2. Description of Related Arts

[0005] Retractable tape measures have been commercially
used for many years. As shown FIG. 1, a conventional tape
measure comprises a housing Al having an entrance and two
opposed sidewalls All, a reel A2 rotatably mounted in the
housing Al, an elongated measuring blade A3 having one
end attached to the reel and another stopper end extending
out of the housing Al through the entrance, and a retracting
means A4 for winding up the measuring blade A3 in a coil
rolled manner in the housing Al while the stopper end of the
measuring blade A3 being blocked at the entrance of hous-
ing Al. One of the most distinctive features of the tape
measure is that the measuring blade A3 can be pulled out
from the housing Al for measuring purpose and automati-
cally retracted back into the housing Al via the retracting
means A4.

[0006] In order to rotatably support the reel A2 in the
housing Al, the tape measure further comprises a supporting
unit comprising two hollow supporting shafts AS integrally
and inwardly extended from the two sidewalls All of the
housing Al respectively to rotatably support the reel A2.
Accordingly, since the housing Al is usually made of plastic
to reduce the cost of the tape measure, the plastic made
supporting shafts A5 cannot rigidly support the reel A2.
Especially when the pulling force and the retracting force
from the measuring blade A3 are exerted on the supporting
shafts AS, the supporting shafts AS will be broken easily.
Moreover, since both the supporting shafts AS and the reel
A2 are made of plastic, the frictional force between the
supporting shaft AS and the reel A2 will generate heat and
wear away the supporting shafts A5, so as to deteriorate the
smooth operation of the measuring blade A3.

[0007] For reducing the frictional force of the tape mea-
sure, a bearing A6 is mounted between the supporting shafts
AS and the reel A2 since the bearing A6 is commonly used
as a friction reduction device between the two rotational
surfaces to reduce the friction force therebetween. However,
there are several drawbacks for the tape measure when the
bearing unit A6 is employed therewith.

[0008] Since the contacting area between the supporting
shafts A5 and the reel A2 is constructed as an outer circum-

Nov. 17, 2005

ference surface of each supporting shaft A5, the bearing A6
must be radially extended to cover the contacting area in
order to enhance the rotational movement of the reel A2. In
other words, a bigger interior of the housing Al is required
to fit the bearing A6 therein, so that the size of the housing
Al must be substantially increased, so as to reduce the
portability of the tape measure.

[0009] In addition, even though the bearing A6 can
enhance the smooth in and out sliding movement of the
measuring blade A3 with respect to the reel A2, the structure
of the bearing A6 will cause a vibration force on the
measuring blade A3. It is because two sides of the reel A2
are rotatably supported by the supporting shafts A5 respec-
tively, when the measuring blade A3 is pulled out from or
retracted back to the housing Al, an uneven pulling or
retracting force is created at two sides of the reel A2. As a
result, the sliding operation of the measuring blade A3 is
deteriorated by the vibration force.

[0010] Moreover, the bearing A6 will not only increase the
cost of the tape measure but also complicate the structure of
the tape measure so as to increase the manufacturing cost
thereof. Therefore, the conventional tap measure cannot
provide a rigid structure to support the reel and a smooth
sliding operation of the measuring blade A3 while being cost
effective.

[0011] Another drawback of the conventional tape mea-
sure is that the retracting means A4 is easily broken by the
in and out movement of the measuring blade A3. When a
portion of the measuring blade A3 is pulled out from the
housing Al through the entrance thereof, a retracting force
is restored in the retracting means A4 for automatically
retracting the measuring blade A3 back into the housing Al
when the pulling force on the measuring blade A3 is
released. However, when the measuring blade A3 is pulled
outwardly, the weight of the measuring blade A3 will be
dropped downwardly and force the measuring blade A3 in
contact with the housing Al at the entrance. Therefore, the
retracting means A4 must provide enough retracting force to
not only pull back the measuring blade A3 into the housing
Al but also compensate the friction force between the
measuring blade A3 and the housing Al. In other words, due
to the friction force, the retracting means A4 will be easily
worn out after a period of continuous use.

SUMMARY OF THE PRESENT INVENTION

[0012] A main object of the present invention is to provide
a reel rotation mount arrangement equipped with friction
reduction means for tape measure, which is capable of not
only substantially supporting a tape reel via a supporting
axle but also enhancing and smoothing the rotational move-
ment of the tape reel by means of the friction reduction
device.

