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(54) ROLLED SHEET MATERIAL DISPENSER (57) ABSTRACT 
WITH IMPROVED BRAKE MECHANISM 

(76) Inventor; Eric Steven Zeitlin, Baldwin, NY (Us) A rolled sheet material dispensing device including an 
improved braking mechanism having a pair of outer, 

Correspondence Address: opposed brackets hingedly attached to a base or surface, in 
ERIC 5- ZEITLIN a substantially perpendicular axis to the base or surface, in 
3059 GRAND AVENUE spaced relationship to each other, extending forwardly from 
BALDWIN, NY 11510 (Us) the base or surface. The brackets are biased to a ?rst position 

and movable inwards, and removably mount an axially 
(21) Appl' NO‘: 10/950’231 compressible support tube assembly which loosely journals 

- _ and rotatably retains a roll of sheet material by extending 
(22) F?ed' sep- 27’ 2004 through the center tube of the roll. The brackets can be 

Publication Classi?cation pushed inwards from the ?rst position to frictionally grip the 
roll between the brackets, thereby exerting a braking force 

(51) Int, C], on the roll to prevent free-wheeling of the roll during 
B65H 16/06 (200601) unwinding, and to hold the roll in place while a portion is 

(52) US. Cl. ........................................................ .. 242/5983 being torn therefrom 
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ROLLED SHEET MATERIAL DISPENSER WITH 
IMPROVED BRAKE MECHANISM 

[0001] This patent application references Disclosure 
Document number 550,403. 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0002] Not applicable 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH/ DEVELOPMENT 

[0003] Not Applicable 

BACKGROUND 

[0004] 
[0005] This invention relates to holders and dispensers of 
material in roll form, and, more particularly, to a holder and 
dispenser With an ability to exert a braking force on the roll 
to more easily facilitate the tearing of sheets off the roll and 
to prevent free-Wheeling of the roll during unwinding 
thereof. 

[0006] 2. Description of the Prior Art 

1. Field of Invention 

[0007] Various household and industrial materials are sup 
plied in a continuous roll Wherein a predetermined amount 
of the roll can be removed for its intended use. An example 
of such rolls of material are paper toWels or toilet tissue, 
Which are usually supplied in a large roll and individual 
sheets are de?ned in the roll by a perforated line. 

[0008] Dispensers for dispensing rolled sheet material off 
a roll are Well knoWn in the prior art. Some dispensers are 
made for vertical use, typically including a horiZontal base 
plate With a rod protruding vertically upWards therefrom. 
The roll is rotatably supported by the holder to permit a user 
to unWind the leading section from the roll and tear it off. 
Removing or replacing the roll generally involves pulling 
the roll upWards off of the holder. Some models require the 
removal of a croWn that is attached to the top of the vertical 
rod before the roll can be removed. 

[0009] The most common type of dispenser for horizontal 
use consists of a generally U-shaped holder that has a base 
Which is secured to a surface such as a Wall or cabinet or in 
a remote location, such as the inside surface of a cabinet 
door or under the loWer surface of a cabinet conventionally 
found in most household kitchens, and tWo outWardly 
directed brackets extending from the base. The brackets 
typically have sockets Which receive a support rod or an 
axially compressible support tube assembly, Which is also 
received through the holloW core of the roll. These axially 
compressible support tube assemblies are commercially 
available and can be purchased individually by consumers. 
Thus, individual sheets of articles can be removed by 
gripping the free end portion of the roll With one hand and 
rolling the desired number of sheets to be removed to a point 
Where a serrated line is exposed and a second hand is utiliZed 
to grip the roll adjacent the serrated line so that the selected 
sheets can be removed from the roll. 

[0010] Exchanging paper rolls in this type of dispenser 
entail, ?rstly, the support rod must be axially compressed so 
that the rod and the used-up roll can be removed from 
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betWeen the brackets. After removing the used-up roll, a neW 
roll is inserted on to the support rod Which must be axially 
compressed to reinsert both the support rod and the neW roll 
back into the holder. 

[0011] One of the problems encountered in such arrange 
ments is free-Wheeling of the roll during unWinding. In order 
to separate the leading section from a roll supported for 
rotation in such a dispenser, the user pulls on this section to 
unWind it from the roll. This results in rotation of the roll. 
But a common experience When a user takes this action is for 
the roll to unWind to dispense several sections rather than 
just the leading section. Inertial forces tend to result in a 
continuation of such rotation even after the desired amount 
of material has been unWound from the roll. 

