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(57) ABSTRACT 

A retractable hose central vacuum cleaning System compris 
ing a retractable vacuum hose configured to retract through 
a valve assembly, into a System vacuum pipe responsive to 
the vacuum communicated from a vacuum Source. The valve 
assembly comprising a Static valve Seal adapted for coupling 
a System vacuum pipe to the vacuum hose to create a 
Substantially air-tight Sealed communication between the 
System vacuum pipe and the vacuum hose. The Static valve 
Seal being adjustable from a first unsealed configuration 
where the vacuum hose can move freely through the valve 
assembly and System vacuum pipe, to a Second Sealed 
configuration where the vacuum hose is in Sealed commu 
nication with a System vacuum pipe, and where the vacuum 
hose is substantially fixed in relative position to the valve 
assembly. Wherein movement from first configuration to the 
Second configuration locks the vacuum hose in place relative 
to the valve assembly. 

23 Claims, 10 Drawing Sheets 
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RETRACTABLE HOSE CENTRAL WACUUM 
CLEANING SYSTEM APPARATUS AND 

METHOD 

This application claims the benefit of U.S. Provisional 
Application No. 60/476,887 filed Jun. 5, 2003. 

BACKGROUND 

This invention relates generally to central vacuum clean 
ing Systems, and more particularly to central Vacuum clean 
ing Systems comprising retractable Suction hoses that retract 
into a System vacuum pipe. 

Central vacuum cleaning Systems are well known and 
have been available for many years. One early design is U.S. 
Pat. No. 3,593,363 issued in 1972 disclosing a central 
Vacuum cleaning System using a retractable hose. The 
inserted end of the hose has a compressible annular Seal. The 
hose is pulled out of the Suction conduit located in a wall or 
floor until the foot end or inserted end reaches the receptacle 
mounted on the floor or wall, at which time the annular Seal 
on the hose engages a corresponding annular abutment at the 
receptacle to hold the hose in position and Seal between the 
hose and the receptacle. Accordingly, this design requires 
that the full length of the hose be pulled out prior to the user 
using the vacuum. 

In 1987, U.S. Pat. No. 4,688,596 issued disclosing a wall 
outlet box for a control vacuum System that connects to a 
vacuum hose. The 596 design does not provide any hose 
Storage, or retractable hose features. 

In 1990, U.S. Pat. No. 4,895.528 issued disclosing a 
hose-to-wall fitting for a central vacuum system. Like the 
earlier 596 reference, the features of the 528 patent were 
directed to a hose connection fitting only. 

Later, in 1996, U.S. Pat. No. 5,526,842 issued to Chris 
tensen disclosing a motorized hose wind-up mechanism that 
requires a Somewhat complicated and expensive mechanism 
for the operation thereof. 

While most of the above noted central vacuum system 
designs include features that are useful in the task to perform 
the debris Vacuum removal process, they typically do not 
provide a simple, quick way of deploying a long vacuum 
hose to a Selected length. In addition, these designs do not 
address the problems associated with convenient Storage of 
Such long hoses. 

Accordingly, a need remains for a central vacuum clean 
ing System that is easy to install, and facilitates ease of 
deployment of the vacuum hose therein, and ease of Storage 
of the same following the use of a long vacuum hose to 
quickly clean large areas. 

SUMMARY OF THE INVENTION 

One object of the present invention is to reduce the effort 
required to deploy and operate a central Vacuum system. 
A Second object is to reduce the costs associated with 

installing a central vacuum System. 
Another object is to manage and easily Store a long 

Vacuum hose in a central vacuum System. 
Yet another object is to employ common readily available 

Vacuum accessories constructed for use with central vacuum 
Systems. 
A further object is to Stabilize and maintain a deployed 

Vacuum hose that moves responsive to the vacuum created 
by a central vacuum system. 

Still another object is to maintain the air Seal around a 
Vacuum hose designed to retract in a vacuum System pipe. 
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2 
An additional object is to allow the user to Select the 

desired length of vacuum hose needed to perform the 
Vacuum process. 
The invention is a retractable hose central vacuum clean 

ing System provided for use in locations where ease of 
deployment of the vacuum hose is desired. The retractable 
hose central vacuum cleaning System comprises a retractable 
Vacuum hose that includes a tool end adapted to removably 
receive a vacuum cleaning tool for vacuuming debris, and an 
opposing retracting end. 

In addition, the retractable hose central vacuum cleaning 
System includes a valve assembly having a receiving port for 
receiving the retracting end of the vacuum hose. In this way, 
the vacuum hose can extend through the receiving port and 
through the valve assembly. Further, the valve assembly 
comprises a vacuum pipe connection port that is adapted to 
receive a System vacuum pipe that is in communication with 
a centrally located vacuum Source for creating a vacuum 
within the System vacuum pipe. 

Moreover, the valve assembly incorporates a Static valve 
Seal that is located between the receiving port and the 
Vacuum pipe connection port. The Static valve Seal is 
adapted for coupling together a System vacuum pipe to the 
Vacuum hose to create a Substantially air-tight Sealed com 
munication between the System vacuum pipe and the 
Vacuum hose. Accordingly, the vacuum generated by a 
central vacuum Source is communicated through a System 
Vacuum pipe, and through the vacuum hose to a vacuum 
cleaning tool. 

In order to manage the vacuum hose, the Static valve Seal 
is adjustable from a first unsealed configuration where the 
Vacuum hose can move freely, in either direction, through 
the valve assembly and through a System vacuum pipe. AS 
will be more fully explained in the following, the retracting 
movement of the vacuum hose is responsive to the vacuum 
created by a vacuum Source. 

Further, the Static valve Seal is adjustable to a Second 
Sealed configuration where the vacuum hose is in Sealed 
communication with a System vacuum pipe, and where the 
Vacuum hose is Substantially fixed in relative position to the 
valve assembly. In this way, the movement from first con 
figuration to the Second configuration enables a user to Select 
and fix the vacuum hose length that extends outward from 
the receiving port of the valve assembly. 
The foregoing and other objects, features, and advantages 

of this invention will become more readily apparent from the 
following detailed description of a preferred embodiment 
which proceeds with reference to the accompanying draw 
ings, wherein the preferred embodiment of the invention is 
shown and described, simply by way of illustration of the 
best mode contemplated of carrying out the invention. AS 
will be realized, the invention is capable of other and 
different embodiments, and its Several details are capable of 
modifications in various obvious respects, all without 
departing from the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a simplified Schematic view illustrating a retract 
able hose central vacuum System connected to a vacuum 
System pipe that includes a central vacuum Source. 

