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(57) Abrégée/Abstract:

A two-roll toilet paper dispenser automatically transfers a new roll into dispensing position once the previous roll is spent or nearly
spent. A spring-loaded plate senses the decreasing diameter of the first roll, and once It reaches a predetermined minimum,
actuates a linkage that permits a mandrel carrying the two rolls to drop down within the dispenser body and position the second roll
for dispensing. The mandrel and track structure permits reloading the dispenser without removing the mandrel. The rolls of toilet
paper have adapter plugs in one end only, to ensure that the rolls are placed in the correct orientation within the dispenser.
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DISPENSER THAT AUTOMATICALLY TRANSEFERS ROLLS
OF ABSORBENT MATERIAL, METHOD OF RELOADING SAM
AND ROLLS OF ABSORBENT MATERIAL FOR USE IN SAM

L]

L]

BACKGROUND OF THE INVENTION
Fi1eld of the Invention
The invention relates to an appraratus for

gr—

automatically transferring rolls of absorbent material such

as tollet paper or other wilipling materials, as well as a

I

method for reloading such an apparatus, and rolls o0:

absorbent material specilally adapted for use the apparatus.

g—

Description of Related Art

In conventional multi-roll sheet dispensing

gr—

apparatus, material from a first roll of absorbent material

1s 1ncrementally dispensed through a dispensing opening 1n

a housing. In some dispensers, as long as there 1s material

on the first roll, a lever remalns 1n position to prevent a

second roll from falling down by gravity.

Jg.S. Patent No. 5,283,032 to Boone et al. 1s a

g—

dispenser of that type. However, 1n such dispensers, each

gr—

roll of absorbent material requires two core plugs, which

may lead to core plug 1nsertion 1ssues and which also

gr—

permlits a roll of toilet paper to be positioned 1n elther

of two orientations, such that the sheets could come from
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behind and under the roll, instead of the preferred over
the top orientation. In addition, there are sometimes
retention problems with the spent cores in that the cores
are prone to fall out of the dispenser and onto the floor.

Several attempts have been made to -address the
above-noted ’problems iﬁcluciing U.S. Patent No. 5,873,542 to
Perrin et al. and a more recent attempt shown in U.S.
Patent No. 6,752, 349 to Moody et al.

The device of Perrin attempts to solve the issue

of the spent cores by using a mandrel. However, the device
of Perrin does not automatically transfer the second roll
once the first roll runs out. Rather, a user must
physically dislodge the mandrel from a stop portion to
enable the mandrel to slide down so that thé second roll
can be accessed.

The device of Moody is complicated in that it
requires not only a specialized latch dog assembly on the

mandrel, but also removal of the entire mandrel from the

dispenser in order to load a new roll.
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SUMMARY OF THE INVENTION

According to one embodiment of the present invention,
there 1s provided a dispensing device for automatically
transferring a second roll of absorbent material to be
dispensed when a first roll of absorbent material has been
reduced to a predetermined minimum diameter, said device
comprising: a main body having a back portion and first and
second side portions; a cover pivotally mounted to said main
body and being pivotal between an open loading position and a
closed dispensing position; a guide channel on each of said
first and second side portions; a support mandrel slidable 1in
said guide channels, said support mandrel having first and
second roll holding elements and being automatically movable
between a first position for dispensing sheets of absorbent
material from the first roll of absorbent material contailned on
said first roll holding element and a second position for

dispensing sheets of absorbent material from the second roll of

absorbent material contained on said second roll holding
element; and a sensor plate pivotally mounted in said
dispenser, said sensor plate maintaining said support mandrel
in said first position before the first roll of absorbent
material has been reduced to the predetermined minimum

diameter, and enabling said support mandrel to automatically

move to said second position when said sensor plate senses that

25 the first roll of absorbent material has been reduced to the

predetermined minimum diameter.

According to another embodiment of the present

invention, there is provided a method of loading a new roll of

absorbent material into an automatic transferring dispenser

30 when a previous roll of absorbent material 1s spent or

2a
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substantially spent, comprising: opening a cover of the
dispenser; placing a second roll of absorbent material on a
second end of a support mandrel that is slidable between guide
channels of the dispenser, a first roll of absorbent material
already being on a first end of the support mandrel; pivoting
the support mandrel about an axis of the first end while the
support mandrel is contained within the guide channels;
inserting the second end of the support mandrel into the guide

channels at a top of the dispenser; and closing the cover.