[0013] Another object of the present invention is to pro-
vide a reel rotation mount arrangement equipped with fric-
tion reduction means for tape measure, which can substan-
tially smoothen the rotational movement of the tape reel and
prevent, especially during the retraction of the measuring
blade. Therefore, the retraction power of coil spring can be
reduced correspondingly and thus the width of the coil
spring can be reduced, for example from 30 mm to 22 mm
for a 35 feet tape measure, so that the weight, the size and
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the manufacturing cost of the tape measure can be largely
reduced in comparison with the conventional tape measure.

[0014] Another object of the present invention is to pro-
vide a reel rotation mount arrangement equipped with fric-
tion reduction means for tape measure, wherein two ends of
the supporting axle are securely mounted to the housing to
rigidly support the tape reel in a rotatably movable manner.

[0015] Another object of the present invention is to pro-
vide a reel rotation mount arrangement equipped with fric-
tion reduction means for tape measure, wherein the friction
reduction device is mounted between the housing and the
reel for enhancing the smooth rotational movement of the
tape reel so as to minimize the vibration force of the
measuring tape during operation.

[0016] Another object of the present invention is to pro-
vide a reel rotation mount arrangement equipped with fric-
tion reduction means for tape measure, wherein the tape
measure does not require altering the original structural
design in order to incorporate with the friction reduction
device. In other words, the housing can be constructed to
have a compact size to enhance the portability of the tape
measure. In addition, the conventional tape measure is
capable of employing the friction reduction device to
enhance the rotational movement of the tape reel.

[0017] Another object of the present invention is to pro-
vide a reel rotation mount arrangement equipped with fric-
tion reduction means for tape measure, wherein no expen-
sive or complicated structure is required to employ in the
present invention in order to achieve the above mentioned
objects. Therefore, the present invention successfully pro-
vides an economic and efficient solution not only for pro-
viding a rigid configuration for supporting the tape reel but
also for enhancing the rotational movement of the tape reel.

[0018] Accordingly, in order to accomplish the above
objects, the present invention provides a tape measure,
comprising:

[0019] a housing assembly comprising a casing hav-
ing two opposed sidewalls, a receiving cavity form-
ing therebetween and an opening communicating
with the receiving cavity, and a reel rotation mount
arrangement comprising a supporting axle having
two ends supported at the sidewalls of the casing
respectively;

[0020] a tape reel which is disposed in the receiving
cavity of the casing and is rotatably supported by the
supporting axle;

[0021] an elongated measuring blade, which is dis-
posed in the receiving cavity, having an inner end
attached to the tape reel and an outer end being
blocked at the opening of the casing and arranged to
extend out of the casing through the opening;

[0022] a retracting means for winding up the mea-
suring blade in a coil rolled manner about the tape
reel; and

[0023] a friction reduction device provided between
the supporting axle and the tape reel for substantially
reducing a friction therebetween so as to enhance a
rotational movement of the tape reel with respect to
the supporting axle.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0024]

measure.

FIG. 1 is a sectional view of a conventional tape

[0025] FIG. 2 is an exploded perspective view of a tape
measure incorporated with a reel rotation mount arrange-
ment equipped with friction reduction means according to a
preferred embodiment of the present invention.

[0026] FIG. 3 is a sectional view of the tape measure
incorporated with a reel rotation mount arrangement
equipped with friction reduction means according to the
above preferred embodiment of the present invention.

[0027] FIGS. 4A and 4B illustrate a first alternative mode
of the friction reduction device of the tape measure accord-
ing to the above preferred embodiment of the present
invention.

[0028] FIGS. 5A and 5B illustrate a second alternative
mode of the friction reduction device of the tape measure
according to the above preferred embodiment of the present
invention.

[0029] FIGS. 6A and 6B illustrate a third alternative
mode of the friction reduction device of the tape measure
according to the above preferred embodiment of the present
invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0030] Referring to FIGS. 2 and 3 of the drawings, a tape
measure according to a preferred embodiment of the present
invention is illustrated, wherein the tape measure comprises
a housing assembly 1 comprising a casing 10 having two
opposed sidewalls 11, a receiving cavity 12 forming ther-
ebetween, and an opening 13 communicating with the
receiving cavity 12, and a reel rotation mount arrangement
20 comprising a supporting axle 21 having two ends sup-
ported at the sidewalls 11 of the casing 10 respectively.