FIG. 1A is a fragmentary Side perspective View illustrat 
ing an end cuff Stiffener inserted into a vacuum hose near the 
hose end cuff thereof. 

FIG. 2 is a front side perspective view of a valve assembly 
having a vacuum hose extending through the Same, wherein 
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the valve housing thereof is installed within a wall structure 
with the System vacuum pipe routed from above. 

FIG. 3 is a cross-sectional view taken along 3-3 in FIG. 
2. illustrating the valve assembly and the valve housing 
thereof installed within a wall structure. 

FIG. 4 is a perspective view of a static valve seal wherein 
the clamp lever is in a first position where the flexible sleeve 
is in the first undeformed, unsealed configuration, ready to 
receive a vacuum hose to enable the vacuum hose to move 
substantially freely through the valve assembly. 

FIG. 5 is cross-sectional view taken along 5-5 in FIG. 4. 
FIG. 6 is an exploded perspective view of a static valve 

Seal and the components thereof. 
FIG. 7 is a cross-sectional view through the clamp of a 

Static valve Seal with the clamp in the first unclamped 
position. 

FIG. 8 is a cross-sectional view through the clamp of a 
Static valve Seal with the clamp in the Second clamping 
position. 

FIG. 9 is a fragmentary perspective view of a hose collar 
installed on an end of a vacuum hose with a hose Sock tucked 
around the end of the vacuum hose, and the hose collar 
engaging the vacuum hose and hose Sock to maintain the 
hose Sock in position. 

FIG. 10 is a fragmentary sectional view illustrating an 
O-ring retainer employing an O-ring to maintain an air-tight 
connection between a System vacuum pipe and the valve 
assembly. 

FIG. 11 is a perspective view of an alternate embodiment 
where a Static valve Seal comprises a collet shiftingly 
disposed around a tapered compression sleeve. 

FIG. 12 is a sectional view of the embodiment illustrated 
in FIG. 11, wherein the radially inner surface of the collet is 
disengaged from the compression elements of the compres 
Sion sleeve. 

FIG. 13 is a sectional view of an embodiment similar to 
that of FIG. 12 wherein the collet comprises a radially inner 
threaded Surface for rotational engagement with a threaded 
compression Sleeve, wherein the radially inner Surface of the 
collet is disengaged from the compression elements of the 
compression sleeve. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

FIGS. 1 through 9 show an embodiment of a retractable 
hose central vacuum cleaning System 10. The vacuum 
cleaning System 10 is provided to assist and Simplify the 
management of a retractable vacuum hose 12 in locations 
where ease of deployment of a vacuum hose is desired. 

The vacuum cleaning System 10 comprises the retractable 
Vacuum hose 12 of the type commonly employed in central 
Vacuum cleaning Systems, and a valve assembly 14 designed 
to operate with a Standard, readily available central vacuum 
Source 16. A plurality of valve assemblies such as valve 
assembly 14 may be installed in the vacuum cleaning System 
10, and may be positioned at various locations in a building. 
The vacuum cleaning System 10 also utilizes industry Stan 
dard Vacuum plumbing, including a System vacuum pipe 18, 
with minor exceptions. Large radius elbows 20, having a 
radius in the range of 9 to 12 inches, are required to allow 
the vacuum hose 12 to pass through the bends in the System 
vacuum pipe 18. Likewise, as will be discussed more fully 
below, a valve housing 22 is typically provided to contain 
the hose-clamping and Sealing components of the valve 
assembly 14, as well as for accessing the tool end 24 of the 
Vacuum hose 12. 
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Valve assembly 14 is connected for communication with 

a Suitable System vacuum pipe 18 fitted with large radius 
elbows to facilitate hose Storage within the System vacuum 
pipe 18. Additionally, the valve assembly 14 is preferably 
formed with the Suitable valve housing 22 that can be 
installed within a standard wall construction between wall 
Surfaces 26 and 28, and secured to wall stud 30 as is shown 
in FIGS. 1 through 3. As illustrated, the valve assembly 14 
is configured for ease of removal from its mounted position 
to facilitate Servicing and replacement without altering the 
wall covering or the vacuum System plumbing. The valve 
assembly 14 is designed to fit completely into the Space 
inside a standard 2x4 stud wall, between wall Surfaces 26 
and 28, through an opening in the wall that is larger, by a 
clearance gap, than the foot print of the valve housing face 
flange 34. In this way, a faceplate 36 that mounts flush with 
the wall outside Surface 46 is used to cover the clearance 
gap. 

The back edge 38 of the valve housing 22 is chamfered for 
installation clearance as shown in FIG. 3. The chamfered 
end 40 of the valve housing 22 is inserted into the wall so 
that the same is disposed away from the vacuum pipe end 42 
and rotated through the opening until it is totally inserted 
between the wall surfaces 26 and 28. The valve assembly 14 
is then Slid towards the vacuum pipe end 42 until the vacuum 
pipe connection port 44 engages the vacuum pipe end 42 of 
the System vacuum pipe 18. For installation, Valve housing 
22 is gently rocked back and forth to aid in the alignment and 
insertion of the Vacuum pipe end 42 into the vacuum pipe 
connection port 44. 

In one embodiment illustrated in FIG 10, an o-ring 
retainer 50 has a lead-in taper, i.e., a radially tapered inner 
Surface 52 to accommodate an angular misalignment with 
the centerline of the system vacuum pipe 18. With this 
arrangement, as the vacuum pipe end 42 enters the O-ring 
retainer 50, it slides through and against a captive O-ring 56 
which Seals the outside Surface of the System vacuum pipe 
18 with the lead-in radially tapered inner Surface 52. No 
other attachments to the System vacuum pipe 18 are 
required. The o-ring retainer 50 has clearance ahead of the 
O-ring 56 to accommodate variation in vacuum pipe engage 
ment lengths. Since Sealing occurs on the radially outer 
Surface of the System vacuum pipe 18, the condition and 
exact position of the vacuum pipe end 42 is not critical. 

