
5 

17 

actually positively clamps the cleaner 1 upwardly against the docking cradle 25, with 

the release lever 38 being used to pivot the catch 35 out of clamping alignment with the 

docking cradle 25, as desired. The docking cradle 25 may likewise be spring biased to 

clamp the cleaner securely against the catch 35. 

The movement of one of the clamping members (e.g. the docking cradle 250) into and 

out of clamping alignment with the other clamping member ( e.g. the bin support 350) 

need not be a pivoting movement. For example, the docking cradle 250 could be 

arranged to slide laterally out of clamping alignment with the bin support 350. The use 

10 of a pivoting clamping member does, however, help minimize the foot print of the 

docking station. 

The use of a first clamping member which can be moved into and out of clamping 

alignment with an opposing clamping member is advantageous, but not essential for 

15 one-handed docking and release. For example, the docking cradle 250 could 

alternatively be fixed to the sliding carriage plate 390 so that it is maintained at all times 

in clamping alignment with the fixed bin support 350. A fixed docking cradle would 

inhibit insertion of the battery pack to a degree; this could be mitigated to a certain 

extent, if desired, by minimizing the length of the docking cradle so that the battery 

20 pack 17 can be inserted into the fixed docking cradle at a very shallow angle. 
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CLAIMS 

1. An arrangement comprising a stick-vac cleaner, the stick-vac cleaner 

comprising a handheld suction unit which is connected to a floor tool by 

an elongate suction wand, the arrangement further comprising a wall­

mountable docking station arranged for releasably locking the stick-vac 

cleaner on a wall in an upright, docked position when not in use. 

2. An arrangement according to claim 1, wherein the docking station is 

arranged for engaging the handheld suction unit in order directly to 

support the hand held suction unit in an upright, docked position. 

3. An arrangement according to claim 1 or 2, wherein the handheld suction 

unit is battery-powered and incorporates a set of exterior charging 

contacts connected to an onboard rechargeable battery, and the docking 

station comprises a respective set of charging contacts for connection to a 

mains supply, the charging contacts on the docking station being arranged 

for engagement with said exterior charging contacts on the handheld 

suction unit to form a battery-charging circuit when the stick vac cleaner is 

in the upright, docked position. 

4. An arrangement according to claim 3, wherein the docking station 

comprises a catch for engaging the handheld suction unit to lock the stick 

vac cleaner in the upright, docked position, the catch being arranged to 

hold the charging contacts on the handheld suction unit in engagement 

with the charging contacts on the docking station. 

5. An arrangement according to claim 4, wherein the catch is spring-loaded 

for urging the charging contacts on the handheld vacuum cleaner into 

engagement with the charging contacts on the docking station. 

6. An arrangement according to any of claims 3 to 5, wherein the external 

charging contacts on the handheld suction unit are positioned so that they 

face upwards when the stick-vac cleaner is in the upright, docked position, 
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and the charging contacts on the docking station are spring-biased for 

urging the charging contacts downwardly into engagement with said 

upward-facing charging contacts on the handheld suction unit. 

7. An arrangement according to any preceding claim, wherein the docking 

station comprises an opposing pair of clamping members, at least one of 

the clamping members being resiliently biased towards the other clamping 

member for resiliently clamping the stick-vac against the other clamping 

member to lock the stick-vac in the upright, docked position. 

8. An arrangement according to claim 7, wherein said pair of clamping 

members consists of a lower clamping member arranged for clamping 

upwardly against a respective lower part of the handheld suction unit and 

an opposing, upper clamping member arranged for clamping downwardly 

against a respective upper part of the handheld suction unit. 

9. 

10. 

An arrangement according to claim 8, wherein the lower clamping 

member is fixed in use, relative to the wall, and the upper clamping 

member is resiliently biased downwards towards the lower clamping 

member. 

An arrangement according to any of claims 7 to 9, wherein the clamping 

members are arranged for relative sliding movement along a clamp axis to 

engage the stick vac, and at least one clamping member is additionally 

arranged for movement into and out of clamping alignment with the other 

clamping member. 

11. An arrangement according to any of claims 7 to 9, wherein the clamping 

members are arranged for relative sliding movement along a clamp axis to 

engage the stick vac, and at least one clamping member is a pivotable 

clamping member arranged for pivoting movement into and out of 

clamping alignment with the other clamping member. 
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12. An arrangement according to claim 11, wherein, in use with the docking 

station mounted on a wall, said pivotable clamping member is arranged for 

pivoting movement away from the wall. 

13. An arrangement according to claim 8 or 9, wherein the upper clamping 

member is in the form of a docking cradle arranged to receive a first part 

of the handheld unit in a sliding fit, the docking cradle being slidable 

relative to the lower clamping member and resiliently biased towards the 

lower clamping member, the docking cradle additionally being pivotable 

away from the wall, in use, for movement out of clamping alignment with 

the lower clamping member in order to receive said first part of the 

handheld unit. 

14. 

15. 

16. 

An arrangement according to claim 13, wherein the lower clamping 

member is a fixed clamping member comprising a locking element for 

engagement with a second part of the handheld unit to secure the stick vac 

against lateral movement relative to the lower clamping member. 

A docking station for use as said docking station in the arrangement 

according to any of claims 1 to 14. 

An arrangement substantially as herein described with reference to the 

accompanying drawings. 
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Description: The left side view is symmetrical with the right side view. 
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Japanese Patent Office 

11 

Published patent application 

S61-131720 

12 

Published unexamined patent application (A) 

51Int.Cl.4 Identification Code Office ID Number 

A 47 L 5/24 A-7715-3B 

43 

KOKAI June 19, 1986 

Examination request 

Unrequested 

Number of Inventions 

1 

(7 Pages in total) 

54 

Name oflnvention 

Electric Vacuum Cleaner 
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Patent application 1984-253296 

22 

Application November 30, 1984 

72 

Inventor 

IGUCHI, Akio 

Tokyo Plant, Tokyo Denki Kabushiki Gaisha 

2-6-13 Nakameguro, Meguro Ward, Tokyo 

71 

Applicant 

Tokyo Denki Kabushiki Gaisha 

2-6-13 Nakameguro, Meguro Ward, Tokyo 

74 

Agent 

KABASA w A, Jou, and two other individuals 

Patent Attorney 

Details 

1. 

Name oflnvention 

Electric Vacuum Cleaner 
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2. 

Scope of Patent Application 

(1) 

A handheld vacuum cleaner which has the characteristics of containing the suction opening 

on one end, as well as containing the electric air blower, as well as the component 

comprising the attachment part which enables the attachment and removal of this vacuum 

cleaner, and containing the extension hose attachment on one end of the said attachment part, 

which can be connected through to the suction opening of the said vacuum cleaner, and the 

support which is connected to the tip of the said extension hose, as well as containing the 

rechargeable battery which recharges by means of AC power which hooks up to the said 

support attached to the vacuum cleaner, and by switching between the DC power source and 

the AC power source, enables the said electric air blower to function on either a DC or AC 

power source, and to possess the electrical cord windup reel on the other side of the 

attachment side of the said support. 

(2) The electric vacuum cleaner as outlined in the Scope of Patent Application (1) with the 

characteristics of the attachment part of the support being formed on one side of this 

support, and to possess the windup reel part for the electric cord on the back side of the 

attachment part. 