[0031] The tape measure further comprises a tape reel 30
which is disposed in the receiving cavity 12 of the casing 10
and is rotatably supported by the supporting axle 21, an
elongated measuring blade 40, which is disposed in the
receiving cavity 12, having an inner end attached to the tape
reel 30 and an outer end being blocked at the opening 13 of
the casing 10 and arranged to extend out of the casing 10
through the opening 13, and a retracting means 50 such as
a coil spring for winding up the measuring blade 40 in a
coil-rolled manner about the tape reel 30.

[0032] The tape measure further comprises a friction
reduction device 60 provided between the supporting axle
21 and the tape reel 30 for substantially reducing a friction
therebetween so as to enhance and smoothen a rotational
movement of the tape reel 30 with respect to the supporting
axle 21.

[0033] According to the preferred embodiment, the casing
10 is constructed by two outer case members 101 securely
mounted together wherein the sidewalls 11 of the casing 10
are formed at the case members 101 respectively.

[0034] The reel rotation mount arrangement 20 further
comprises a locking element 22 and has a first through slot
201 formed on one of the sidewalls 11 of the casing 10 and
a second through slot 202 formed on another sidewall 11 of
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the casing 10 wherein the supporting axle 21 is slidably
passed through the first and second through slots 201, 202
and securely locked up by the locking element 22 between
the sidewalls 11 of the casing 10.

[0035] As shown in FIG. 2, the supporting axle 21, which
is preferably made of metal, has an enlarged axle head 211,
having a non-circular shaped, fittedly engaged with the first
through slot 201 having the corresponding non-circular
shaped, and an elongated axle body 212 extended from the
axle head 211 to slidably pass through the second through
slot 202 and locked up by the locking element 22 at an outer
side of the respective sidewall 11, so as to securely lock up
the two ends of the supporting axle 21 on the sidewalls 11
of the casing 10 respectively.

[0036] The axle body 212 comprises two axle arms 2121,
2122 spacedly extended from the axle head 211 towards the
second through slot 202 to form a locking slot 213 longi-
tudinally between the two axle arms 2121, 2122, wherein the
locking element 22 is arranged to insert into the locking slot
213 so as to lock up the supporting axle 21 between the
sidewalls 11 of the casing 10.

[0037] 1t is worth to mention that since the axle head 211
of the supporting axle 21 is constructed to form a non-
circular shape, when the axle head 211 is engaged with the
first through slot 201 of the respective sidewall 11, the axle
head 211 is locked up at the sidewall 11 so as to block up a
rotational movement of the supporting axle 21 with respect
to the sidewall 11 of the casing 10.

[0038] In addition, the first though slot 201 is constructed
by forming a circular hole at an inner side of the respective
sidewall 11 for the axle body 212 slidably passing through
and a non-circular hole at an outer side of the respective
sidewall 11 for the axle head engaging therewith.

[0039] Moreover, the locking element 22, according to the
preferred embodiment, is a screw rotatably inserted into the
locking slot 213 of the axle body 212 to slightly force the
axle arms 2121, 2122 bending outwardly, so as to bias
against the respective sidewall 11 around the second through
slot 202. In other words, two ends of the supporting axle 21
are securely locked up at the sidewalls 11 of the casing 10
respectively. In addition, once the ends of the supporting
axle 21 are securely attached at the sidewalls 11 of the casing
10 respectively, the case members 101 are locked up
together to form the casing 10, so that the configuration of
the housing assembly 1 not only provides rigid support for
the supporting axle 21 to support the tape reel 30 thereon but
also reinforces the attachment of the casing 10 to form the
receiving cavity 12.

[0040] The tape reel 30, having a U-shaped cross sec-
tional, has a central hub 31 embodied as an axle supporting
slot formed on the tape reel 30 at a position aligning with the
first and second through slots 201, 202 for the axle body 212
of the supporting axle 21 slidably passing through so as to
coaxially and rotatably support the tape reel 30 on the
supporting axle 21 within the receiving cavity 12.

[0041] The measuring blade 40 is normally winded up by
the retracting means 50 and received in the receiving cavity
12 of the casing 10 in a coiled manner about an outer
circumferential surface of the tape reel 30 while the outer
end of the measuring blade 40 is stopped and positioned at
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the opening 13 of the casing 10 and adapted to be pulled out
at the outer end from the casing 10 through the opening 13.

[0042] The retracting means 50, according to the preferred
embodiment, is a coil spring formed of a ribbon of metal
disposed in the receiving cavity 12 of the casing 10 to rotate
the tape reel 30 about the supporting axle 21 wherein the
retracting means 50 is adapted for providing a retracting
force on the tape reel 30 to wind up the measuring blade 40
when a portion of the measuring blade 40 is pulled out of
casing 10.