Turning now to FIGS. 2 and 3, valve housing face flange 
34 is disposed adjacent to, and flush with the wall stud 30 
which results in a gap 59 between the sidewall 58 of valve 
housing 22 and wall stud 30. Accordingly, a wall stud 
standoff 60 is attached to wall stud30 to build or shim out-to 
the sidewall 58 of valve housing 22. In addition, the valve 
housing 22 is attached to the wall stud 30 and wall stud 
standoff 60 with mounting screws 66 through horizontal 
slots or holes 68 in the valve housing sidewall 58. The valve 
assembly 14 is then slid towards the wall opening to the limit 
of the mounting slots, i.e., holes 68 and the mounting Screws 
66 lightly tightened. A standoff 70 the same general size and 
shape as the valve housing face flange 34 is used to build out 
slightly beyond the wall 18 outer surface. The faceplate 36 
and valve housing door 72 are then attached to the valve 
housing 22 by passing mounting ScrewS 74 through the 
standoff 70 into the valve housing face flange 34. As 
indicated in the drawings, the standoff 70 can be constructed 
integrally with the faceplate 36. 
To facilitate mounting the valve housing 22, the heX head 

mounting Screws 66, inside the valve housing 22 are loos 
ened and the whole valve assembly 14 slid back into the wall 
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until the faceplate 36 rests flush against the outer wall 
Surface. The mounting ScrewS 66 are then tightened. 

In Some installations the System vacuum pipe is routed 
down through the wall from the ceiling and in others it is 
routed up from the floor. The valve assembly 14 can be 
mounted with the vacuum pipe connection port 44 pointing 
up or down and on either side of the wall stud 30. 

The common mounting hole pattern in the faceplate 36, 
standoff 70 and valve housing face flange 34 is typically 
symmetrical. The faceplate 36 and valve housing door 72 are 
mounted with the valve housing door Swinging up. The 
Valve housing 22 can be mounted with the vacuum pipe 
connection port 44 pointing up or it can be rotated 180 
degrees and mounted with the Same pointing down. In either 
case the valve housing door 72 Swings up. The valve housing 
door is equipped with a seal 76 and when closed, the valve 
housing 22 is air tight preventing leakage and reduced 
Vacuum Suction at the other valves in the System. 

For System operation, the vacuum hose 12 is extracted 
from Storage by opening valve housing door 72 on the valve 
assembly 14, reaching inside, grasping the hose end cuff 78 
and pulling outward. Any length of vacuum hose 12, up to 
full length, can be extracted. The operator then closes clamp 
80 by moving the clamp lever 82 to the second closed 
clamping position. This Seals the outer Surface of the 
vacuum hose 12 to the radially inner surface 83 of a flexible 
sleeve 84 which is connected through the vacuum pipe 
connection port 44 to the System vacuum pipe 18 preventing 
air leaks. It also locks the vacuum hose 12 in position 
preventing further deployment or retraction. 

Moreover, there is a hose receptacle 86 and a guide roller 
88 to guide the vacuum hose 12 and prevent chafing as it 
enters and leaves the valve assembly 14. The operator now 
attaches the tool handle 90 onto the vacuum hose end cuff 
78. It should be noted the tool handle 90 is one of various 
Vacuum accessories 91 which could also include a vacuum 
wand 93, and a vacuum cleaning tool 97 as illustrated in 
FIG.1. The vacuum cleaning system 10 is now ready to use 
in the conventional manner. This System may feature a 
wireless (RF) controller (not illustrated) integrated into the 
tool handle 90 to turn the vacuum source 12 on and off. An 
off-on Switch (not illustrated) could be mounted on or near 
the valve assembly 14 if the wireless controller is not 
preferred. 

Use of a wireleSS controller eliminates the need for any 
electrical wiring routed to the valve assembly 14 and any 
electrical conductors in the vacuum hose 12. This results in 
a cost Savings both in installation labor and in the use of 
lower cost components. 

Conventionally, vacuum cleaning Systems are provided 
with a debris trap for preventing large debris, Such as pens 
and pencils, from entering the System. Typically this trap is 
in the form of a sharp 90 degree turn in the System vacuum 
pipe immediately behind the valve assembly. AS previously 
noted, this hose Storage System cannot tolerate Sharp turns in 
the portion of the pipe used for hose Storage, So a debris trap 
can not be use at this location. A much preferred location for 
the debris trap 92 is shown in FIG. 1, wherein debris trap 92 
is integrated into the tool handle 90 in the form of an offset 
or jog in the air passage. 

Alternately, the debris trap can be located anywhere 
between the tool end 24 of vacuum hose 12 and the tool end 
95 of the tool handle 90. It can be integrated into the tool 
handle 90 or it can be a separate component. In addition, it 
should also be noted that an end cuff stiffener 98 can also be 
employed as a Stiffening insert within the vacuum hose 12 
near the hose end cuff 78, or at the opposing retracting end 
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108. The cuff stiffener is primarily used to prevent the 
Vacuum hose 12 from bending enough to travel or move 
through the valve assembly 14. 
When the operator is finished with the cleaning task, the 

Vacuum hose 12 is retracted by releasing the clamp 80, and 
allowing the System vacuum to pull the vacuum hose 12 
back to the valve housing 22 and into the System vacuum 
pipe 18. The rate of retraction can be controlled by restrict 
ing the air flow into the tool handle nozzle 94 or hose end 
cuff 78 with the operator's hand or other air restriction 
device. 
The tool handle 90 is then detached from the hose end cuff 

78 and the vacuum hose 12 is retracted inside and through 
the valve assembly 14. If so equipped, the RF sender (not 
illustrated) on the tool handle 90 is used to turn off the 
vacuum source 16 and the valve housing door 72 is closed. 
The tool handle 90 and other vacuum accessories used are 
Stored in a conventional closet or cabinet. 