[0012] Additionally, the user may attempt to pull on the 
free end forcefully in order to tear it off of the roll, and then 
With a Wrist snap action, tear this section from the roll, Which 
often results in the same continuation of such rotation after 
the desired amount of material has been torn from the roll. 
This results in considerable Waste and also can cause con 
tamination of the material if the free end thereof is too long 
and contacts a surrounding surface such as a ?oor. 

[0013] Occasionally this forceful pull does not result in a 
tearing of the material; instead it pulls-off even more sheets 
from the roll than the user desires, Which must then be either 
Wastefully discarded, or reWound back into the roll, causing 
further contamination of those sheets if the user’s hands are 
Wet or dirty. This process is also frustrating to the user, and 
the physical exertion needed to forcefully pull the sheets in 
this manner may cause strain in the user. 

[0014] The other Way that material is often torn from the 
roll is by the user pulling on the free end of the roll With one 
hand, and holding the roll in place With their other hand 
When they are ready to tear the sheets off the roll, thereby 
contaminating the sheets still on the roll With any dirt, liquid, 
or germs that may be on the hand holding the roll. This 
contamination may lead to the inadvertent spreading of 
disease to the next user of the roll. It may also create an 
additional Waste of material if the user tears-off and discards 
noticeably contaminated sheets Without using them. 

[0015] One of the other difficulties encountered in the 
utiliZation of prior art dispensers is the dif?culty of removing 
a selected length of material from the roll. The sheet is 
frequently torn in an unsightly and Wasteful fashion result 
ing in additional Waste of material by subsequent users 
because there is a tendency to reject the unevenly torn 
portion of the material and to draW a greater length of 
material from the dispenser Where such a condition exists. 

[0016] Another issue noticeable in the prior art is that 
dispensers are typically made either for vertical, unmounted 
use or horiZontal, mounted use, but not both. When a 
consumer With a counter-top model Wishes to change to a 
Wall-mounted model, or vice-versa, they must purchase 
another dispenser to ?t that con?guration. This is a ?nancial 
burden for the consumer and is detrimental for the environ 
ment, causing more construction material to be used than 
Would be necessary if dispensers could be used for both 
vertical and horizontal use. 

[0017] Some models claim to have the ability of both 
horiZontal and vertical use, but are not really suited for both. 
For example, US. Pat. No. 4,487,376 claims to be adaptable 
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to horizontal or vertical use. However, to be used in a 
mounted, horizontal manner, the device would protrude 
from the wall in an awkward, unstable, unsightly, and 
perhaps dangerous manner. This device would also be 
awkward to use in its intended fashion while mounted to a 
wall, and would not suit itself to being mounted underneath 
or within a cabinet. U.S. Pat. No. 5,938,141 is a vertical 
countertop model that has the ability to work as a horiZontal 
version, but not in and of itself; instead an already-existing 
horiZontal model would need to be modi?ed with the above 
referenced invention. 

[0018] There are also dispensers in the prior art with 
various designs that are meant to aid in the tearing-off of 
sheets from a roll, which typically include a separate tearing 
rod or other protrusion, some of which are static, and some 
which are spring-loaded, such as Frontgate’s paper towel 
holder that features a “spring-tension arm that adjusts to the 
siZe of the roll, allowing you to tear-off a towel with just one 
hand.” However, models such as these need heavy bases to 
keep them in place, and often do not work as intended. For 
example, the user must be accurate in the placement of the 
perforations of the sheet to be torn against the protrusion for 
it to work correctly, and often the sheet either does not tear 
off, or it does not tear along the perforations. Sometimes the 
device becomes unbalanced in spite of its heavy base. There 
are some models that use suction-cup means to hold the 
dispenser in place on a counter-top, such as CreativeWare’s 
paper towel holder. However, users of these devices often 
still hold the device and/or the roll in place when tearing in 
order to secure it, which is an intuitive and natural action for 
users. 