(3) The electric vacuum cleaner as outlined in the Scope of Patent Application (2) with the 

characteristics of containing the hook part which is attached between the electric cord in 

the windup reel part, on the side of the windup reel, so that the hook part can be hooked 

to a support in order to support the vacuum cleaner. 

3. 

Detailed Explanation of the Invention 

(Industrial applications) 
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This invention is with regard to the electric vacuum cleaner, namely the broomstick type 

electric vacuum cleaner. 

(Conventional technology) 

The conventional electric vacuum cleaner comprises of the extension hose attachment to a 

small-sized vacuum cleaner, and then attached the suction opening part at the tip of such 

extension hose. 

(Issues which this Invention attempts to solve) 

However, with such a structure, the cleaner is fit for cleaning the floor and other similar areas 

close to the floor, but either the tips were too long or too heavy to be used for walls, tables, 

etc. and other areas which were much higher than the floors. 
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On the other hand, the rechargeable vacuum cleaners were fit for cleaning walls and tables, 

etc., however, due to its size, weight, and operability, the capacity of the rechargeable battery 

was limited and therefore the vacuum cleaner was limited in its input and output power, 

making them unfit for cleaning large areas such as floors. 

Therefore, in an attempt to invent an electric vacuum cleaner which contains the functions of 

both the broomstick type and the rechargeable vacuum cleaner, there is the proposal of an 

electric vacuum cleaner which can function on both DC and AC power sources by switching 

between the two, where the handheld vacuum cleaner having the suction opening on one end, 

and possessing the electric air blower and the rechargeable battery inside, as well as the 

attachment which can freely attach and remove this vacuum cleaner, and by connecting the 

extension cord onto one end of this attachment, which connects through to the suction 

opening of the said vacuum cleaner, as well as attaching a handle to the other side of this 
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connection, and possessing the support which connects the suction connection to the tip of 

the said extension hose (Patent 1984-197 5 54) 

However, such electric vacuum cleaners are freely attached and removed from the support 

attachment; therefore, if the electric cord is wrapped around the body of the vacuum cleaner 

or the support when the vacuum cleaner is not used, then, when the vacuum cleaner alone is 

to be used, even though the vacuum cleaner is to be powered by the rechargeable battery, the 

user must unwind the said electrical cord, and also because the unit is a broomstick type, 

depending on the structure of the winding reel, clothes may get caught in the reel structure. 

This Invention attempts to solve such problems, with the above-mentioned handheld vacuum 

cleaner, and the broomstick-type electric vacuum cleaner which possesses a support structure 

which allows it to freely attach and remove said vacuum cleaner, which also avoids the 

electrical cord getting in way when attaching and removing the said cleaner, or clothes from 

getting caught in said reels during operation. 

(Methods to solving the problem) 

This Invention, comprised of a handheld vacuum cleaner which has the characteristics of 

containing the suction opening on one end, as well as containing the electric air blower, as 

well as the component comprising the attachment part which enables the attachment and 

removal of this vacuum cleaner, and containing the extension hose attachment on one end of 

the said attachment part, which can be connected through to the suction opening of the said 

vacuum cleaner, and the support which is connected to the tip of the said extension hose, as 

well as containing the rechargeable battery which recharges by means of AC power which 

hooks up to the said support attached to the vacuum cleaner, and by switching between a DC 

power source and an AC power source, enables the said electric air blower to function on 

either a DC or AC power source, and to possess the electrical cord windup reel on the other 

side of the attachment side of the said support. 
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(Action) 

This Invention, while the electric vacuum cleaner is not in use, allows the user to wrap the 

electrical cord around the winding reel formed on another side of the side where the vacuum 

cleaner is attached to, and when the said electric vacuum cleaner alone is used, to not have 

the wound cord get in the way, and also to place the said attachment on the front of the 

support, and by placing the winding reel on the back of it, to avoid clothes getting caught in 

the said hook part when cleaning by unwinding the said electrical cord. 

(Working example) 

Below is one of the working examples of this Invention with the drawing. 

1 is a handheld small-sized vacuum cleaner, and the vacuum cleaner is comprised of the 

body case, 3, which contains the electric air blower, 2, inside, as well as the dust collection 

case, 4, which can be freely attached and removed, which is attached to the front of the body 

case, 3, which is the suction body of the said electric air blower, 2. 

On the back side of the said body case, 3, there is the exhaust opening, 11, which lets out the 

air blown by the said electric air blower, on top of which it has a dent for the latch, 12, as 

well as the handle, 13, on top of the body case, 3, and close to which is located the first 

switch button, 14. 
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Also, toward the bottom of the front of the body case, 3, the concave latch part, 15, is formed 

pointing to the back bottom edge of the said dust collecting case, 4, and the latch opening, 16, 

is formed on the front top edge of the said body case, 3, and the latch hook, 17, is formed on 
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the front top edge toward this latch hole, 16. Also, to the bottom of the body case, 3, is the 

second switch button, 19, projecting outward with the spring 18. 

The said dust collecting case 4 possesses the suction opening 21 in the front, as well as the 

valve 22 within this opening 21, and the concave receiver for nozzle 24 to receive the nozzle 

23 which will be connected to this suction opening 21; also the filter device 25 is attached to 

the rear end inside, as well as the latch projection 26 is formed to latch to the said latch hook 

part 15 in the body case 3, as well as the clamp 27 which freely swivels and inserted into the 

hole 16 then hooked to the latch hook, 1 7. 

This vacuum cleaner, 1, can be used by itself, or can be attached to the support, 31. This 

support, 31, possesses a box-shaped attachment part, 32, which fits onto the front, the bottom, 

and the back of the said vacuum cleaner, 1, and there is a long extension hose, 33, extending 

on the front which connects to the suction opening of the said vacuum cleaner, 1, as well as 

forming the handle, 35, to the top back of the attachment part, 32. 

Also, on the back wall of the said attachment part, 32, to the bottom of the said handle, 35, 

there is a vent opening, 36, which connects through to the exhaust opening, 11, of the said 

vacuum cleaner, 1, as well as the lever, 38, pushed onto the inside of the attachment, 32, with 

the spring, 37, which will be inserted into the latch, 12, to latch or remove. 

Also, the first and the second hooks, 39 and 40, are attached as winding reel on the back side 

of the said attachment part, 32, on the front and the back of the bottom surface, and these 

first and second hooks, 39 and 40, are L-shaped, where the first hook, 39, is bent toward the 

front of the vacuum cleaner, 1, and the second hook, 40, can be swivelled to the desired 

position. 

Also, at the bottom of the said attachment part, 32, aligned to the said first and second hooks, 

39 and 40, lengthwise, a grooved dent, 41, is formed outward, so that the latch hook, 15, is 

guided and fitted to the groove, 41, when the vacuum cleaner, 1, is attached to the support, 

31. 

Also, the electrical cord, 44, is lead out from the front tip of the said handle, 35, and this 

electrical cord, 44, is normally wound onto the said first and second hooks, 39 and 40. 
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The electric circuit of this electric vacuum cleaner, as shown in the circuit schematic in 

drawing 6, is divided into the inner circuit, 51, within the vacuum cleaner, 1, as the inner 

circuit, 52, within the support, 31, and these two circuits, 51 and 52, are connected when the 

vacuum cleaner, 1, is attached to the attachment part, 32. 