Directing attention to FIG. 9, the performance of this hose 
Storage and retraction arrangement can be enhanced by 
covering vacuum hose 12 with a thin, tight fitting fabric hose 
sock 96. Most vacuum hoses are of the elastomeric spiral 
ribbed construction and generate Significant friction between 
the hose outer Surface thereof and the vacuum plumbing 
including the System vacuum pipe 18. Further, a fabric tube, 
referred to in the industry as a “hose sock” is placed over the 
entire length of the vacuum hose 12. This reduces the 
friction and provides increased "Sealing action” between the 
outside surface of the hose sock 96 and the radially inner 
Surface of the System vacuum pipe 18 thereby increasing the 
Suction force available to pull the hose back into the system 
Vacuum pipe 18 using the System vacuum Suction. 
The hose sock 96 does not provide an air tight seal with 

the System vacuum pipe 18. This leakage reduces the Suction 
and air flow available for cleaning at the “tool end” of the 
Vacuum hose 12 and must be eliminated during the vacu 
luming operation. 

Accordingly, it is the valve assembly 14 that comprises a 
primary object of this invention. Included therein is a 
flexible sleeve 84 disposed in the valve housing 22 con 
nected to the System vacuum pipe through the vacuum pipe 
connection port 44. The vacuum hose 12 passes through the 
flexible sleeve 84 before exiting the valve assembly 14. The 
flexible sleeve 84 is encircled by a clamp band 100 which 
can be tightened or loosened by the operator moving the 
clamp lever 82 which opens and closes clamp 80. The clamp 
band 100 correspondingly compresses, i.e., radially 
deforms, or relaxes the flexible sleeve 84 radially. When the 
flexible sleeve 84 is deformed, i.e., compressed radially 
around the radially outer surface 101 (FIG. 9) of the vacuum 
hose 12, and accordingly the hose Sock 96, it forms a Seal 
forcing the air to flow into the tool end 24 of the vacuum 
hose 12. 

It should be understood that when the flexible sleeve 84 
is compressed as noted above, it also provides another 
important function. For example, any time the System 
Vacuum Source 16 is turned on, the Suction pulls the vacuum 
hose 12 back into the system vacuum pipe 18. The pulling 
force varies depending on the degree of air restriction at the 
tool end 24 of the vacuum hose 12. This means that unless 
the vacuum hose 12 is axially restrained by Some other 
means, the operator would constantly have to pull on the 
Vacuum hose to keep it from being retracted into the System 
vacuum pipe 18. The radially compressed and deformed 
sleeve 84 acts as a brake or lock to axially restrain the 
Vacuum hose 12. 
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Turning again to FIG. 9, there is a recognized need in the 
central vacuum cleaner industry for a convenient, low profile 
device to Secure and terminate the ends of hose Socks to the 
Vacuum hose ends. One present industry method of attach 
ment utilizes draw strings (not illustrated), captured in the 
ends of the Sock, which are pulled tight around the vacuum 
hose and tied. This results in an enlarged Sock outside 
diameter, and a draw String knot at each end of the Sock. For 
this reason, the present invention includes a hose collar 104 
which provides an improved method of attaching the hose 
Sock 96 to the vacuum hose 12 at the ends thereof. Hose 
collar 104 has an outer surface 106 which engage the 
internal threads or Spiral ribs on a vacuum hose inner Surface 
102. Accordingly, the hose sock 96 covers the entire outer 
Surface of vacuum hose 12. 

In installation, the hose collar 104 is forced into the 
Vacuum hose 12, pressing the hose Sock 96 against the inner 
wall of the vacuum hose 12, trapping hose sock 96 between 
the hose collar 104 and the vacuum hose 12. While this 
design and arrangement utilizes a hose collar 104, any 
device with features that engage the inner Surface 102 of a 
Vacuum hose 12, and that engage and trap the hose Sock 96 
between these features and the inner Surface 102 of a 
Vacuum hose 12 could be employed. 

Additionally, the hose collar 104 includes an outer surface 
106 that is the same or slightly larger than the inside 
diameter of the vacuum hose 12. Similarly, the outside 
diameter 107 of the hose collar 104 is also slightly larger 
than the inside diameter of the radially inner surface 83 of 
the flexible sleeve 84 when the same is in the unclamped 
position. Accordingly, the hose collar 104 acts as a stop or 
detent when the vacuum hose 12 is fully extended. This 
prevents the hose end from inadvertently being pulled out of 
the hose receptacle 86 during a deployment. 

For removal, the hose end at hose collar 104 can be 
removed from the hose receptacle 86 and valve housing 22 
by grasping the vacuum hose 12, as it enters the hose 
receptacle 86, and gently pulling Straight down. The flexible 
sleeve 84 will expand, functioning as a detent, and allow the 
hose collar 104 to pass through. 

This procedure can also be used to remove the vacuum 
hose 12 from the wall for Service, cleaning or replacement. 
The vacuum hose 12 can also be easily moved from one 
Valve assembly to another, and Stored at the last valve 
assembly used. 
While the present vacuum hose Storage arrangement 

focuses on convenient management of multiple hoses, this 
feature allows the System to be operated with only one hose 
and yet provides for convenient hose Storage at the last 
location used. This feature also allows a vacuum hose 12 to 
be shared by another valve assembly which has a damaged 
Vacuum hose until a replacement is obtained. 

Another feature of the present invention, is that clamp 
lever 82 is located such that when the clamp 80 is closed, the 
position of the clamp lever 82 prevents the valve housing 
door 72 from being closed. In other words the clamp 80 must 
be in the first unlocked position in order to close the valve 
housing door 72. This prevents the flexible sleeve 84 from 
being left in the “compressed” deformed condition for long 
periods of time. When clamp 80 is open, clamp lever 82 is 
inside the valve housing 22 thereby allowing the valve 
housing door 72 to close and Seal. 
A plurality of valve assemblies such as valve assembly 14 

can be positioned in Vertical walls or in horizontal floor 
configurations, wherein each would employ its own hose 12, 
and each would be installed and connected to a common 
central vacuum cleaning System 10. 
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In another aspect of the invention, the vacuum hose 12 

includes a retracting end 108 that leads the vacuum hose 12 
into and through the valve assembly 14. For this purpose, 
valve assembly 14 includes a receiving port 110 which is 
defined by hose receptacle 86 for receiving the retracting 
end 108 of the vacuum hose 12. In this way, the vacuum hose 
12 can extend through the receiving port 110, and through 
the valve assembly 14. Further, as noted above, the valve 
assembly 14 comprises the vacuum pipe connection port 44 
adapted to receive the System vacuum pipe 18 that is in 
communication with a centrally located central vacuum 
Source 16 for creating a vacuum within the System vacuum 
pipe. 