[0019] Other dispensers in the prior art are designed for 
one-handed use, such as U.S. Pat. Nos. 5,988,561 and 
1,953,349 and Us. Pat. Application No. US2002/0171003, 
which can be used as horiZontal dispensers only, and have 
complicated internal mechanisms. They also use unfamiliar 
means to replace the roll. M. Kamenstein’s “Perfect-Tear” is 
a dispenser that enables one-handed use by means of an 
internal ratcheting mechanism that locks the roll in place 
when the user pulls downwards on the sheet in order to tear 
it off the roll. However, there is little stability to the 
dispenser except for a weighted base, whereby the device 
itself may tip over in use unless held in place by the user’s 
other hand. There is also a constant impedance on the free 
movement of the roll, which makes it more di?icult to pull 
the sheet from the roll, and may cause the sheet to tear-off 
the roll before the user desires it to, if they desire more than 
one sheet. 

[0020] In some conventional dispensers, the brackets are 
attached to the base in a ?exible manner, which allows the 
brackets to bend both inwards, towards each other, and 
outwards, away from each other. This allows the roll to be 
changed by simply ?exing the brackets outward to remove 
and re-insert the roll, eliminating the need for support means 
to support the roll. However, this con?guration does not 
allow the device to be used for braking the roll, because if 
one bracket is pressed inwards against the end of the roll, the 
roll would hence push the opposing bracket outwards, 
therefore not effectively braking the movement of the roll. 
Further, dispensers with this con?guration may allow the 
?exing outwards of the arms when the leading section of the 
roll is pulled in a forceful way at any angle other than 
perpendicular to the roll, and the roll itself may be pulled off 
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the dispenser, as discussed in Us. Pat. No. 5,292,083, which 
discloses a spring mechanism that prevents the roll from 
being pulled off such a dispenser, for placement between the 
brackets of dispensers of this type. Additionally, the devices 
that incorporate this type of mechanism cannot be used as 
un-mounted, vertical-use models, only mounted. Further, 
none of these inventions claim braking means. Examples of 
this type of holder are U.S. Pat. Nos. 4,381,083, 2,091,311, 
and 3,038,676. Similar devices disclose arms that also ?ex 
inward to provide a constant brake on the roll, which 
experience the same drawbacks as other dispensers that 
provide a constant brake, whereby the material may tear-off 
when pulled before the desired length is acquired. Examples 
of this type of holder are U.S. Pat. Nos. 1,955,067, 1,999, 
759, 2,049,964, 2,072,519, and 3,116,030. 

[0021] Us. Pat. No. 5,149,003 shows a toilet paper and 
paper towel holder that has only one of it’s brackets attached 
to the base by springs to make it easier to load or reload a 
roll of paper. Because the other bracket is permanently 
attached, it could be used as a braking mechanism if a user 
pressed inwards on the movable bracket, however, it does 
not mention doing so. It is interesting to note in the above 
patent that the inventor wants to eliminate the axially 
compressible support tube assembly altogether, saying: 
“Another object of the present invention is to provide a toilet 
paper holder which eliminates the need for a compressible 
support tube for supporting the toilet paper roll.” Even if the 
above invention were to be used for braking the roll, it would 
not allow both left and right-handed use if wall-mounted, 
and would suffer from the same drawbacks as similar 
devices herein discussed. 

[0022] Us. Pat. No. 6,402,085 discloses a dispenser with 
brackets that are adjustable to the length of the roll, while 
U.S. Pat. No. 6,401,597 shows a coffee ?lter paper support 
mechanism with a hinged bracket. 

[0023] A number of dispensers have been devised with 
various braking means for preventing free-wheeling or over 
running of rolls, and some that facilitate easier tearing of 
sheets from the roll. These take several forms, most notably 
those devices that apply a constant braking to the roll, and 
those that apply braking to the roll only temporarily, when 
the user is ready to tear-off a sheet from the roll. 

[0024] Those devices in the prior art that apply a constant 
brake or pressure on the roll or support rod to prevent it from 
unraveling have the drawback of the paper sometimes 
tearing before the desired amount is unraveled for use, 
which may cause frustration and inconvenience to the user, 
who must then pull-off additional sheets in order to get the 
number of sheets they desire. The following disclose devices 
believed representative of the current state of the prior art for 
these continual braking devices: U.S. Pat. Nos. 5,794,882, 
5,758,843, 5,755,397, 5,467,935, 5,249,755, 4,832,271, 
4,792,102, 4,720,053, 4,660,781, 4,913,364, 4,248,391, 
3,850,379, 3,770,221, 3,516,615, 3,319,855, 2,669,903, 
2,254,735, 2,049,964, 1,391,326, 1,187,705, 1,079,524, and 
813,128. 