The said inner circuit, 51, possesses the alternating circuit, 53, which supplies the AC power 

to the air blower, 2, as well as the direct circuit, 54, which supplies the DC power to the air 

blower, 2. 

The said alternating circuit, 53, is comprised of a pair of alternating terminals, 55, connected 

in tandem to the first button, 14, which connects to the first switch, 56, first coil, 57, the said 

electric air blower, 2, and the second coil, 58. 

The said direct circuit, 54, is comprised of a pair of alternating terminals, 59, and the resistor, 

60, and the rechargeable battery, 61, connected in tandem as the direct power source, with 

the (-) terminal pointing to the side of the resistor, 60, as well as connecting with the second 

switch, 62, activated by the said second switch button, 19, to this (-) terminal of this 

rechargeable battery, 61, to the middle of the said first coil, 57, as well as connecting the ( +) 

terminal of the said rechargeable battery, 61, to the middle of the said second coil, 58. 

Also, the internal circuit, 52, of the said support is comprised of the alternating circuit, 72, 

which passes the alternating current to the alternating circuit, 53, of the said internal circuit, 

51, via said electrical cord, 44, from the external alternating power source, 71, as well as the 

recharging circuit, 73, which supplies the direct recharging current to the direct current 

circuit, 54, of the said internal circuit, 51, by receiving the alternating current supplied from 

the said alternating power source, 71. 
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The said alternating electrical circuit, 72, possesses a pair of alternating electrical source 

terminals, 74, connected to a pair of alternating terminals, 55, of the said alternating circuit, 

53, at the time of fitting the vacuum cleaner, 1, to the attachment, 32, and the said recharging 

circuit, 73, possesses the trace, 75, which will be connected to the alternating power source, 

71, as well as two diodes, 77 and 78, attached on the opposite sides on both tips of the 

secondary coil, 76, of this trace, 75, and on these two diodes, 77 and 78, the(-) side of the 

recharging terminal, 79, is connected as well as the ( +) side of the recharging terminal, 79, is 

attached to the middle of the said secondary coil. 

Next, the function of this working example of the electric vacuum cleaner will be explained. 

This electric vacuum cleaner is used with the vacuum cleaner, 1, attached to the attachment 

part, 32, of the support, 31, when cleaning low areas such as floors. 

When the vacuum cleaner, 1, is attached to the attachment, 32, the pair of alternating 

terminals, 55, of the internal circuit, 51, within the vacuum cleaner, 1, as well as the pair of 

direct terminals, 59, are attached to the pair of direct current terminals, 74, as well as the pair 

of recharging terminals, 79, respectively in the internal circuit, 52. 

Also, by attaching the vacuum cleaner, 1, to the attachment, 32, the second switch button, 19, 

is pressed, and the second switch, 62, is turned off, which opens the direct power source 

circuit, 54. 

Therefore, the electric air blower, 2, does not function even when the first switch, 56, is 

inserted to the direct power source circuit, 54. On the other hand, when the first switch, 56, is 

inserted to the alternating circuit, 53, and the alternating power source, 71, is supplied, then, 

the electrical air blower functions, and it will operate as the cleaner. 

On another note, when the vacuum cleaner, 1, is fitted to the attachment, 32, because the 

recharging circuit, 73, and the rechargeable battery, 61, of the direct power circuit, 54, are 

connected, the rechargeable battery, 61, will be charged. Then, because this recharge is 
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performed also while the electrical air blower is in operation with the alternating power 

circuit, 72, and the alternating circuit, 53, the recharge efficiency is superior. 

Next, when cleaning tabletops and other higher areas, the extension cord, 33, of the support, 

31, is too long and it makes the cleaning more difficult, the vacuum cleaner, 1, is removed 

from the attachment, 32, of the support, 31. When the vacuum cleaner, 1, is removed from 

the attachment, 32, of the support, 31, the second switch button, 19, projects and turns on the 

second switch, 62, enabling the use of the rechargeable battery, 61, as the direct power 

source, and the when the first switch, 56, is powered on to the direct power source circuit, 54, 

the rechargeable battery, 61, operates the electrical air blower, 2, and the cleaner can be used. 

The nozzle, 23, is removed from the nozzle storage dent, 24, and attached to the suction 

opening, 21. 

On another note, the electrical circuit of the electrical vacuum cleaner can be divided into the 

internal circuit, 51, within the vacuum cleaner, 1, and the internal circuit, 52, within the 

support, 31, therefore, the weight of the vacuum cleaner, 1, is lessened, realizing improved 

operability and facilitates cleaning. 

Also, the said nozzle, 23, is attached to the nozzle storage dent, 24, while the vacuum cleaner, 

1, is used, attached to the support, 31, therefore the risk of misplacing the said nozzle, 23, 

and also when the vacuum cleaner, 1, is used on its own it can be immediately attached to the 

suction opening, 21, and there is no need to take the nozzle, 23, from another storage location. 

Also, when the vacuum cleaner is not in use, the electrical cord, 44, will be wound around 

the first and the second hooks 39 and 40 for storage, and the vacuum cleaner, 1, will be 

attached to the attachment, 32, of the support, 31, then the vacuum cleaner will be hooked to 

the third hook, 42, which is installed to a wall, 43, inside a room, hooking the hook, 42, to 

the hook hole, 41 a. 

As the vacuum cleaner can be hooked to a wall, 43, the cleaner can be conveniently used, as 

well it does not take up much storage space. Also, the hook hole, 41 a, hooked to the third 

hook, 42, is located inside the electrical cord, 44, wound on the back side of the attachment, 

32, of the support, 31, the vacuum cleaner is supported at the heaviest locations such as the 
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vacuum cleaner, 1, and the electrical cord, 44, which hooks the vacuum cleaner in a stable 

manner. 
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Also, because the hooks, 39 and 40, as well as the hook hole, 41 a, which are at the winding 

area for the electrical cord, 44, are located at the back of the attachment, 32, of the support, 

31, when the vacuum cleaner is hooked to a wall, the electrical cord, 44, is facing the wall, 

44, making it look aesthetically pleasant, and also because the attachment, 32, is facing the 

front, when there is a need to use the vacuum cleaner, 1, alone, the vacuum cleaner, 1, can be 

removed from the attachment while the support, 31, is still hooked onto the wall, 43. 

Also, the electrical cord, 44, can be plugged into an outlet while the vacuum cleaner is in use, 

the rechargeable battery can be charged during this time. 

Also, when the electrical cord, 44, wound around the first and the second hooks, 39 and 40, 

for storage will be in use again, because the second hook can be swiveled, by swivelling the 

hook inwards, the electrical cord wound to the second hook, 40, can be removed at once, 

making it much easier than unwinding the cord. 

Also, when the vacuum cleaner, 1, is used, attached to the support, 31, the first and the 

second hooks, 39 and 40, will be facing downwards, and there is no risk of clothes getting 

caught in the hooks. 