Importantly, the valve assembly 14 incorporates a Static 
valve seal 112 that is located between the receiving port 110 
and the vacuum pipe connection port 44. In general The 
Static valve Seal 112 comprises the components that facilitate 
the Substantially air-tight Seal between the vacuum hose 12 
and the System vacuum pipe 18. 

Regarding the above disclosure, the Static valve Seal 112 
would include the flexible sleeve 84 and clamping compo 
nents including clamp 80 along with its clamp lever 82 and 
clamp band 100. In the present invention, the flexible sleeve 
84 includes an integrally formed sleeve flange 154 that is 
disposed adjacent the valve housing 22 as illustrated in FIG. 
2. Additionally, a flange retainer 156 is included to securely 
connect and lead-in the System vacuum pipe 18 into the 
flexible sleeve 84. Fasteners such as 158 could be employed 
to secure the flange retainer 156. 

Moreover, the Static valve Seal 112 is adapted for coupling 
together a system vacuum pipe 18 to the vacuum hose 12 to 
create a Substantially air-tight Sealed communication 
between the System vacuum pipe 18 and the vacuum hose 
12. With this construction, the vacuum generated by the 
central vacuum Source 16 is communicated through the 
System vacuum pipe 18, and through the vacuum hose 12 to 
the vacuum accessories 91 including a vacuum cleaning tool 
97 which could be connected to a vacuum wand 93. 

In order to manage the vacuum hose 12, the Static valve 
Seal 112 is adjustable from a first unsealed configuration 
where the vacuum hose 12 can move freely, in either 
direction, through the valve assembly 14 and through a 
System vacuum pipe 18. AS disclosed above, the retracting 
movement of the vacuum hose is responsive to the vacuum 
or Suction created by a vacuum Source 16. 

Further, the static valve seal 112 is adjustable to a second 
Sealed configuration where the vacuum hose is in Sealed 
communication with a System vacuum pipe 18, and where 
the vacuum hose 12 is Substantially fixed in relative position 
to the valve assembly 14. In this way, the movement from 
first configuration to the Second configuration enables a user 
to Select and fix the length of vacuum hose 12 that extends 
outward from the receiving port 110 of the valve assembly 
14. 

In one embodiment, the Static valve Seal 112 comprises 
radially deformable flexible sleeve 84 adapted for sealed 
communication with the system vacuum pipe 18. The flex 
ible sleeve 84 is disposed for receiving the vacuum hose 12 
So that the vacuum hose 12 can extend Substantially coaxi 
ally through the flexible sleeve 84, into the system vacuum 
pipe 18. Importantly, the flexible sleeve 84 is adjustable to 
radially deform from a first non-deformed configuration, 
where the vacuum hose 12 can move substantially freely 
through the valve assembly 14 and into the System vacuum 
pipe 18, to a Second radially deformed configuration where 
the flexible sleeve 84 is radially deformed to constrict tightly 
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around the vacuum hose 12 to create Substantially air-tight 
Sealed communication between the vacuum hose 12 and a 
System vacuum pipe 18. 

It should be understood, that there are many ways to cause 
the flexible seal 84 to deform as noted above. For example, 
a user could simply grasp the flexible Seal with a hand and 
Squeeze tightly. Because the flexible Seal 84 is constructed 
from a Somewhat Soft PVC type of material, the Squeezing 
preSSure would not have to be that great. 

Further, the flexible sleeve 84 includes a radially inner 
sleeve outlet Surface 118 that is of a size and diameter to 
Snugly receive the vacuum pipe end 42 of a System vacuum 
pipe 18. This produces a somewhat loose interference fit that 
could be adequate to form an air-tight Seal between the 
system vacuum pipe 18 and the flexible sleeve 84. However, 
a clamp mechanism is typically provided to increase and 
Secure the Seal. For this purpose, a worm type drive clamp 
138 is employed for this purpose. 

Regarding the air-tight Seal required between the vacuum 
hose 12 and the flexible seal 84, one embodiment, noted 
above, employs the clamp 80 that comprises the clamp band 
100 disposed around the flexible seal 84 to deform the same 
when the clamp lever 82 is moved from an open to the closed 
clamping position. AS can be seen, this type of clamping 
mechanism simply uses the clamp lever 82 connected to the 
clamp band 100, wherein the clamp lever pivots about a 
clamp pivot point 140, with the band connection point 142 
shifting to an over-center position in relation to the clamp 
pivot point 140. In this way, the clamp lever 82 will remain 
in the closed position when it is So moved. Also, in this type 
of construction, the clamp 80 could be mounted by a clamp 
bracket 144 to the valve housing 22 by any means of 
attachment, including bracket fasteners 146 (FIG. 4) 

Directing attention to FIGS. 11 through 13, another 
embodiment is illustrated where the static valve seal 112 is 
formed by a radially tapered member engaging a radially 
disposed Surface. For example, a compression sleeve 168 is 
coaxially disposed around the flexible sleeve 84. The com 
pression Sleeve 168 having a plurality of Spaced, cantile 
vered compression elements 173 encircling the flexible 
sleeve 84. Each compression element 173 extends along the 
flexible sleeve 84 to define a radially outer tapered surface 
170 that tapers in an axial direction as best illustrated in FIG 
12. Also, an axially shiftable collet 174 includes a radial 
inner surface 178 disposed around the compression sleeve 
168. The collet 174 being axially shiftable or slidable from 
a first position, where the radially inner surface 178 thereof 
is disengaged from the compression elements 173, to a 
Second engaging position where the radially inner Surface 
178 of the collet 174 engages the radially outer tapered 
surface 170 of the compression elements 173 causing the 
same to bend toward the flexible sleeve 84, deforming the 
flexible sleeve 84 to constrict tightly around the vacuum 
hose 12 to create Substantially airtight Sealed communica 
tion between the vacuum hose 12 and a System vacuum pipe 
18. 