According to another embodiment of the present
invention, there 1is provided a roll of absorbent sheet
material, comprising a length of absorbent sheet material wound
on a cylindrical core, the cylindrical core comprising openings
of a first inner diameter at each end, and a core plug inserted
into said cylindrical core at one end only, the core plug
having an opening that 1s non-circular or circular with a

diameter substantially less than that of said first inner

diameter.

Some embodiments of the invention may overcome one oOr

more of the above-described shortcomings of the prior art,

2b
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or to alleviate one or more of those shortcomings of the

prior art at least in part.

Some embodiments of the invention may provide a

relatively simple device for automatically transferring

rolls of absorbent material that can be loaded and reloaded

by a simple technique.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects and advantages of the
invention will become apparent from the following detailed
description of preferred embodiments thereof, given with
reference to the accompanying drawing figures, in which:

Figure 1 1s a perspective view of a first
embodliment Qf a dispenser according to the invention in an
open position;

Figure 2 15 an exploded view of the dispenser
according to Figure 1;

Figure 3 1s a top view of a support mandrel

according to an embodiment of the invention;

Figure 4 . 1s a side view with the cover removed
for clarity showing an embodiment of the invention when the

mandrel 1s in a first position;
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gr—

Figure 5 1s a side view similar to that of Fig.

4, when the mandrel has been freed to move to 1ts second
position;
Figure 6 1S a sectional V1ew showlng an

g—

embodiment of the 1nvention when the dispenser cover 1S

closed and the mandrel 1s 1n a second position;

Figure 7 1s a sectional view showlng the mandrel

1n the first position and the sensor plate 1n a second
position;

gr— gr—

Figure 8 1s a side view o0of a transfer 1link

according to an embodiment of the 1nvention; and

g—

Figure 9 1s a perspectilive view of the core plug

90 of Fig. 1.

DETAILED DESCRIPTION OF THE PREFERR

-
w

EMBODIMENTS

Figure 1 shows a dispensing device 100 for

automatically transferring a second roll (see RZ 1n Figure

4) of absorbent material to be dispensed when a first roll

R1 1s spent or substantially spent.

With respect to Figures 1 and 2, the dispensing

device 100 1ncludes a mailin body having a back portion 10

and first and second side portions 15, 20. A cover 30 1s

pivotally mounted to the first and second side portions 15,

20 using, for example, pins 13 and clips 18, with pins 13
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prassing through openings 14 1n cover 30, then through slots

12 1n back portion 10, and then through bores 22 1n side

gr—

portions 15, Z20. However, any known manner of connecting

two elements that pivot with respect to each other
including, cotter pins, nut/bolt/washer combinations and
any other element 1s contemplated by the present 1nvention.

As shown 1n Fig. 1, the si1ide portions 15, 20 are nested

wlthin back portion 10, and secured for example Dby screws
(not shown) passing through slots 17 on the side portions

15, 20 and threaded bores 11 on the back portion 10. The

cover 30 1s pivotal between an open loading position as
seen 1n Figure 1 and a closed dispensing position. The
cover 30 may 1nclude a transparent portion 85 as shown 1n

Figure 2 s0 that a user can see whether there 1s a second

roll of absorbent material 1n the dispenser 100 without

opening the cover 30.

y—

As shown 1n Figure 2, each of the side portions

15, 20 1includes a mandrel channel. Left-hand side portion
15 1ncludes mandrel channel 16. Right-hand side portion 20

includes mandrel channel 21.

A support mandrel 40 1s slidably positioned 1in

the mandrel channels 16, 21. The support mandrel 40 has

first and second roll holding elements 42, 44. The support

mandrel 40 1n use moves automatically between a first
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gr—

position for dispensing sheets of absorbent material from a

first roll R1 of absorbent material contained on the first

roll holding element 42 as shown 1n Fig. 4 and a second

gr—

position for dispensing sheets of absorbent material from a

second zroll RZ of absorbent material contained on the

second roll holding element 44 as shown 1n Fi1g. 6. AS

shown 1n Filgure 6, the first roll R1 of absorbent material

1s spent or substantially spent when the support mandrel 40

1s 1n the second position.