In this working example, the second switch, 62, is installed so that this second switch, 62, 

will be turned off when the vacuum cleaner, 1, is attached to the attachment, 32, so that the 

rechargeable battery, 61, cannot be used; however, if this second switch, 62, is not installed, 

then when the vacuum cleaner, 1, is used, attached to the attachment, 32, of the support, 31, 

the selection can be made with the first switch, 56, to switch between direct and alternating 
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currents. Therefore, it can operate in areas where the length of the electrical cord, 44, is 

insufficient and in areas where the suction opening, 34, of the support, 31, cannot reach, by 

switching to direct current via the direct power source circuit, 54, the electrical cord, 44, can 

be unplugged and the vacuum cleaner can be moved to the desired location for cleaning. 

(Advantageous effect of the Invention) 

With this Invention, the broomstick-type electric vacuum cleaner which consists of a 

handheld vacuum cleaner and the support which contains the attachment part to attach such 

vacuum cleaner, by placing the winding reel of the electrical cord of the support on the 

opposite side of the attachment, simplified the storage and dismantling of the wound cords, 

as well as making it aesthetically pleasing. Also, when the vacuum cleaner alone is used, the 

electrical cord does not obstruct removal of the cleaner, and when the attachment is located 

in front of the support and the cord reel is attached to the back side, clothes do not get caught 

in the cord reel during operation. 

4. 

Simple explanation of the drawings 

Drawing 1 illustrates a vertical section view of one working example of the Invention's 

electrical vacuum cleaner; Drawing 2 is a perspective view of the same; Drawing 3 is a 

vertical section view of the attachment part of the support and the vacuum cleaner; Drawing 

4 is a vertical section view of the vacuum cleaner in use; Drawing 5 is an enlarged vertical 

section view of the second switch button; Drawing 6 is the circuit schematic which shows the 

electrical circuit of the electrical vacuum cleaner. 

1 - vacuum cleaner 

2 - electrical air blower 

21 - suction opening 

31 - support 

32 - attachment part 
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33 - extension hose 

34 - suction opening 

35 -handle 

39 - first hook as part of the winding reel 

40 - second hook as part of the winding reel 

41 a - hook hole for hooking 

42 - third hook to hook on the cleaner 

43 -wall 

44 - electrical cord 

61 - rechargeable battery 

71 - AC power source. 

[Page 6] 

Patent 1986-131 720 ( 6) 

Drawing 1 

35 -handle 

61 - rechargeable battery 

2 - electrical air blower 

1 - vacuum cleaner 

21 - suction opening 

33 - extension hose 

34 - suction opening 
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40 - second hook as part of the winding reel 

44 - electrical cord 

42 - third hook to hook on the cleaner 

41 a - hook hole for hooking 
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32 - attachment part 

39 - first hook as part of the winding reel 

31 - support 

43 -wall 

Drawing 2 

Drawing 3 

Drawing 4 

Drawing 5 
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Drawing 6 
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Japan Patent Office 

Issued 22 March 1988 Design Gazette (S) 
C3-410 D Analog 

679426 Analog-1 Design Application: 59-26464 Application date: 27 June 1984 
Registered: 17 November 1987 

Designer: MIYAMOTO Isshin, Matsushita Electrical Industrial Co. Ltd, 1006 Oaza Kadoma, Kadoma-shi 

Designer: NAGAMATSU Yasuo, Matsushita Electrical Industrial Co. Ltd, 1006 Oaza Kadoma, Kadoma-shi 

Designer: MORIY AMA Toshiya, Matsushita Electrical Industrial Co. Ltd, 1006 Oaza Kadoma, Kadoma-shi 

Designer: SAKAMOTO Masaharu, Matsushita Electrical Industrial Co. Ltd, 1006 Oaza Kadoma, Kadoma-shi 

Design right holder: Matsushita Electrical Industrial Co. Ltd, 1006 Oaza Kadoma, Kadoma-shi 

Attorney: NAKAO Toshio, Patent Attorney, and one other 
Examiner: NABRDA Kazunori 

Designed product: Vacuum cleaner 
Since this design is shown by photographs in place of drawings, please refer to the original for details. 

Left side view Front view Back view Right side view 
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679390 (2) C3-410D 

Plan view Bottom view 

Perspective view 

Dyson Ex1004 
Page 442



llB:W 6~ C 1988) 3 J=l 22 B 9efi 

6794260)ffi{r.l l •• il?359-26464 

~0:~m 4 ~m 2 B1~ffl 
!IJ fF ~ -g * {$ 

iu ff ~ 

!IJ fp ~ 

f!J fF ~ 

~ 0: ~ ~ 
~ ~ A. 
~ :itE ~ 

tir'll$_gglttf:it~tf: 
:tr~± *~ fil~ 
M EB :Wit 

~ 0: 1:: ~ o ~ && •~m~~ 

(fr ffl (S) 

1±\1!1 ll?359(1984) 6 J=l 278 

~~ il?362(1987)11J317B 

*~r~:Jtm::k~F~ltlOOBffl::t{g 
trr3 
::k~r~Jem~r~1t1006ffl::ttB 
f±P3 
::k!Efffr~1tm~r~1t10061fi& 
71-1 ~ 

C 3- 410 D ffifil 

=. (7)~0:,i~iffi~ffl~J(I:: J:. "'?"Z°~b ~tit.: t) O)c' ~ o-/J), i;ffiJ$1.: "'? l, ,-c 'i,00{::;$:{:-~M ~ nt.: l-' 

-83-

Dyson Ex1004 
Page 443



679426'1)1 (2) C3-4 1 O D!ffi{,!;,l 

-84-

Dyson Ex1004 
Page 444



Intellectual Property Office 

Designs Full Details 

REGISTER :ENTRY FOR DESI{-;N· NU.l\lBEll 1038414 

Date of: App.1..i.cat:ion. 28th November 1986 

Priority date claimed 17th June 1986 

Date as of which design registered 17th June 1986 

Desian Expired 17th June 2001 

Name(s) and Address(es) of Proprietor(s): 
ADP NDMBER: 00000286003 

Black & Decker Inc. 
r·;-, .. .._ .. ..._rr;o.ra1-;'.~..-i i.n :.s:..:~:.:.t-~i :.:)f: r;~:1~;~),~~::.~-~~ 
Drummond Plaza QfElce Park 
1423 Kirkwood Highway 

AddtC35 foe Service 
ADP NUMBSR: 00003529002 

LL:.ca ~) G-f~r~r~{e t~: Co 
135 Westhall Rvad 

St1i:·rr~:i 
Cl'{3 9H,J 

In pursuance of an application filed on 16th May 1991, par'orl oE protection 
extended for second period of five y~e~~ e"~<.~g 17th Jun 1996. 

Bcirir&sv for Service changed to/ continues as 
bPP N:..n~)E:~R~ OOOD53fiSDO-·~ 

Attn: Diana C Stagg 

842 1EP 
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In pursuance of an application received on the 11th May !994 ~l,u AririrPss 

ADP N □MBSR: OOOD6369D04 

E:~~ha~::·t r:1a. ..... -.::±.1iL;.:- i)~:.~-·-=$ .. ,. t::~~5.~l~ .. 