In another aspect of the invention, the collet 186 is 
threaded as illustrated in FIG. 13. Likewise, the compression 
sleeve 184 is formed to threadedly engage the threaded 
collet 186 by rotation of the collet 186. As can be seen, the 
Same Sealing action in imposed on the flexible Seal 84. 

Regarding the fit of the System vacuum pipe into the 
flexible sleeve 84, a System pipe receiving Seat 124 is 
formed by creating a step in the transition from the radially 
inner sleeve outlet surface 118 to the sealing portion of the 
flexible seal 84. Similarly, a receptacle receiving seat 132 is 
formed by creating a step as best shown in FIGS. 5, 12, and 
13. The receiving seat 132 is provided as a stop for the hose 
receptacle 86. Additionally, because of the manufacturing 
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10 
process, a crown 134, i.e., a slightly raised area, is formed 
in the radially inner Surface 83, of the flexible seal 84. 

In the drawings and Specifications there have been Set 
forth preferred embodiments of the invention and although 
Specific terms are employed, they are used in a generic and 
descriptive Sense only and not for purposes of limitation. 
The design of the hose Seal and restraint depicted in this 
invention combine Several functions, that of Sealing, 
restraining and wear reduction, into one device or mecha 
nism. Separate devices or mechanisms could be used for 
each function. Other devices or mechanisms could be used 
to achieve the functions and results. 

In addition, whereas the drawings and Specifications 
relate to central Vacuum cleaning Systems for a home or 
building, the application is not limited to this industry alone 
but to any industry or operation where a vacuum System is 
used. 

Finally, as Stated above, this application is based on, and 
claims benefit of U.S. Provisional Application No. 60/476, 
887 filed Jun. 5, 2003. It should be noted that the reference 
numerals for Some of the components have been changed 
from the provisional application. The changes were only 
made to present a generally more Sequential order thereof in 
the Specification, and to aid the reader in locating and croSS 
reference components disclosed in the illustrations and the 
Specification. 

Having illustrated and described the principles of my 
invention in a preferred embodiment thereof, it should be 
readily apparent to those skilled in the art that the invention 
can be modified in arrangement and detail without departing 
from Such principles. I claim all modifications coming 
within the Spirit and Scope of the accompanying claims. 
What is claimed is: 
1. A retractable hose central vacuum cleaning System 

comprising: 
a retractable vacuum hose having a tool end adapted to 

removably receive a vacuum cleaning tool for vacu 
luming debris, and an opposing retracting end; 

a valve assembly having a receiving port for receiving the 
retracting end of the vacuum hose, wherein the vacuum 
hose is extendable through the receiving port and 
through the valve assembly; 

the valve assembly further comprising: 
a vacuum pipe connection port adapted to receive a 

System vacuum pipe that is in communication with a 
central vacuum Source for creating a vacuum within the 
System vacuum pipe; 

a Static valve Seal disposed between the receiving port and 
the Vacuum pipe connection port, the Static valve Seal 
being adapted for coupling the System vacuum pipe to 
the vacuum hose to create Substantially air-tight Sealed 
communication between the System vacuum pipe and 
the Vacuum hose So that the vacuum generated by the 
central vacuum Source can be communicated through 
the vacuum hose to the vacuum cleaning tool; and 

wherein the static valve seal is adjustable from a first 
unsealed configuration where the vacuum hose can 
move freely through the valve assembly and through 
the System vacuum pipe, responsive to the vacuum 
created by the central vacuum Source, to a Second 
Sealed configuration where the vacuum hose is in 
Sealed communication with the System vacuum pipe, 
and where the vacuum hose is Substantially fixed in 
relative position to the valve assembly, wherein the 
movement from first unsealed configuration to the 
Second Sealed configuration enables a user to Select and 
fix the vacuum hose length that extends outward from 
the receiving port of the valve assembly. 
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2. The retractable hose central vacuum cleaning System as 
recited in claim 1 wherein the static valve seal further 
comprises a radially deformable flexible sleeve adapted for 
Sealed communication with the System vacuum pipe, the 
flexible sleeve being disposed for receiving the vacuum hose 
So that the vacuum hose can extend Substantially coaxially 
through the flexible Sleeve, into the System vacuum pipe; 
and 

wherein the flexible sleeve is adjustable to radially deform 
from a first non-deformed configuration, where the 
Vacuum hose can move Substantially freely through the 
Valve assembly and into the System vacuum pipe, to a 
Second radially deformed configuration where the flex 
ible sleeve is radially deformed to constrict tightly 
around the vacuum hose to create Substantially air-tight 
Sealed communication between the vacuum hose and 
the System vacuum pipe, and where a Selected length of 
Vacuum hose is fixed and maintained outward from the 
receiving port. 

3. The retractable hose central vacuum cleaning System as 
recited in claim 2 wherein the flexible sleeve further com 
prises a radially inner sleeve outlet Surface adapted to 
Sealingly receive the System vacuum pipe. 

4. The retractable hose central vacuum cleaning System as 
recited in claim 2 wherein the flexible sleeve further com 
prises a radially inner sleeve outlet Surface adapted to 
Sealingly receive the System vacuum pipe, wherein a Sub 
Stantially air-tight Seal is formed by an interference fit 
between the radially inner sleeve outlet surface and the 
System vacuum pipe. 

5. The retractable hose central vacuum cleaning System as 
recited in claim 3 further comprising an adjustable clamp 
having a band disposed around the flexible sleeve, the clamp 
being adjustable to deform the radially inner sleeve outlet 
Surface inward to create a seal between the flexible sleeve 
and the System vacuum pipe. 