gr—

In the embodiment of Figures 2 and 3, the support

p— |}

mandrel 40 1ncludes a flange 45 having 1rst and second

opprosing sides. Guide elements 41, 45 extend 1n a first

gr—

direction from the first side of the flange 45 and have a

first diameter. The roll support elements 42, 44 extend

g—

from the second side of the flange 45 1n a second direction

opposite the filirst direction. The roll support elements 42,

44 are each tapered from a proximal end to a free distal

gr—

end. The diliameter of the proximal end closely corresponds

g— gr—

to the 1nner diameter of a roll of toilet paper, so as to

hold the same rotatably but with as 1little play as

possible. The distal ends have a diameter that 1s Jgreater

g—

than the diliameter of the guide elements 41, 43, Dbut 1less

g—

than the diameter of the proximal ends. That difference 1in

diameter between the distal ends and the guide elements,
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and the fact that channel 16 1s narrower than channel 21,
means that the mandrel can be 1nserted 1nto the dispenser

only 1n one orientation, 1.e., 1n this embodiment, with the

free distal ends polnting to the right as the dispenser 1S

viewed from the front.

Fach roll support element 42, 44 1s preferably

g—

coaxlal with a corresponding one of the guide elements 41,

gr—

43 . The proximal end of the roll support elements 42, 44

1s preferably non-rotatable.

As shown 1n Figure 2, the dispenser also 1ncludes

a sensor plate 50 that 1s disposed between si1ide portions
15, 20 and pivotally mounted thereto wvia pins 54, 50

recelved 1n openings 14, 26. The sensor plate 50 1s urged

forwardly by a spring 70 that 1s connected at 1ts upper end

gp—

to a boss on the outer side of side portion 20, and at 1ts

lower end to a pin 59 that projects laterally from sensor

plate 50 through an arcuate track 24 formed 1in side portion

20 .

Sensor plate 50 bears wvia roller 52 agailnst the
outer periphery of a lower roll R1 of toilet paper. As the
tol1let paper 1s withdrawn from roll R1 by users, spring 70

urges the roller 52 to malntaln 1n continuous contact with

roll RI1. Thus, as the toillet paper on roll R1 1s consumed,

g—
p—

the diameter of that roll steadilily diminishes, and the
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plate 50 gradually pivots forwardly, causing pins 59 and 51

to travel forwardly 11 arcuate slots 24 and 19,

respectively.

Pin 51 of sensor plate 50 projects through

arcuate slot 19, and 1s received 1n the generally

p—

triangular opening 61 of a slide arm 60 (see Filgs. 2 and

4 . Slide arm 60 1s mounted for vertical sliding movement

y—

on the outer si1ide of side portion 15, and even with the

gr—

cover removed as 1n Fig. 4, most of the slide arm 1s 1n

y—

thlis embodiment concealed by the lateral parts of back

portion 10.

Slide arm 60 coacts with a transfer 1link 55 that

I

1s pivotally mounted at 1ts lower end to the outer side of

si1de portion 15. Transfer link 55 1ncludes an upper distal

g—

end that contacts the distal end of the slide arm. The

y—

upper distal end of transfer link 55 1ncludes a projecting

element 56 that passes through an opening 31 formed 1n side

portion 15. Projecting element 56 1s moveable from a

position as shown 1n Figs. 1 and 4 1n which 1t blocks the

channel 16 and forces mandrel 40 to stay 1n the position

shown 1in Fig. 4, to a position as shown 1n Fig. 5 where

g—

transfer 1link has been pivoted counterclockwlse relative

top the position shown 1n Fig. 4, and projecting element 1s
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wilithdrawn from the channel to permit the mandrel to slide

downwardly and position roll R2 for dispensing.

As noted above, as the diameter of roll Rl

decreases with the withdrawal of toilet paper from the

roll, pin 51 travels forwardly 1n arcuate slot 19. Because

g—

the distal end of pin 51 1s also received 1n the opening 6l

g—

of slide arm 60, arm 60 1s moved progressively vertically

upwardly as pin 51 travels forwardly 1in slot 19. SO long

y— y—
—

as the vertical front-facing surface of the upper end of

slide arm 60 1s contacting the vertical rear-facing surface

g—

of the upper end of transfer 1link 55, the transfer 1link 55

1s prevented from pivotling counterclockwilse, and the
projection 56 1s kept 1in the channel 16 through opening 31,