[0043] The friction reduction device 60 comprises a bear-
ing unit 61, which is made of metal, coaxially mounted on
the tape reel 30 at a positioned between the central hub 31
and the supporting axle 21 for reducing a friction therebe-
tween. Accordingly, the central hub 31 has a L-shaped
mounting edge to define a mounting groove 311 coaxially
indented on the tape reel 30 such that the bearing unit 61 is
securely engaged with the mounting groove 311 to rotatably
contact with the supporting axle 21.

[0044] Tt is worth to mention that when the tape reel 30 is
rotated about the supporting axle 21, the contacting area is
defined between the central hub 31 and the supporting axle
21. Therefore, the bearing unit 61 is capable of not only
enhancing the rotational movement of the tape reel 30 about
the supporting axle 21 by reducing the friction therebetween
but also reinforcing the central hub 31 of the tape reel 30 so
as to prevent the tape reel 30 from being broken by the
rotational force.

[0045] In addition, due to the contacting area of the central
hub 31 with respect to the supporting axle 21, no vibration
force is created when the measuring blade 40 is pulled in and
out of the casing 10. Moreover, the bearing unit 61 of the
friction reduction device 60 is coaxially mounted on the
central hub 31 of the tape reel 30, no additional installation
space is required in order to employ in the housing assembly
1. Therefore, the casing 10 can be configured to have a
compact size for enhancing the portability of the tape
measure of the present invention. It is worth to mention that
the conventional tape measure is capable of incorporating
with the reel rotation mount arrangement 20 with the friction
reduction device 60 of the present invention without altering
the original structural design so as to minimize the manu-
facturing cost of the tape measure.

[0046] As shown in FIG. 2, the friction reduction device
60 further comprises a blade bearing 62 provided on the
casing 10 at the opening 13 thereof for reducing a friction
between the casing 10 and the measuring blade 40 during an
in and out movement of the measuring blade 40 with respect
to the casing 10.

[0047] The blade bearing 62 is upwardly extended from
the casing 10 within the receiving cavity 12 wherein the
blade bearing 62 functions as a pivot point to support the
measuring blade 40 at a bottom side thereof so as to reduce
a contact area between the casing 10 and the measuring
blade 40. Accordingly, the blade bearing 62 can be a ball
bearing, a metal pin having a round surface for minimizing
the contact area between the blade bearing 62 and the bottom
side of the measuring blade 40, so as to enhance the in and
out movement of the measuring blade 40 with respect to the
casing 10. In other words, the retracting means 50 does not
have to provide an additional retracting force to overcome
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the friction of the measuring blade 40 in order to retract the
measuring blade 40 back into the receiving cavity 12 of the
casing 10 so as to prolong the service span of the retracting
means 50.

[0048] FIGS. 4 and 5 of the drawings illustrate alternative
modes of the friction reduction device 60 which is provided
between the casing 10 and the tape reel 30 for reducing a
friction therebetween so as to enhance the rotational move-
ment of the tap reel 30 within the receiving cavity 12.

[0049] As shown in FIGS. 4A and 4B, the central hub
31A is embodied as an axle supporting slot formed on the
tape reel 30A aligning with the first through slot 201 A on the
respective sidewall 11 A for the supporting axle 21A slidably
passing through. The friction reduction device 60A has a
plurality of bearing protrusions 61A spacedly and radially
protruded on a circumferential edge of the axle supporting
slot of the central hub 31A for radially contacting with the
supporting axle 21A and for minimizing a contacting area
between the tape reel 30A and the supporting axle 21A so as
to enhance the rotational movement of the tape reel 30A with
respect to the supporting axle 21A.

[0050] As shown in FIGS. 5A and 5B, the central hub
31B, having a tubular shaped, integrally and inwardly
extended from the tape reel 30B at a position aligning with
the first through slot 201B on the respective sidewall 11B for
the supporting axle 21B slidably passing through wherein
the friction reduction device 60B has a plurality of bearing
protrusions 61B spacedly and radially protruded on an inner
circumferential side of the central hub 31B for radially
contacting with the supporting axle 21B so as to minimize
a contacting area between the tape reel 30B and the sup-
porting axle 21B for enhancing the rotational movement of
the tape reel 30B with respect to the supporting axle 21B.