6. The retractable hose central vacuum cleaning System as 
recited in claim 2 wherein the static valve seal further 
comprises means for radially deforming the flexible sleeve, 
Said deforming means being movable from a first non 
deforming configuration where the vacuum hose can move 
Substantially freely through the valve assembly, to a Second 
deformed configuration to deform the flexible sleeve to 
constrict tightly around the vacuum hose. 

7. The retractable hose central vacuum cleaning System as 
recited in claim 6 wherein the deforming means comprises 
a clamp having an adjustable clamp band disposed around 
the flexible sleeve, the clamp band being movable from the 
first non-deforming configuration, where the vacuum hose 
can freely move through the valve assembly, to the Second 
radially deformed configuration to radially deform the flex 
ible sleeve to constrict tightly around the vacuum hose to 
form a Substantially air-tight Seal between the vacuum hose 
and the System vacuum pipe. 

8. The retractable hose central vacuum cleaning System as 
recited in claim 7 wherein the clamp further comprises a 
clamp lever, wherein the clamp band is responsive to the 
clamp lever being shifted from a first position where the 
clamp band in untensioned, to a Second position where the 
clamp band is tensioned to radially deform the flexible 
sleeve to constrict tightly around the vacuum hose. 

9. The retractable hose central vacuum cleaning System as 
recited in claim 2 wherein the static valve seal further 
comprises: 

a compression sleeve coaxially disposed around the flex 
ible sleeve, the compression sleeve having a plurality 
of Spaced, cantilevered compression elements encir 
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cling the flexible sleeve, each compression element 
extending along the flexible sleeve to define a radially 
Outer Surface that tapers in an axial direction; and 

an axially shiftable collet having a radial inner Surface 
disposed around the compression sleeve, the collet 
being axially shiftable from a first position, where the 
radially inner Surface thereof is disengaged from the 
compression elements, to a Second engaging position 
where the radially inner Surface of the collet engages 
the tapered Surface of the compression elements caus 
ing the compression elements to bend toward the 
flexible sleeve, deforming the flexible sleeve to con 
Strict tightly around the vacuum hose to create Substan 
tially air-tight Sealed communication between the 
Vacuum hose and the System vacuum pipe. 

10. The retractable hose central vacuum cleaning System 
as recited in claim 9 wherein the collet slidingly engages the 
compression sleeve. 

11. The retractable hose central vacuum cleaning System 
as recited in claim 9 wherein the compression sleeve further 
comprises a radially outer threaded portion, and the radially 
inner Surface of the collet comprises a threaded portion to 
enable threaded engagement with the compression Sleeve So 
that the collet can be rotated to shift from the first position, 
where the radial inner Surface of the collet is disengaged 
from the compression elements, to the Second engaging 
position where the radially inner Surface of the collet 
engages the tapered Surface of the compression elements 
causing the compression elements to bend toward the flex 
ible sleeve, deforming the flexible sleeve to constrict tightly 
around the vacuum hose to create Substantially air-tight 
sealed communication between the vacuum hose and the 
System vacuum pipe. 

12. The retractable hose central vacuum cleaning System 
as recited in claim 2 wherein the valve assembly further 
comprises a valve housing for enclosing the Static valve Seal. 

13. The retractable hose central vacuum cleaning System 
as recited in claim 12 wherein the flexible sleeve comprises 
an integrally formed flange disposed to engage the valve 
housing. 

14. A method for making a retractable hose central 
Vacuum cleaning System comprising the Steps: 

providing a retractable vacuum hose having a tool end 
adapted to removably receive a vacuum cleaning tool 
for vacuuming debris, and an opposing retracting end; 

forming a valve assembly having a receiving port for 
receiving the retracting end of the vacuum hose, 
wherein the vacuum hose is extendable through the 
receiving port and through the valve assembly; 

whereinforming the valve assembly further comprises the 
Steps: 

forming a vacuum pipe connection port adapted to receive 
a System vacuum pipe that is in communication with a 
central vacuum Source for creating a vacuum within the 
System vacuum pipe; 

constructing a Static valve Seal disposed between the 
receiving port and the vacuum pipe connection port, the 
Static valve Seal being adapted for coupling the System 
Vacuum pipe to the vacuum hose to create Substantially 
air-tight Sealed communication between the System 
Vacuum pipe and the vacuum hose So that the Vacuum 
generated by the central vacuum Source can be com 
municated through the vacuum hose to the vacuum 
cleaning tool; 

the Static valve Seal comprising a radially deformable 
flexible sleeve adapted for Sealed communication with 
the System vacuum pipe, the flexible sleeve being 
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disposed for receiving the vacuum hose So that the 
Vacuum hose can extend Substantially coaxially 
through the flexible sleeve, into the System vacuum 
pipe, and 

wherein the flexible sleeve is adjustable to radially deform 
from a first non-deformed configuration, where the 
Vacuum hose can move Substantially freely through the 
Valve assembly and into a System vacuum pipe, to a 
Second radially deformed configuration where the flex 
ible sleeve is radially deformed to constrict tightly 
around the vacuum hose to create Substantially air-tight 
Sealed communication between the vacuum hose and 
the System vacuum pipe, and wherein the movement 
from first non-deformed configuration to the Second 
radially deformed configuration enables a user to Select 
and fix the Vacuum hose length that extends outward 
from the receiving port of the valve assembly. 

15. The method for making a retractable hose central 
Vacuum cleaning System as recited in claim 14 wherein the 
Static valve Seal further comprises means for radially 
deforming the flexible sleeve, Said deforming means being 
movable from a first non-deforming configuration where the 
Vacuum hose can move Substantially freely through the 
Valve assembly, to a Second deformed configuration to 
deform the flexible sleeve to constrict tightly around the 
Vacuum hose. 

16. The method for making a retractable hose central 
Vacuum cleaning System as recited in claim 15 wherein the 
deforming means comprises a clamp having an adjustable 
clamp band disposed around the flexible sleeve, the clamp 
band being movable from a first non-deforming configura 
tion, where the vacuum hose can freely move through the 
Valve assembly, to a Second radially deformed configuration 
to radially deform the flexible sleeve to constrict tightly 
around the vacuum hose to form a Substantially airtight Seal 
between the vacuum hose and the System vacuum pipe. 