thereby blocking the guide element 43 and preventing the

mandrel from dropping down (Fig. 4).
However, once the lower roll Rl 1s empty or

nearly empty (or, more generally, has reached a

predetermined minimum diameter corresponding to a forward

gr—

position of pin 51 1n slot 19), the slide arm 60 has been

gr— g—

“1icliently high so as to be free of the Dblocking

ralised su

gr— gr—

contact with the upper end of transfer link 55. Then, the

g—
p—

weight of wupper roll RZ bearing on the 1nclined upper

g—
p—

surface of projection 56 via gulide element 43 causes

transfer link 55 to pilvot counterclockwlse (relative to the
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gr—

vantage point of Fig. 4). The oppositely—-1nclined surface

gr—

57 of transfer link 55 on the outside of side portion 15 at

this time coacts with slide arm 60 to raise the same to 1ts

maximum vertical position, with pin 51 resting 1n the

g—

bottom of triangular opening 61, as shown 1n Fig. 5.

The mandrel 40 bearing fresh upper roll RZ and

spent or nearly spent lower roll Rl 1s then free to drop
down to the position shown 1n Fig. 6, 1n which roll RZ 1s
1n dispensing position (albeit slightly higher than the

gr—

dispensing position of roll R1 in Fig. 4), and 1n which the

g—

lower end of mandrel 40 1s confined within the dispenser by

cover 30 (channels 16, 21 being open at their upper and

lower ends). As the full roll RZ drops down, 1t deflects

p—

the sensor plate 50 backwardly agalnst the action of spring

70, as shown 1n Fig. 6, so0 that projection 56 returns to
1ts blocking position i1inside channel 16. Although there 1s

no mandrel part above projection 56 at this point, 1ts

blockling position prevent a user from pushing roll RZ

I

upwardly 1nto the dispenser housing and out of 1ts

dispensing position.

FEven as the roll RZ 1s depleted, sensor plate 50

remalins deflected rearwardly and projection 56 remalns 1n

the Dblocking position 1n channel 16, by virtue of the

10
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mandrel 40 1n this dropped-drown position bearling against

the lateral arm 53 provided on sensor plate 50

It 1s also preferred to 1nclude a mandrel channel

g— gr—

brake 75 at a lower end of one of the mandrel channels (16

g—

1n the embodiment of Figures 2 and 4) that slows the

g—

movement of the support mandrel 40 between the first and

second positions. The mandrel channel Dbrake 75 may also

serve to prevent the support mandrel from being pushed up

into the cover 30. The mandrel channel brake 75 preferably

includes a spring 76 urglng the mandrel channel brake 75

1nto the mandrel channel 16 to slow the movement of the

support mandrel 40.

The dispensing device 100 preferably 1ncludes a

locking mechanism 80 connected to the cover 30 for locking

the cover 30 to the back portion 10.

In a presently preferred embodiment, the mandrel

channels 16, 21 and/or the guide elements 41, 43 may

gr—
p—

include motion control grease to control the rate of

gr—

descent of the support mandrel 40 from the first position

to the second position.

In a presently preferred embodiment, the mandre.

channels 16, 21 are configured so that when the support

mandrel 40 1s 1n the second (dropped-down) position and

when roll RZ 1s a full or substantially full roll, the

11
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support mandrel 40 1s prevented

PCT/US2007/0803135

from being removed

from the

dlspenser even when the cover 1s 1n the open position.

are nearly mlrror
channel 16

(and 1ncludes opening 31

above) .

portion 16a,

support mandrel 40.

have a

adjacent

21c adjacent the

As shown 1n

che wider por

images

FFach mandrel

filrst substantially

Fig. 2, the mandrel channels 16, Z21

gr—

The mandrel channels 16,

c1on 16a,

for projection 56,

channel

of each other except

16, 21 1include

I

y—

vertical portion

2la, an angled por

that one

18 Thinner than the other mandrel channel 21

as discussed

a wider

y—

2la at a top thereof for 1insertion of the

21 also each

lob, 21b

c1on 1loc,

first substantially vertical portion 16b,

21 that 1s angled toward the back portion 10 and a second

substantially vertical portion 16d,

mandrel channels.

position,

support element 44 O:

Junction

l16b, 2Z21b and the

substantia.

g—

When  the support

gulde element 43 and the distal end

between the

of the angled portions 16c¢,

the support mandrel

dispenser even when the cover 30 1s open.

gr—

21d at a bottom of the

mandrel 1S 1n the second

yp—

of roll

the support mandrel 40 are at the

4 () from

12

gr—

21c, sensor plate 50

being removed

first substantially vertical portion
first angled portion 16c, 21lc. Due to the

remaining thickness of the roll R2 and because

prevents

Once su

from the

“1cilent
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absorbent material has been removed from the second roll

R2, the support mandrel 40 can be withdrawn from the open

dispenser at the bottoms of the second substantially

vertical portions 16d, Z21d.