[0025] Those devices in the prior art that apply only a 
temporary brake to the roll are divided into two groups, 
those that apply a constant brake that is removed by the user 
in order to pull sheets off, and those that apply a brake only 
when the user is ready to tear sheets off of the roll. These 
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methods provide the user With more control over and ease of 
movement of the roll While they are pulling on the leading 
sheet. 

[0026] In variations that have the brake on until deacti 
vated, the movement of the roll is impeded by a brake, Which 
is a component of the device. The user must remove the 
brake in order to pull sheets from the roll, Whereupon they 
replace the brake for tearing off the sheets. These devices are 
complicated to manufacture and use, and require extra and 
unnatural movement of the non-tearing hand. Additionally, 
these dispensers cannot be used as conventional dispensers 
if a user is unfamiliar With or does not desire to use the 
braking mechanism. Examples of this type of con?guration 
are US. Pat. Nos. 4,690,345, 2,749,056, and 4,790,490, and 
US. Pat. Application No. US 2003/0019972. 

[0027] In variations that have the brake off until activated, 
in Which the present invention belongs, the movement of the 
roll is only impeded When a brake, Which is a component of 
the device, is applied. An example of this is US. Pat. No. 
5,135,179, Which has very complicated internal means for 
accomplishing this end. 

[0028] US. Pat. Nos. 6,439,501, 5,799,895, 4,919,350, 
and 2,540,436 utiliZe the pulling of the roll to lock it in 
place. HoWever, they appear to be aWkWard in use, Whereas 
a user Would be required to pull on the roll in a certain Way 
in order to not lock the roll before the desired amount of 
sheets are removed before tearing. 

[0029] US. Pat. No. 5,135,179 to Morano discloses a 
paper toWel holder With brake. HoWever, the device is quite 
complex and therefore more dif?cult and costly to manu 
facture and use than the present invention, among other 
disadvantages similar to previous devices discussed herein. 

[0030] US. Pat. No. 5,167,377 discloses a bag dispenser 
With stopping means that is manually adjusted to the Width 
of the roll. 

[0031] OXO brand’s “Grip & Rip” is a countertop dis 
penser With braking means and a rotating base. It Works 
Whereby the doWnWard pressure of a user’s hand on the top 
of the device causes enough friction on the countertop to 
prevent the base from spinning. There is no spring mecha 
nism. The problem With this model is that When the user 
grips the top of this device, in order to simply stabiliZe it 
Whilst pulling a sheet from the roll With their other hand, the 
roll gets more di?icult to pull because of the pressure needed 
to stabiliZe the device, or the roll becomes locked in place, 
making it dif?cult to pull the sheets from the roll. It can also 
cause the user to take feWer sheets than they may need in that 
particular situation, since the unWelcome pressure on the roll 
causes the roll to tear before the user desires it to. It also 
Would not Work Well as a Wall-mounted holder. Other 
examples of this con?guration include US. Pat. Nos. 4,487, 
376 and 5,938,141. 

[0032] Another example is US. Pat. No. 4,285,474 Which 
shoWs a spring-loaded cover in combination With a toilet 
paper holder. US. Pat. No. 5,170,956 shoWs a Dispenser for 
Rolled Sheet Material utiliZing a holloW rubber ball Which, 
When compressed via an external handle, expands to fric 
tionally contact the inner core of the roll. US. Pat. No. 
6,357,687 B1 shoWs an Easily Tear-Off Tissue Holder that 
uses an internal spring surrounded by elastic. When the top 
is pressed doWn, the elastic expands to frictionally contact 
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the inner core of the roll. US. Pat. No. 4,369,929 shoWs a 
Dispenser for Rolled Sheet Goods With stop means at the top 
of the housing meant for vertical, unmounted use only. 

[0033] Afurther example is Copco’s Stainless Steel Paper 
ToWel Holder. Its top can be pressed doWn to brake the roll. 
It uses a non-removable internal spring mechanism, appear 
ing to make use ofU.S. Pat. No. 4,738,385, by Bell, shoWing 
a Dispensing Apparatus, of Which Copco’s parent company 
are assignees. A similar patent to Bell’s is US. Pat. No. 
6,478,246 B2, by Fahringer, shoWing a Paper ToWel Dis 
penser System. 