[0051] As shown in FIGS. 6A and 6B, the central hub
31C is embodied as an axle supporting slot formed on the
tape reel 30C aligning with the first through slot 201C on the
respective sidewall 11C for the supporting axle 21C slidably
passing through. The friction reduction device 60C com-
prises a plurality of bearing protrusions 61C spacedly and
radially protruded on an inner side of the respective sidewall
11A of the casing 10A around the first through slot 201A to
contact with the tape reel 30C so as to minimize a contacting
area between the tape reel 30C and the sidewall 11C of the
casing 10C for enhancing the rotational movement of the
tape reel 30C with respect to the housing assembly 1C.

[0052] In view of above, the reel rotation mount arrange-
ment equipped with friction reduction means for tape mea-
sure according to the present invention substantially
achieves the following distinctive features:

[0053] (1)Itiscapable of not only substantially supporting
a tape reel via a supporting axle but also enhancing and
smoothing the rotational movement of the tape reel by
means of the friction reduction device.

[0054] (2) The reel rotation mount arrangement which is
equipped with friction reduction means for tape measure can
substantially smoothen the rotational movement of the tape
reel and prevent, especially during the retraction of the
measuring blade. Therefore, the retraction power of coil
spring can be reduced correspondingly and thus the width of
the coil spring can be reduced, for example from 30 mm to
22 mm for a 35 feet tape measure, so that the weight, the size
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and the manufacturing cost of the tape measure can be
largely reduced in comparison with the conventional tape
measure.

[0055] (3) Two ends of the supporting axle are securely
mounted to the housing to rigidly support the tape reel in a
rotatably movable manner.

[0056] (4) The friction reduction device is mounted
between the housing and the reel for enhancing the smooth
rotational movement of the tape reel so as to minimize the
vibration force of the measuring tape during operation.

[0057] (5) The tape measure does not require to alter the
original structural design in order to incorporate with the
friction reduction device. In other words, the housing can be
constructed to have a compact size to enhance the portability
of the tape measure. In addition, the conventional tape
measure is capable of employing the friction reduction
device to enhance the rotational movement of the tape reel.

[0058] (6) No expensive or complicated structure is
required to employ in the present invention in order to
achieve the above mentioned objects. Therefore, the present
invention successfully provides an economic and efficient
solution not only for providing a rigid configuration for
supporting the tape reel but also for enhancing and smooth-
ening the rotational movement of the tape reel.

[0059] One skilled in the art will understand that the
embodiment of the present invention as shown in the draw-
ings and described above is exemplary only and not intended
to be limiting.

[0060] 1t will thus be seen that the objects of the present
invention have been fully and effectively accomplished. It
embodiments have been shown and described for the pur-
poses of illustrating the functional and structural principles
of the present invention and is subject to change without
departure form such principles. Therefore, this invention
includes all modifications encompassed within the spirit and
scope of the following claims.

What is claimed is:
1. A tape measure, comprising:

a housing assembly including:

a casing having two opposed sidewalls, a receiving cavity
forming therebetween and an opening communicating
with said receiving cavity, and

a reel rotation mount arrangement comprising a support-
ing axle extended between said sidewalls within said
receiving cavity;

a tape reel which is disposed in said receiving cavity of
said casing and is rotatably supported by said support-
ing axle;

an elongated measuring blade, which is disposed in said
receiving cavity, having an inner end attached to said
tape reel and an outer end being blocked at said opening
of said casing and arranged to extend out of said
housing through said opening;

a retracting means for winding up said measuring blade in
a coil rolled manner about said tape reel; and

a friction reduction device comprising a blade bearing
provided on said casing at said opening thereof for
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reducing a friction between said casing and said mea-
suring blade during an in and out sliding movement of
said measuring blade with respect to said casing.

2. The tape measure, as recited in claim 1, wherein said
friction reduction device further comprises a bearing unit
coaxially mounted at said tape reel to rotatably contact with
said supporting axle for minimizing a friction between said
tape reel and said supporting axle.

3. The tape measure, as recited in claim 2, wherein said
tape reel has an axle supporting slot for said supporting axle
slidably passing therethrough to rotatably support said tape
reel within said casing and a mounting groove formed on
said tape reel at a position coaxially aligning with axle
supporting slot, wherein said bearing unit is received in said
mounting groove to contact with said supporting axle.

4. The tape measure, as recited in claim 1, wherein said
reel rotation mount arrangement further has a first through
slot having a non-circular shape formed at one of said
sidewalls of said casing and a second through slot formed on
another said sidewall to concentrically align with said first
through slot, wherein said supporting axle has an enlarged
axle head shaped in a non-circular shape fittedly engaged
with said first through slot to lock up said supporting axle in
said casing in a non-rotatable manner.