£3... t t: n ~ r1 ~ ;-,. ~:-~ ,~3 r: !3 t~ -::: q~_;r 
~~!~,l~b. !, ;_. Int: er·n.~:!. t: i onal -: :1-.,---: 

~:~ -: r m .;_ ~-; ~: :-1 ~, , .. ;-, 

~~._~ ·:;- ].BP 

21st Ma~:l l.-:$-:_tt.i 

In pursuance cf an application filed on 15_t. May 19q6, pa~lud of protection 
~~xt~~~n<i~~d f:o?~ ~:h:Lrd t)~~ri(~d c~f f~~.\.?e yt::~~:c.~~ G~~.:.J.~.::.9 17th ,Jun. 2001 ,. 

22nd December 1998 

l 6t:b t':ta.:{ 2001 
~ddres~ for Service changed to/ continues as 

ADP NUMBER: 00020939002 

Black & Decker Europe 
The Patent Depsrtmen~ 

Period cf Protection Fxpired. 
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dose 

Design# 1038414 

Hint: Press Ctrl-P to Print 

Vi~wr. I Formal Rep 1 {Current) -~~.J 
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dose! 

Design# 1038414 

Hint: Press Ctrf-P to Print 

r 
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Design# 1038414 

Hint: Press Ctrl-P to Print 
Views n:~-orma! Rep 4 (Current) iJ 
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close ! 

Design# 1038414 

Hint: Press Ctrl-P to Prim 

Views i Formal Rep 5 (Current) _.3 -------, 

·-~ / ' ~· -,~: '.• ,' ...::;•,~ .·.·-· 
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dose 

Design# 1038414 

Hint: Press Ctri-P to Print 
View~ I Formal Rep 6 {Current) i:] 
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Page 1 of 3 

ELECTRIC VACUUM CLEANER AND SUCTION PORT THEREFOR 

Publication number: JP-8289861-A 

Country: JP 

Document Number: 8289861 

Document Kind: A 

Date of Publication: 19961105 

Lang.: JA 

Bibliographic Data: 

Publication reference: 

Publication number: JP-8289861-A 

Application Reference 

Publication number: JP-9648995-A 

Priority Claims 

Dates of public availability 
This document contains no dates of public availability. 

Terms of grant 
This document contains no terms of grant. 

Technical data 

Classification IPC 

Edition: 

6 Main classification: 

A47L 9/02 Further classifications: 

http://ir-facility.net/pat2fs/JP/000008/28/98/61/JP-8289861-A.xml 16/09/2014 
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A47L 9/02 

Classification IPCR 

A47L 9/02 20060101AFl20051220RMJP 

A47L 9/02 20060101CFl20051220RMJP 

Invention titles 

Title: EN 
ELECTRIC VACUUM CLEANER AND SUCTION PORT THEREFOR 

Related documents 
This document contains no related documents. 

Parties 

Applicants 

Application, format: epo 

Name: HITACHI LTD 

Application, format: intermediate 

Name: HITACHI LTD 

Application, format: original 

Last name: HITACHI LTD 

Inventors 

Inventor, format: epo 

Name: NAGAI GEN 

Inventor, format: epo 

Name: OZAWA MORIO 

Inventor, format: intermediate 

Name: NAGAI GEN 

Inventor, format: intermediate 

Name: OZAWA MORIO 

Inventor, format: original 

Last name: NAGAI GEN 

http://ir-facility.net/pat2fs/JP/000008/28/98/61/JP-8289861-A.xml 
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Inventor, format: original 

Last name: OZAWA MORIO 

International convention data 
This document contains no international convention data. 

Designated states 
This document contains no designated states. 

Abstracts: 

Abstract EN - Source: 

Page 3 of 3 

PURPOSE: To moves suction port part in various directions without an unnatural posture by providing a 

communication part for communicating an electric vacuum cleaner main body with the suction port part and a 

hinge part for connecting the suction port to a handle part rotatably at least in a horizontal direction and a vertical 

direction. CONSTITUTION: The suction port part 1 for cleaning a floor surface attached to an extension pipe 10 

connected to the handle part is constituted by providing a main body case 2 provided with a dust suction port, a 

communicating joint 3 for communicating the main body case 2 with the extension pipe 10 and the hinge part 4 

composed of a hinge female part 17 and a hinge male part 18 for connecting the main body case 2 to the 

connection joint 3 rotatably at least in the horizontal and vertical directions. Also, on the installation surface of the 

main body case 2 in contact with the floor surface, universal wheels 9a and 9b are provided. The connection joint 

3 is constituted by providing the connection part 5 attached to the extension pipe 10, a supporting body 6 for 

connecting the connection part 5 to the hinge part 4 and a flexible hose 7 for communicating the connection part 
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~~Gffi20~-M~~9i!&D$~~9~0T~fJ. ~ 
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cfflD0D~ ~fflGM~c Gt-:tJ1. =0~-f?iH::~G t [ 0 0 4 2] ~1::sv,t. Jt'9. ~~4 3 ~~ffil¥J1::~ 
✓ 1/ttB 3 7 ~lj:. ,{?iJ;tft. $~7-A 2 :tJ!~ffit::~t-:G 90fj:i!&DffBT~ fJ. &*1!&51 D 8 ~■;tt-:$~7-A 
~Gtffl6hGn~~JtlGt@&cfflD0D~~fflG~ m 44c. ME$~7-A44cfilAW10c~--~tt 
0T~Go 
[ o o s g] ~r::sv,t. JtAAttB~~,i r::@m:~ttt-:x 

f~~60Jt)/jffi(;:*-Jl,,21:tJtJB~~htv,Go -n. t 
:::,,1/§tttB 2 5 lj:. r- "7 o/ :7tt0•1-$:xMffi 3 s c. •1-$: 
xMffi380Ln0$~7-A2-~%~~hGfflffei.,i 
s o O 0fjffel.ffi s g c. J:.:.l<f-$:xt~ffi s s 0Ln0*~7 
-A2c&MM~m~~hG•M•m•m4oc:~6M 
~~hGo -cGt. *~7-A21llrr0J:$~xMffi3 st:: 
fj:. *-JI,, 2 1 ~#1::$~7-A 2 c&Jf1l!H::¥JIGl±l-c 

G•Ma¥45c. ME$~7-A44c•Ma¥45 
~P~<c~*•n~c~~n~~@&m•~•M9G 
t:::,,1/$46c:~6M~~hGo ME$~7-A44 
fj:. fflA.fi.fJ:%■~■;t. ■*1!&51 D 8 ~■;tt-:*ffi 

c:0a■ffi~ff-■M59 (~16~~~ ~■;tkg 

tE$M4 7 a. 4 7 b:tJ!fficiii~htv,Go t:::,,1/ffB4 6 
~ BD$48c. MBD$480Lr~~-~hGffi 
10mD$49cffi20mD$50c:~6M~~hGo 
m10mD$49~ BD$48c:$~7-A440* 

-S C:9 Gl'Ct- 4 1 ~•xt-:xM•4 2 :tJ!~-~htv, 30 •n~0@&~mtl~c L,. ffi 2 0mDffB 5 0 fj:.DffB4 
Go ~t. $~-MT~. ~a~~9~"5~. MExM 8c•Ma¥450~~n~0@&~m■~9Go-cG 