[0034] The Fahringer patent shoWs a spring mechanism in 
the handle of the device, Which, When pressed, frictionally 
engages the top of the roll. The Bell patent shoWs a spring 
mechanism in the vertical post of the device, creating a 
plunger that enables the top, When compressed, to friction 
ally engage the top of the roll. These devices need to be 
pressed doWn in a mostly vertical fashion, Which can be 
dif?cult if, for example, an elboW is being used to press on 
the top instead of a hand, in Which case there is less accuracy 
in the angle of pressing. 

[0035] Neither of these patents, nor any of the patents 
discussed above, shoW a simple dispenser utiliZing the 
inherent qualities of a removable axially compressible sup 
port tube assembly, nor the ability to be conveniently and 
easily used for both vertical and horiZontal use. Neither of 
these patents shoW the ability to fold compactly and in a 
substantially ?at condition When not in use, nor the ability 
to Work consistently With rolls of differing lengths, nor the 
ability to be used With limited accuracy for correct opera 
tion. The consumer must also use unfamiliar methods to 
change the rolls in these devices than they are used to With 
conventional devices. Such mechanisms are complex in 
their design and therefore more dif?cult for the consumer to 
use as Well as learn to use. 

[0036] Additionally, many of the prior art devices are 
characterized by their relative complexity in manufacture, 
and consequent high expense. These complex dispensers 
also break more often than simple dispensers, and are more 
dif?cult to repair. 

[0037] While these devices ful?ll their respective, particu 
lar objectives and requirements, the aforementioned patents 
do not describe a dispenser that uses the inherent qualities of 
a removable axially compressible support tube assembly as 
the mechanism to facilitate braking. In this respect, the 
mechanism claimed in the present invention substantially 
departs from the concepts and designs of the prior art, and 
in doing so provides an apparatus Which provides superior 
results over the prior art in simplicity, safety, hygiene, 
function, ease of leaning and operation, control, versatility, 
storage, environmental bene?ts, ergonomics, and ease and 
cost of manufacture. 

[0038] Therefore, it can be appreciated that there exists a 
continuing need for a neW and improved rolled sheet mate 
rial dispenser With improved brake mechanism Which can be 
used for easily disbursing a user-selected amount of rolled 
sheet material for use. In this regard, the present invention 
substantially ful?lls this need. 

SUMMARY OF THE INVENTION 

[0039] The teachings of the invention Will be described 
herein beloW as embodied in a dispenser for paper sheet 
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from a paper roll having a core, such as paper towels and 
toilet tissue, but it is, of course, not intended that the 
teachings of the invention be limited to a dispenser for 
dispensing a particular type of material since it Will be 
obvious to those skilled in the art that other types of 
household and industrial material in roll form may be 
dispensed by the utiliZation of the disclosed dispenser, 
including but not limited to various paper products, printed 
material, packaging material, foils, Wrapping paper, Wax 
paper, bags, plastic sheet, laminate and other materials 
manufactured in roll form. In the illustrated embodiment, the 
individual articles Which form the roll are separated by 
serrated lines or perforations. 

[0040] Similarly, the teachings of the invention should not 
be limited to the attaching means shoWn in this embodiment, 
since it Will be obvious to those skilled in the art that other 
types of hinging means and methods may be used, as Well 
as other attaching means and methods that alloW movement 
of the brackets to brake the roll. Nor should the teachings of 
the invention be limited to the particular axially compress 
ible support tube assembly shoWn in this embodiment, since 
many variations in siZe, con?guration, and design already 
exist, and many others can easily be contemplated to ?t a 
particular type or siZe of roll or dispenser. 

[0041] The primary object of this invention is to provide 
a rolled sheet material dispenser With an improved braking 
mechanism to brake the roll against inadvertent unWinding 
of an excess quantity of material, and to hold the roll in place 
While a portion is being torn therefrom. This is accomplished 
by providing a dispenser having a pair of outer, opposed 
brackets hingedly attached in predetermined, spaced rela 
tionship to each other to the surface of a base or directly to 
a surface such as a Wall, cabinet door, cabinet surface, or 
other surface, alloWing a sWinging movement of the brack 
ets from a normally substantially perpendicular axis to the 
surface, inWard toWards each other. 