5. The tape measure, as recited in claim 3, wherein said
reel rotation mount arrangement further has a first through
slot having a non-circular shape formed at one of said
sidewalls of said casing and a second through slot formed on
another said sidewall to concentrically align with said first
through slot, wherein said supporting axle has an enlarged
axle head shaped in a non-circular shape fittedly engaged
with said first through slot to lock up said supporting axle in
said casing in a non-rotatable manner.

6. The tape measure, as recited in claim 4, wherein said
supporting axle further has a longitudinal slot extending
therealong, wherein said reel rotation mount arrangement
further comprises a locking element inserted into said lock-
ing slot through said second through slot to lock up said
supporting axle between said two sidewalls of said casing.

7. The tape measure, as recited in claim 5, wherein said
supporting axle further has a longitudinal slot extending
therealong, wherein said reel rotation mount arrangement
further comprises a locking element inserted into said lock-
ing slot through said second through slot to lock up said
supporting axle between said two sidewalls of said casing.

8. The tape measure, as recited in claim 1, wherein said
friction reduction device further comprises a plurality of
bearing protrusions spacedly protruded on inner circumfer-
ential side of said tape reel to contact with said supporting
axle for reducing a friction between said tape reel and said
supporting axle.

9. The tape measure, as recited in claim 8, wherein said
tape reel has an axle supporting slot for said supporting axle
slidably passing therethrough to rotatably support said tape
reel within said casing, wherein said bearing protrusions are
spacedly protruded from a circumferential wall of said axle
supporting slot to contact with said supporting axle.

10. The tape measure, as recited in claim 8, wherein each
of said bearing protrusions has a round surface to contact
with said supporting axle so as to minimize a contacting
surface therebetween.
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11. The tape measure, as recited in claim 9, wherein each
of said bearing protrusions has a round surface to contact
with said supporting axle so as to minimize a contacting
surface therebetween.

12. The tape measure, as recited in claim 8, wherein said
reel rotation mount arrangement further has a first through
slot having a non-circular shape formed at one of said
sidewalls of said casing and a second through slot formed on
another said sidewall to concentrically align with said first
through slot, wherein said supporting axle has an enlarged
axle head shaped in a non-circular shape fittedly engaged
with said first through slot to lock up said supporting axle in
said casing in a non-rotatable manner.

13. The tape measure, as recited in claim 11, wherein said
reel rotation mount arrangement further has a first through
slot having a non-circular shape formed at one of said
sidewalls of said casing and a second through slot formed on
another said sidewall to concentrically align with said first
through slot, wherein said supporting axle has an enlarged
axle head shaped in a non-circular shape fittedly engaged
with said first through slot to lock up said supporting axle in
said casing in a non-rotatable manner.

14. The tape measure, as recited in claim 12, wherein said
supporting axle further has a longitudinal slot extending
therealong, wherein said reel rotation mount arrangement
further comprises a locking element inserted into said lock-
ing slot through said second through slot to lock up said
supporting axle between said two sidewalls of said casing.

15. The tape measure, as recited in claim 13, wherein said
supporting axle further has a longitudinal slot extending
therealong, wherein said reel rotation mount arrangement
further comprises a locking element inserted into said lock-
ing slot through said second through slot to lock up said
supporting axle between said two sidewalls of said casing.

16. The tape measure, as recited in claim 1, wherein said
friction reduction device further comprises a plurality of
bearing protrusions spacedly protruded on an inner side of
said respective sidewall of said casing to contact with said
tape reel for reducing a friction between said tape reel and
said supporting axle.

17. The tape measure, as recited in claim 16, wherein each
of said bearing protrusions has a round surface to contact
with said supporting axle so as to minimize a contacting
surface therebetween.

18. The tape measure, as recited in claim 17, wherein said
reel rotation mount arrangement further has a first through
slot having a non-circular shape formed at one of said
sidewalls of said casing and a second through slot formed on
another said sidewall to concentrically align with said first
through slot, wherein said supporting axle has an enlarged
axle head shaped in a non-circular shape fittedly engaged
with said first through slot to lock up said supporting axle in
said casing in a non-rotatable manner.

19. The tape measure, as recited in claim 18, wherein said
supporting axle further has a longitudinal slot extending
therealong, wherein said reel rotation mount arrangement
further comprises a locking element inserted into said lock-
ing slot through said second through slot to lock up said
supporting axle between said two sidewalls of said casing.
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