• 4 2 r:: ~ 0 *-JI,, 2 1 :tJ!# t::J:$~xMffi 3 8 0$~7 t. Mlle t :::,, 1/ttB 4 6 fj:. ${,$:7- A 4 4 c ·••¥ 4 
-A 2 c&Jf1llrrt::tt■ Gtv,Go =0tt■Tfj:. xt~f,$: 5 ~--~ttl!&5ID~2 2 ~%~9Go =0k~. *m 
6~. BM.fflDffi40~~fJ. @&ffiffl~~~*m A~~9~"5~. *ffi~~G■*~*~7-A440~ 
Bn~~~95l~L~f. ;ttdj:5l~TlfGn~t::L,:tJ\D 
ft9 G = ctii~~tJ:v,o -n. *~7-A 2 :tii~mr::~ 
t-: o. J\:::,, r JvffB 1 o s ~* G txt~~ 6 ~¥1!9 c. x 
t~~ 6 r:: :n fsnt G ht-:*-Jv 2 1 fj:xM• 4 2 ~¥JIG 

mr::a~tGht-=&*1!&51 □ s:ti\Gl!&Hi;th. ?1-1:::::,, 
7 7 :'..d 4 • I. 7 -;$1- l:::::,, 5 1. ffi 1 0 mDttB 4 9 • 
BD$48. m20mD$50. ·••¥45.filAW 
1 0 ~:frGt'C'A.·~-$~ 1 0 1 t::1!&5l~hGo ;t 

t. ~ a 0tt■:tJ\ G~b 1::~9 ~ -5 I::. *-Jv 2 1 :tJ!J:$ k. Mll2t ✓ 1/ttB4 6 fj:. ${-$:7-A 4 4 c•Ma¥4 
~xMffi380$~7-A2M~3D9Go =0tt■T ~ 5~P~<c~*•n~c~~n~0@&~m■~9 
fj:. xt.lf* 6 fj:•M•m•m 4 o ti\ G 0mr1~~§t1ttJ: v, 
0T@&:&.tt~~n~0fflDDft~fi-j = c:tJ!T~Go 
fJ::13. = 0~-f?iJTfj:. fflffel.ffi 3 9 ~ 3 0 ° c G. J!I:: 
xM~6~15°Ln~l!i:lffi~ttG=C~~fJ.filAW 
1oc*ffic:0,i,i1'.~.l:lttff-tJ:45° r::Gtv,Go ;tt-:. 

Go 
[0043] ~~. ~13~~15~•nGtt:::,,1/$ 

4 6 ~ffmr::~gJ:}9 Go ~ 1 3. ~ 1 4 t::sv,t. BB 
$4s~•tt0m■~GtsfJ. -c0Tfil~oo~m~~ 
hG8 1J >3/5 2 a. 5 2 bT${-$:7-A4 40~~-

@&cfflD~fflGn011'.ftv,lj:. /'{;j,:.4 10n~ID\!Jffi'jl.,,, 1 3 r::m~~hGfIJ%0•M1'5 3 ~#{u=c:TBDffB 
tff•~-~9Go ==T. ~bT~9~■~$~7 48ffi$~7-A44~@&m■~mtM~6hGo-:J;t 

-A 2 :tJ!§tltGn~JlitfJ ~~. $~7-A 2 0A¥n~ fJ. Mll28 1J ::,,I;/ 5 2 a. 5 2 b c•M'i\ 5 3 Tffi 10 
~tc~~9G=c~~fJ. ~a~~9~■~9G=cffi mD$49~M~9Go ;tk.BD$480L$~. ~ 
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fifu4 7 a, 4 7 b t:~:hft, fJiJ~ft, 1!t~J;t:lffi~fi13tt 
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[0049] ~.:/3, *~MMT~~Mtt~~aL-t~ 

il[nfPJ0•tt::falffi~90° cL-k~M•~~~~9:h 
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10m••49cffi20m••5oc~G~dL-k~ 
*ft~T~, *•nfPJc~il[nfPJ~•tt::m•~t:.:-,1/• 
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~*~~¥~M~tM~-~~c~~~Qo 68~. M 
ll2ffi 2 0)/\/ rJvffB 6 7 Q))Ejlfflt:•M~tGhQ*t)zttQ) 
i:6QBB$-A~.MBB$-A680)--~M~-■ 

$~BBGt•M~G~®Q)--~ .• 'AB•■*~ m 
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•.■~r:•~:i6*h. ~1RGtJ:v'lf<l!v'1Mft0)~7-1 JvY 
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Left side view 

(2) C3-410D 

Right side view 

Reduced perspective view 

:Enlarged sectional view A-A' 
without internal mechanism 

Enlarged sectional view B-B' 
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(54) Title: JIAND lIELD VACUUM CLEANER 

0 44 ..__ 

52 

""' Q {57) Abslracl: This invention rclntcs Lo a hand held vncuum cleaner comprising a housing ('.!0) supporting a motor-fan unit ('.:!'.?), 
0 a dust conlllincr (31) and un air passage ('..!7) opening into the dust container Lhmugh which dust laden air is directed into the dust 
N container. The vacuum cleaner also comprises al least one filter (39) arr.ingcd after the dust conlniner as seen in the flow direction. 
0 The dust container (3 l l is provided with a first emptying opening (46) normally being covered by a lid (47) the opening having such 
> a size that it, when the lid is opened, allows the dust collected in the dust container Lo fall out through the opening. The dust container 
~ constitutes a part of a cyclone scparalor arranged between the air passage ('27 land the filler (39). 
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Hand held vacuum cleaner 

This invention relates to a hand held vacuum cleaner comprising a housing 

supporting a motor-fan unit, a dust container and an air passage ending in the dust 

5 container through which dust laden air is directed into the dust container, the vacuum 

cleaner also comprising at least one filter arranged after the dust container as seen in the 

flow direction, the dust container constituting a part of a cyclone separator arranged 

between the air passage and the filter. 

Hand held vacuum cleaners which are battery powered as well as powered by 

10 mains supply, are previously known, see for instance US 4967443t and are used for fast 

cleaning of small surfaces. It is important that such vacuum cleaners are easily accessible 

and user friendly designed. These vacuum cleaners are usually designed such that the dust 

container together with the filter can be removed from the remaming part of the vacuum 

cleaner housing that contains the fan unit. In order to empty the vacuum cleaner also the 

15 filter has to be removed from the dust container before the content can be emptied through 

the opening which is established when the filter has been taken away. Removal of the dust 

from the dust container is hence troublesome, dirty and time consuming. It should in this 

connection be mentioned that the volume of the dust container for this type of vacuum 

cleaners is very limited and that the filter is rapidly clogged which means lost suction 

20 efficency and that emptying has to be done with short intervals. 

It is further known, see EP 914795, to provide a hand held vacuum cleaner of the 

type mentioned above with a large opening covered by a pivotable lid in order to facilitate 

emptying but since the dust usually get stuck to the filter the dust can not be easily poured 

out of the opening. Moreover since the conventional filter system is quickly clogged the 

25 suction efficiency is still not sufficient. 

It is also previously knovm. to use the type of hand held vacuum cleaner described 

above in combination with a shaft part whose. lower portion supports a nozzle (so called 

stick cleaner), see for instance SE 9701543-2. The shaft part is provided with a tube 

connection by means of which dust laden air is transferred from the nozzle to the air inlet 

30 of the hand held vacuum cleaner which is removably secured to the shaft part. This means 

that the combined stick cleaner in a comfortable way can be used for floor cleaning 

purpose. Of course this type of vacuum cleaners also has the same disadvantages as the 

hand held vacuum cleaner described above with respect to filter clogging and handling 

when being emptied. 