[0042] The brackets are normally biased by an axially 
compressible support tube assembly removably mounted 
betWeen them to erect service positions substantially per 
pendicular to the surface, alloWing the free rotation of the 
roll mounted thereon. The brackets are designed so that they 
abut the surface When they are erected to their service 
positions, Whereby the sWinging movement of the brackets 
is limited to an extent determinative of said service posi 
tions. In other Words, the brackets can only sWing inWards 
from their erect service positions, but not outWards from 
these positions. The biasing means accommodates tempo 
rary inWard movement of the brackets toWards each other so 
that the inner faces of the brackets frictionally engage the 
ends of the roll, Whereby they grip and hold the roll in a 
predetermined position so that an article can readily be 
separated from the roll. Consequently, there is a resultant 
tendency on the part of the person utiliZing the device to 
limit the amount of material dispensed from the roll. 

[0043] The axially compressible support tube assembly 
typically is comprised of a spring-loaded spindle means 
comprising tWo separate sleeves, and having end pins or 
projections adapted to be sprung or snapped into opposed 
sockets in the brackets Whereby it loosely journals and 
rotatably retains a roll of sheet material by extending 
through the center core of the roll. The axially compressible 
support tube assembly can easily be removed from the 
brackets for replacement of the used roll. 
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[0044] In operation, the user With one hand pulls the 
unWound leading section of the roll until a desired length is 
unWound from the roll, then With his other hand presses 
inWard on either bracket toWard an edge of the roll. Since the 
brackets hinge inWard from their erect service positions, the 
roll becomes sandWiched betWeen the tWo brackets, thus 
arresting rotation of the roll and further unWinding thereof. 
With the bracket still pressed inWards to brake the rotation 
of the roll, the user then tears off the unWound, leading 
section from the roll, afterWhich the bracket is released so 
that it returns to its erect service position through the biasing 
means in the axially compressible support tube assembly. 

[0045] Another object of the present invention is to pro 
vide a rolled sheet material dispenser Which may be adapted 
for fabrication from many different materials, so that the 
choice of material and ?nish can be according to the dictates 
of style, availability, price and other considerations, being 
matters easily determined to suit particular conditions and 
needs. 

[0046] Another object is to provide a dispenser Which 
generally improves and simpli?es the construction and 
operation of dispensers of the character described. 

[0047] Another object is to provide a dispenser Which, 
through the use of an axially compressible support tube 
assembly, facilitates simple, unobtrusive, and inexpensive 
design, manufacturing, and assembly of the device, since 
these support tube assemblies are commercially available for 
purchase and may not need to be manufactured speci?cally 
for the present invention. This facilitates economies of scale, 
and therefore either a loWer retail selling price, or greater 
pro?t margins for the manufacturer. The commercial avail 
ability of hinging and other attaching means that can be used 
in the present invention Will also facilitate these bene?ts. 

[0048] Another object is to provide a dispenser Which is 
simple to understand and use, safe, easy, and convenient to 
operate, and Which Will give generally ef?cient, reliable, and 
durable service. The present invention provides a dispenser 
in Which a paper roll may be quickly, easily, and readily 
inserted or removed. This is accomplished by using an 
axially compressible support tube assembly that most users 
of conventional dispensers are already familiar With in its 
appearance, use, and operation. 

[0049] Another object is to provide a dispenser Which, 
through the use of an axially compressible support tube 
assembly, can be used at any angle Without loss of function, 
including but not limited to a horizontal position, typically 
mounted on a Wall, cabinet, or other surface, or in a vertical 
position, typically un-mounted, resting on a countertop or 
other ?at surface, Without the need for modi?cation or 
additional mechanism. This provides both environmental 
advantages and cost savings to the user by his not needing 
to purchase a neW model and disregard the old if he decides 
to change from a countertop to a Wall-mounted model, or 
vice-versa. This advantage also affords the present invention 
a long product life cycle, that is further provided by the use 
of a removable axially compressible support tube assembly, 
Which can be easily replaced if it breaks or Wears out. 

[0050] Another object is to provide a dispenser Which 
obviates the need for any other type of biasing mechanism, 
by taking advantage of the inherent qualities in a removable 
axially compressible support tube assembly. 