Preferably, prior to the material on roll RZ

being completely or substantially completely removed from

the second roll RZ, malntenance personnel will see through

y—

window 85 that no upper roll 1s present, and a new roll of

absorbent material will be placed on the empty roll holding
element 42. Roll holding element 42 Dbearing a newly-
replaced fresh roll R1 may then be flipped upwardly using
elements 43 and 44 still resident 1n channels 16 and 21,

respectively, as a fulcrum, this maneuver 1nvolving both

g—

pivoting and translation of these elements. The wider

g—
p—

portion 1l6a, 2la facilitate 1ntroduction of the guide

element 41 and the roll holding element 42 bearing fresh

roll R1 1nto the mandrel channels 16, 21, and this

operation can be performed easily and without ever removing

the support mandrel 40 from the dispensing device 100.

As noted previously, roll holding elements 42, 44

are wider at their base and narrower at theilr free dista.

g—

absorbent material to be used 1n the

ends. The rolls o0

y—

dispenser of the 1nvention preferably 1nclude a core plug

90, as shown 1n Figs. 1 and 9. The core plug 90 fits

13
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gr—

snugly 1nto a roll of absorbent material, and preferably

has an outer diameter that will Dbe a friction fi1t wvia

surface 92 1nside a standard cardboard toillet paper core.

gr—
h—

Fach of the first and second roll holding elements 42, 44

has a distal end whose diliameter preferably corresponds to

p—

the diameter of a hole 91 1n the core plug 90, 1n that the

g—

core plug fits over the distal end of the roll holding

elements and 1s rotatable relative thereto, but with as

little play as possible.

In operation, as seen 1n Figures 4 and 5, the

absorbent material 18 removed from the first roll R1 until

this roll 1s depleted or substantially depleted. The sensor

plate 50 detects that the roll R1 1s depleted and then

gr—

based on the position of the slide arm, as set forth above,

g—

the weight of the second roll R2 causes the transfer 1link

to be shifted out of the guide groove 16, enabling the

mandrel 40 with the second roll thereon to drop under the

gr—

influence of gravity. The mandrel moves from the first

position as seen 1n Figure 4 to the second position as seen

in Figure 5.

g—

Hopefully not long thereafter, a malntenance

person will notice that the first roll R1 1is spent and must

be replaced with a new roll. To replace the roll, the

malntenance person opens the cover 30 of the dispensing

14
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device 100. The maintenance person then places a new

gr—

roll of absorbent material on an end of the support mandrel

40 . In the shown embodiment, the new roll 1s placed on

roll holding element 44.

1)

However, as would be recognized by one of

ordinary  skill in the art, the support mandrel 1S

symmetrical about a horizontal axis and the new roll would
be placed on the appropriate end that needs replacement.

The malntenance person would then pivot the support mandrel

40 about an axis of the roll holding element 42, while the

support mandrel 40 1s contained withlin the dispensing
device 100. Of course, 1f the second roll were also
sufficiently depleted, the maintenance person could remove

the support mandrel 40 from the mandrel channels 16, 21 and

add new rolls to both the first and second roll holding

elements 42, 44.

If the malntenance person were only replacing a

single roll, after pivoting the support mandrel 40, the

maintenance person would 1nsert the roll holding element 44

of the support mandrel 40 1nto the mandrel channels 16, 21

gr—

at the wider portion 1l6a, 21la at the top of the dispensing

device 100. The maintenance person would then c¢lose the

y—

cover 30. Of course, 1f the cover 30 were to 1include a

locking mechanism 80, the malntenance person would lock and
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unlock the locking mechanism 80 at the approprilate times 1n

the loading process.

In the presently preferred embodiment, the new

gr—

rolls of absorbent material each come pre-packaged with a

core plug 90 1n only one end to assist 1n easy 1nstallation

by making the roll insertable 1n only one orientation.