Dyson Ex1004 
Page 475



PC I/~ KW0-4/UUIJ 136 
2 

The purpose of this invention is to create an arrangement which eliminates a too 

fast clogging of the filter and which fascilitates emptying of the vacuwn cleaner at the 

vacuum cleaner types described above. This is achieved by means of a device having the 

characteristics mentioned in the claims. 

5 An embodiment of the invention will now be described with reference to the 

accompanying drawings on which Fig. 1 is a perspective view of the vacuum cleaner in 

question together with a shaft part, Fig. 2 is a schematic sectional view through the shaft 

part shown in Fig. 1, Fig. 3 is a perspective view of the vacuum cleaner being removed, 

Fig. 4 is a sectional view through the vacuum cleaner, Fig. 5 is an exploded view showing 

IO the vacuum cleaner being separated and at the emptying procedure, Fig. 6 is a perspective 

view of the vacuum cleaner showing a different method for emptying the vacuum cleaner 

whereas Fig. 7 in a perspective view shows a further method for emptying the vacuum 

cleaner. 

As appears from Fig. 1 the shown vacuum cleaner comprises an elongated shaft 

15 part 10 in which a hand held vacuum cleaner 11 is removably arranged. The lower end of 

the shaft part supports a floor nozzle 12 enclosing an electrically driven brush roll 13, not 

described in detail, and which is turnably secured to the shaft part 10. The nozzle has an 

elongated suction opening 14 extending in the length direction of the nozzle and the 

suction opening is via a flexible tube passage 15 connected to the hand held vacuum 

20 cleaner 11 in a manner which will be described below. The upper portion of the shaft part 

10 is shaped as a handle 16 and has an operating knob 17 that via an electric circuit, not 

shov.,rn in detail, is connected to the hand held vacuum cleaner when it is secured to the 

shaft part. The shaft part might also enclose one or several batteries 18 which are 

connected to the electric circuit. 

25 The nozzle 12 is provided with a supporting part 12a having one end that via a shaft 

is pivotally arranged about a first axis A extending mainly horizontally and mainly parallel 

to the suction opening 14. The other end of the supporting part 12a is pivotally secured to 

the lower portion of the shaft part 1 O about a second axis B that is mainly perpendicular to 

the length direction of the shaft part 10 and to the first axis A. This means that there is a 

30 double link 81Tangement between the shaft part 10 and the nozzle 11 which gives an 

excellent manoeuvrability of the vacuum cleaner when being used as a stick cleaner. This 

a1Tangement also makes it possible to easily hide the electric wires between the shaft part 

IO and the nozzle within the support arm 12a. In order to create a reliable nozzle link the 
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shaft ends defining the axis A are supported by two shaft supports comprising separate 

units that are removably inserted into pockets in the nozzle. 

The hand held vacuum cleaner 11 comprises a housing 20 with a handle 21 and the 

housing encloses a motor-fan unit 22 driven by one or several batteries 23 placed in the 

5 handle 21. The motor-fan unit is controlled by means of a control knob 24 placed at the 

handle and the part of the electric circuit which is placed in the hand held vacuum cleaner 

is via a connection 25 connected to the part of the circuit which is placed in the shaft part 

10 when the hand held vacuum cleaner is fixed to the shaft part 10. The housing is 

provided with several openings 26 through which the air flowing through the fan unit 

10 leaves the housing. The housing also has an inlet channel 27 extending from the front part 

of the housing to an outlet opening 28 arranged at the middle part of the housing. In the 

channel 27 a tube part 29 is slidably arranged the outer end of the tube part being shaped as 

a nozzle. When the hand held vacuum cleaner is fastened to the shaft part the tube part 29 

is pushed into the channel 27 and is thereby a direct continuation of the tube passage 15 of 

15 the shaft part. The tube part can also be pulled out to an extended position and by means of 

a retaining mechanism, not shown, be locked temporarely in the extended position. 

The housing is provided with a recess 30 in which a dust container 31 is removably 

arranged the dust container being removed by means oflocking knobs 32 ammged at each 

side of the container. The dust container 31 is shaped as an elongated body with an open 

20 end and is partly made of transparent material. Close to the open end of the dust container 

there is an inlet 33 that is coaxially to the outlet opening 28 of the channel 27. The open 

end is partly covered by a filter liner 34 that follows the dust container when it is removed 

from the housing but which is removably arranged with respect to the dust container. The 

filter liner comprises a collar shaped portion 3 5 resting against a seat arranged at the wall 

25 of the dust container the collar shaped portion continuing into a sleeve shaped portion 3 6 

centrally arranged in the dust container. The sleeve shaped portion has a flange 37 

overbridging the distance between the sleeve shaped portion 3 6 and the surrounding 

container wall and extends around a part of the circumference of the sleeve shaped portion. 

The part 38 of the sleeve shaped portion which is placed at one side of the flange 37 is 

30 together with the collar shaped portion 35 made by homogenous material whereas the part 

which is placed at the other side of the flange comprises a grating structure which is 

covered by a coarse filter 39 that also extends over the end 40 of the sleeve shaped portion. 

The coarse filter 39 preferably comprises a washable fine meshed plastic net. Further the 

filter liner 34 is provided with a radially extending wall 41 that streches between the flange 
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37 and the collar shaped portion 35 close to the inlet 33. The wall 41 prevents the dust in 

the dust container from falling out through the inlet 33 if the vacuum cleaner should be 

turned up-side-down and also limits an annular flow channel around a part of the 

circumference of the filter liner 34. When dust laden air flows through this channel it 

5 conuibutes to the creation of a vortex in the dust container which will thus operate as a 

cyclone separator in which larger particles are separated from the air flow at the same time 

as the process is visualized through the transparent container wall. Thus, the cyclone 

prevents the filter from being clogged by means of larger dust particles and dirt. By means 

of the transparent container wall it is also possible to see the dust level in the container and 

10 hence also to establish when it is time to empty the container. 

The filter liner 34 encloses a removable support body 42 for a fine filter 43 for 

instance a flat circular paper filter that can be clamped between the support body 42 and 

the filter liner 34. The support body 42 mainly has the same sleeve shape as the filter liner 

34 but is somewhat smaller and forms a flow passage 44 for the air which flows through 

15 the coarse filter 39 and the .fine filter 43 to the inlet opening 45 of the fan unit. 

Alternatively the fine filter can be replaced by a body of foamed plastic or the like to 

separate finer particles after the coarse filter whereby the body is secured in a suitable way 

in the ftlter liner. 

The dust container has a large emptying opening 46 extending over the entire 

20 bottom part of the dust container and the opening is normally covered by a lid 47 supported 

by a yoke 48 turnably secured at each side of the dust conatiner the yoke being acted on by 

two springs 49 normally pressing the lid against a sealing 50 surrounding the opening 46. 