17. The method for making a retractable hose central 
Vacuum cleaning System as recited in claim 16 wherein the 
clamp further comprises a clamp lever, wherein the clamp 
band is responsive to the clamp lever being shifted from a 
first position where the clamp band in untensioned, to a 
Second position where the clamp band is tensioned to 
radially deform the flexible sleeve to constrict tightly around 
the vacuum hose. 

18. The method for making a retractable hose central 
Vacuum cleaning System as recited in claim 14 wherein the 
Step of constructing the Static valve Seal further comprises 
the step of: 

forming a compression sleeve coaxially disposed around 
the flexible sleeve, the compression sleeve having a 
plurality of Spaced, cantilevered compression elements 
encircling the flexible Sleeve, each compression ele 
ment extending along the flexible sleeve to define a 
radially outer Surface that taperS in an axial direction; 
and 

forming an axially shiftable collet having a radially inner 
Surface disposed around the compression sleeve, the 
collet being axially shiftable from a first position, 
where the radially inner Surface thereof is disengaged 
from the compression elements, to a Second engaging 
position where the radially inner Surface of the collet 
engages the tapered Surface of the compression ele 
ments causing the compression elements to bend 
toward the flexible sleeve, deforming the flexible 
sleeve to constrict tightly around the vacuum hose to 
create Substantially air-tight Sealed communication 
between the vacuum hose and the System vacuum pipe. 
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19. The method for making a retractable hose central 

Vacuum cleaning System as recited in claim 18 wherein the 
compression sleeve further comprises a radially outer 
threaded portion, and the radially inner Surface of the collet 
comprises a threaded portion to enable threaded engagement 
with the compression sleeve So that the collet can be rotated 
to shift from a first position, where the radially inner Surface 
of the collet is disengaged from the compression elements, 
to a Second engaging position where the radially inner 
Surface of the collet engages the tapered Surface of the 
compression elements causing the compression elements to 
bend toward the flexible sleeve, deforming the flexible 
sleeve to constrict tightly around the vacuum hose to create 
Substantially air-tight Sealed communication between the 
Vacuum hose and the System vacuum pipe. 

20. A retractable hose central vacuum cleaning System 
comprising: 

a retractable vacuum hose having a tool end adapted to 
removably receive a vacuum cleaning tool for vacu 
luming debris, and an opposing retracting end; 

a valve assembly having a receiving port for receiving the 
retracting end of the vacuum hose, wherein the vacuum 
hose is extendable through the receiving port and 
through the valve assembly; 

the valve assembly further comprising: 
a vacuum pipe connection port adapted to receive a 

System vacuum pipe that is in communication with a 
central vacuum Source for creating a vacuum within the 
System vacuum pipe; 

a Static valve Seal disposed between the receiving port and 
the Vacuum pipe connection port, the Static valve Seal 
being adapted for coupling the system vacuum pipe to 
the vacuum hose to create Substantially air-tight Sealed 
communication between the System vacuum pipe and 
the Vacuum hose So that the vacuum generated by the 
central vacuum Source can be communicated through 
the vacuum hose to the vacuum cleaning tool; 

the Static valve Seal comprising a radially deformable 
flexible sleeve adapted for Sealed communication with 
the System vacuum pipe, the flexible sleeve being 
disposed for receiving the vacuum hose So that the 
Vacuum hose can extend Substantially coaxially 
through the flexible sleeve, into the System vacuum 
pipe, and 

wherein the flexible sleeve is adjustable to radially deform 
from a first non-deformed configuration, where the 
Vacuum hose can move Substantially freely through the 
Valve assembly and into the System vacuum pipe, to a 
Second radially deformed configuration where the flex 
ible sleeve is radially deformed to constrict tightly 
around the vacuum hose to create Substantially air-tight 
Sealed communication between the vacuum hose and 
the System vacuum pipe, and, wherein the movement 
from first non-deformed configuration to the Second 
radially deformed configuration enables a user to Select 
and fix the vacuum hose length that extends outward 
from the receiving port of the valve assembly. 

21. The retractable hose central Vacuum cleaning System 
as recited in claim 20 further comprising a clamp having an 
adjustable clamp band disposed around the flexible sleeve, 
the clamp band being movable from a first non-deforming 
configuration, where the vacuum hose can freely move 
through the valve assembly, to a Second radially deformed 
configuration to radially deform the flexible sleeve to con 
Strict tightly around the vacuum hose to form a Substantially 
air-tight Seal between the vacuum hose and the System 
Vacuum pipe. 
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22. The retractable hose central Vacuum cleaning System 
as recited in claim 20 wherein the static valve seal further 
comprises: 

a compression sleeve coaxially disposed around the flex 
ible sleeve, the compression sleeve having a plurality 5 
of Spaced, cantilevered compression elements encir 
cling the flexible sleeve, each compression element 
extending along the flexible sleeve to define a radially 
outer Surface that tapers in an axial direction; and 

an axially shiftable collet having a radially inner Surface 
disposed around the compression sleeve, the collet 
being axially shiftable from a first position, where the 
radially inner Surface thereof is disengaged from the 
compression elements, to a Second engaging position 
where the radially inner Surface of the collet engages 15 
the tapered Surface of the compression elements caus 
ing the compression elements to bend toward the 
flexible sleeve, deforming the flexible sleeve to con 
Strict tightly around the vacuum hose to create Substan 

16 
tially air-tight Sealed communication between the 
Vacuum hose and the System vacuum pipe. 

23. The retractable hose central Vacuum cleaning System 
as recited in claim 22 wherein the compression sleeve 
further comprises a radially outer threaded portion, and the 
radially inner Surface of the collet comprises a threaded 
portion to enable threaded engagement with the compression 
sleeve So that the collet can be rotated to shift from a first 
position, where the radially inner Surface of the collet is 
disengaged from the compression elements, to a Second 
engaging position where the radially inner Surface of the 
collet engages the tapered Surface of the compression ele 
ments causing the compression elements to bend toward the 
flexible sleeve, deforming the flexible sleeve to constrict 
tightly around the vacuum hose to create Substantially 
air-tight Sealed communication between the vacuum hose 
and the System vacuum pipe. 

k k k k k 