1)

Another aspect of the present 1nvention 1S

y—

therefore a roll of absorbent material as depicted for

example 1n Fig. 1 and as described above. The 1nventive
roll of absorbent material 1s characterized by having
openings of distinctly different dlameters at 1ts
respective sides. n a preferred embodliment, the inventive

roll of absorbent material 18 an otherwise conventional

g—

roll of toililet paper having a cardboard core, 1nto one end

g—

of which 1s 1nserted a core plug 90 as described above.

Core plug 90 1s preferably an 1njection molded plastic

component, whose outer diameter 92 1s a snug fit 1nside the

cardboard core. The core plug preferably also 1ncludes a

small radially outwardly projecting flange 93 whose outer

R

diameter 1s Jgreater than the 1nner diliameter o©of the

cardboard core, to prevent the plug from belng 1nserted too

g—

deeply. The roll of absorbent material according to the

invention 1ncludes such a core plug 1n one end only, to

oblige a malntenance person to place the roll 1nto the

16
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dispenser 1in the correct orientation (over the top

dispensing, as described above).

Core plug 90 has a circular central opening 91,
which permits mandrel 40 to be made in one piece, because
the plugs 90 can spin on the fre'e ends of the roll holding
elements 42"’a‘nd 44. Alternatively, the central opening 91
may be formed in any desired non-circular shape. In this
case, the distal ends of roll holding eleménts 42 and 44
are made in a complementary non circular shape, and the
roll holding elements are fashioned so as to be rotatabie
felative to the body of mandrel 40, or alternatively, the
non-circular distal ends of roll holding elements 42 and 42
are made rotatable relative to the remainder of roll
holding elements 42 and 44.

The 1nvention has been described in detail with
fespect to presently preferred embodiments. However, it
will be apparent to those of skill in the art that changes
or modifications may be made without departing from ﬁhe
scope of the claims. The invention should not be
limited by the disclosed embodiments and rather should be

defined by the appended claims.
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CLAIMS:

1. A dispensing device for automatically transferring a
second roll of absorbent material to be dispensed when a first

roll of absorbent material has been reduced to a predetermined

O minimum diameter, said device comprising:

10

15

20

25

a malin body having a back portion and first and

second slide portions;

a cover pivotally mounted to said main body and being
pivotal between an open loading position and a closed

dispensing position;

a guide channel on each of said first and second side

portions;

a support mandrel slidable in said guide channels,

sald support mandrel having first and second roll holding
elements and being automatically movable between a first
position for dispensing sheets of absorbent material from the
first roll of absorbent material contained on said first roll
holding elément and a second position for dispensing sheets of
absorbent material from the second roll of absorbent material

contalned on saild second roll holding element; and

a sensor plate pivotally mounted 1n said dispenser,
sald sensor plate maintalning said support mandrel 1n said
first position before the first roll of absorbent material has
been reduced to the predetermined minimum diameter, and
enabling said support mandrel to automatically move to said

second position when salid sensor plate senses that the first

18
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roll of absorbent material has been reduced to the

predetermined minimum diameter.

2 . The dispensing device as claimed in claim 1, further
comprising a transfer link pivotally mounted on at least one of
salid first and second sides on a surface opposite to said guide

channels, said transfer link being operatively connected to

sald sensor plate.

3. The dispensing device as claimed in claim 2, whereiln

the transfer 1link comprises a projecting element that

selectively blocks one of said guide channels to prevent the

support mandrel from moving between said first and second

positions.

4, The dispensing device as claimed in claim 3, further
comprising a slide arm slidably connected to sailid sensor plate,
said slide arm preventing said projecting element from comling
free from said one of said gulide channels before the first roll
of absorbent material has been reduced to the predetermined
minimum diameter, and permitting saild projecting element to be
pivoted clear of said guide channel when the first roll of
absorbent material has been reduced to the predetermined

minimum diameter.

5. The dispensing device as claimed in claim 4, further
comprising a first resilient member that urges the sensor plate

into contact with a roll of absorbent material disposed in a

lower portion of said housing.

6. The dispensing device as claimed in claim 4, further
comprising a locking mechanism connected to said cover for

locking said cover to said back portion.
19
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7. The dispensing device as claimed in claim 1, further
comprising a guide channel brake at a lower end of one of said
gulde channels that slows the movement of said support mandrel
between said first and second positions and prevents said

support mandrel from being pushed up into said cover.

8 . The dispensing device as claimed 1in claim 5, further
comprising a second resilient element urging sald guide channel
brake into said one of said guide channels to slow the movement

of the support mandrel.

9. The dispensing device as claimed in claim 1, wherein
sald sensor plate comprises a roller at a distal end of said

sensor plate.

10. The dispensing device as claimed in claim 9, wherein
said sensor plate further comprises a lateral arm extending
from one side of said distal end of said sensor plate and
slidably engaging said support mandrel as said support mandrel

slides between said first and second positions.

11, The dispensing device as claimed in claim 1, wherein
sald guide channels are configured such that when said support

mandrel 1s 1in sald second position and when said second roll
holding element has a full or substantially full roll of
absorbent material thereon, said support mandrel is prevented
from being removed from said dispenser even when said cover 1is

in sald open position.

12. The dispensing device as claimed in claim 1, wherein
sald guide channels are configured such that when said cover 1is
1n sald open position and said support mandrel is in said

second position, said first roll holding element 1s movable to
20
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sald first position without removing the support mandrel from

the dispenser.

13. The dispensing device as claimed in claim 12, whereiln

one channel 1s thinner than the other and each includes a wider

O portion at a top thereof for insertion of said support mandrel.

14, The dispensing device as claimed in claim 13, wherein
sald guide channels each have a first substantially vertical
portion adjacent said wider portion, a first angled portion
adjacent said first substantially vertical portion that is

10 angled toward said back portion and a second substantially
vertical portion at a bottom of said guide channels, said
support mandrel beling removably detachable from said guide

channels at said second substantially vertical portion.

15. The dispensing device as claimed in claim 4, wherein

15 said support mandrel comprises:
a flange having first and second opposing sides;

plural guide elements each extending in a first

direction from said first side and having a first diameter; and

plural roll support elements each extending from said
20 second side in a second direction opposite said first

direction,

said plural roll support elements each being tapered

from a proximal end to a free distal end, a diameter of said
proximal end being structured to accommodate a roll of
25 absorbent material, said distal end having a second diameter

larger than said first diameter.

21



10

15

20

25

CA 02665143 2014-02-26

23331-144

16. The dispensing device according to claim 15, wherein

"

a respective one of said plural roll support elements 1s

coaxial with a corresponding one of said plural guide elements.

17. The dispensing device according to claim 16, whereiln

sald proximal end 1s non-rotatable.

18. A method of loading a new roll of absorbent material
into an automatic transferring dispenser when a previous roll

of absorbent material is spent or substantially spent,

comprising:
opening a cover of the dispenser;

placing a second roll of absorbent material on a
second end of a support mandrel that is slidable between guide

channels of the dispenser, a first roll of absorbent material

already being on a first end of the support mandrel;

pivoting the support mandrel about an axis of the
first end while the support mandrel is contained within the

gulde channels;

inserting the second end of the support mandrel 1into

the guide channels at a top of the dispenser; and
closing the cover.

19. A roll of absorbent sheet material, comprising a
length of absorbent sheet material wound on a cylindrical core,
the cylindrical core comprising openings of a first inner
diameter at each end, and a core plug inserted into said

cylindrical core at one end only, the core plug having an
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opening that is non-circular or circular with a diameter

substantially less than that of said first inner diameter.

20. The roll of absorbent sheet material according to
claim 19, wherein the absorbent sheet material is toilet paper,
the cylindrical core 1s made of cardboard, and the core plug is

made of injection-molded plastic.

21. The roll of absorbent sheet material according to

claim 19, wherein the core plug has a circular central opening.

22 . The roll of absorbent sheet material according to
claim 19, wherein the core plug comprises a radially-outwardly
projecting flange having an outer diameter greater than said

first inner diameter of the cylindrical core.

23. The dispensing device according to claim 14, wherein

sald guide channels comprise open bottom portions.

24 . The method according to claim 18, wherein upon
opening said cover, said second end of the support mandrel
slides freely downward out of the open bottoms of said guide
channels, in order that said second roll of absorbent material

can be placed onto said second end.

25. The dispensing device according to claim 1, wherein
sald support mandrel consists of a fixed inflexible middle

region, connecting said roll holding elements.
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