The lid 47 suppo1is a flap 51, that is tumably fastened to the lid 47 by 

means of dowels 52, and is normally hiding a small, circular emptying opening 53 which is 

25 connected to the inside of the dust container. This opening might be covered by a tongue 

54 of elastic material which is fastened at one of its sides and rests against a seat 55 

surrounding the opening 53 the tongue serving as a check valve that opens when a tube 56 

connected to an outer vacuum source is pressed against the seat 5 5 or is inserted into the 

opening 53. Instead of using an elastic tongue it is of course possible to provide the seat 55 

30 or the flap 51 with a sealing that prevents air from flowing through the emptying opening 

53 into the dust container when the flap is closed. 

The hand held vacuum cleaner is used and operates in the following manner. At 

normal use the hand held vacuum cleaner 11 is removed from the shaft part 10 after which 

the tube part 29 is pulled out to the outer position. Then the motor fan unit is started by 
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acting on the operating lrnob 24. This means that air together with dirt particles are sucked 

in through the tube part 29 and the inlet channel 27. The dust laden air flows through the 

outlet opening 28 and the inlet 33 of the dust container 31 after which the dust laden air 

flows into the channel which is limited by the filter liner 34, the flange 37 and the wall of 

5 the dust container and extending around the sleeve sheped portion 36. Thereby a vortex is 

created in the dust container the vortex separating heavier particles from the air flow such 

that they can be collected at the bottom of the container. The air then flows further through 

the coarse filter 39 and the fine filter 43 to the fl.ow passage 44 from which the cleaned air 

leaves to the inlet opening 45 of the fan unit. After having passed the fan unit the air then 

10 leaves to atmosphere via the openings 26. 

In order to empty the hand held vacuum cleaner there are three different 

alternatives. By manually opening the lid 46 against the action of the springs 49 the 

operator can uncover the emptying opening 46 and the collected dust is allowed to fall 

freely out of the opening or to be shaken out through it. This means a quick emptying 

15 function whithout the need for removing the dust container from the hand held vacuum 

cleaner. A second quick emptying alternative is, when the operator uses a lager type of 

vacuum cleaner during a conventional vacuum cleaning operation> to open the flap 51 and 

press the inlet opening of the tube handle 56 of the larger vacuum cleaner against the seat 

55. This means that the tongue 54 beacause of the vacuum created by the larger vacuum 

20 cleaner will uncover the opening 53 and the content in the dust container 31 will be sucked 

over to the dust container of the larger vacuum cleaner. Thereby also the coarse filter 39 

and the fine filter 43 will be cleaned by the air that flows backwards through the hand held 

vacuum cleaner. A further emptying alternative is to remove the dust container 31 from the 

housing 20 by acting on the locking knobs 32. Thereby the dust container is removed 

25 together with the filter liner 34, the fine filter 43 and the support body 42. By removing the 

lastmentioned three parts from the dust container it can be emptied and the dust container 

31, the filter liner 34 with the coarse filter 39 and the support body 42 can be cleaned 

separately and a new fine filter 43 can then be applied on the support body 43 before it is 

again inserted into the filter liner 34. The flat fine filter will then be folded such that it 

30 achieves a large filter area. The filter liner 34 can then again be inserted into the dust 

container 31 before the dust container is locked in the housing 20. 

The hand held vacuum cleaner 1 I can> if the operator so desires, be fixed to the 

shaft part 10 whereby the tube part 29 is moved to its retracted position at the same time as 

the electrical circuit of the hand held vacuum cleaner via the connection 25 is connected to 
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the electrical circuit in the shaft part. This means that the motor fan unit of the hand held 

vacuum cleaner and the electric motor of the brush roll 13 now can be cativated by means 

of the operating knob 17 whereby additional energy is supplied by means of the batteries 

18 in the shaft part. The shaft part can then be used as a normal so called stick cleaner for 

5 cleaning larger surfaces such as a floor whereby dust laden air is sucke in through the 

nozzle 12. This air via the flexible tube passage 15 passes to the inlet channel 27 of the 

hand held vacuum cleaner after which the dust particles are separated in the dust container 

31 in a manner described above. 

It should be stressed that the hand held vacuum cleaner and/or the shaft part in a 

10 conventional manner is provided with a connection, not shown, for an electrical charger to 

charge the batteries which are placed in the shaft part and/ or the hand held vacuum 

cleaner. The vacuum cleaner might of course also be mains supplied. 
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Claims 

1. Hand held vacuum cleaner having a housing (20) comprising a motor-fan unit (22), a 

dust container (31) and an air passage (27) opening into the dust container through 

5 which dust laden air is directed into the dust container, the vacuum cleaner also 

comprising at least one filter (39) arranged after the dust container as seen in the flow 

direction, the dust container (31) being provided with a first emptying opening ( 46) 

normally being covered by a lid (47) and having such a size that the opening, allows 

the dust collected in the dust container to fall out through the opening when the lid is 

10 opened characterized in that the dust container constitutes a part of or communicates 

with a cyclone separator arranged between the air passage (27) and the filter (39). 

2. Vacuum cleaner according to claim 1 characterized in that the dust container (31) is 

provided with a second emptying opening (53) that is adapted to be connected to an 

external vacuum source via a connection (56). 

15. 3. Vacuum cleaner according to claim 1 or 2 characterized in that the dust container (31) 

i removably arranged in the housing. 

4. Vacuum cleaner according to any of claims 1-3 characterized in that the dust 

container (31) is provided with a removable filter liner (34) comprising an end wall 

part (35) continuing into a sleeve shaped portion (36) extending into the dust container 

20 and through which the air leaving the dust container flows towards the motor fan unit 

(22). 

5. Vacuum cleaner according to claim 4 characterized in that the filter liner (34) 

supports a coarse filter (3 9). 

6. Vacuum cleaner according to claim 4 or 5 characterized in that the filter liner (34) 

25 encloses a foamed plastic body serving as a separator of finer particles. 

7. Vacuum cleaner according to claim 4 or 5 characterized in that the filter liner (34) 

encloses a coaxially arranged, removable support body (42) for a fine filter (43) 

arranged between the filter liner (34) and the support body (42). 

8. Vacuum cleaner according to claim 7 characterized in that the fine filter ( 43) 

30 comprises a thin, :flat filter blank which is applied on the filter body ( 42) such that it~ 

when the filter body is inserted into the filter liner (34) becomes a folded shape. 
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9. Vacuum cleaner according to any of claims 4-8 characterized in that the filter liner 

(34) at its outside supports a flange (37) to overbridge the distance between the filter 

liner (34) and the surrounding dust container wall the flange extending around a part of 

the circumference of the liner. 

5 10. Vacuum cleaner according to any of the preceding claims characterized in that the 

dust container (31 ), at least partly, is made of transparent material. 

11. Vacuwn cleaner according to any of the preceding claims characterized in that it is 

removably secured to a shaft part (10) supporting a floor nozzle (12) having an 

elongated suction opening (14) extending in the length direction of the nozzle, the floor 

10 nozzle via a tube connection (15) being connected to the air passage (27) of the 

vacuum cleaner. 

12. Vacuum cleaner according to claim 11 characterized in that the ±Joor nozzle (12) and 

the shaft part (10) are connected to one another via a double link arrangement 

comprising a first pivot axis (A) that is arranged mainly horizontally and parallel to the 

15 suction opening of the floor nozzle and a second pivot ax.is (B) that is perpendicular to 

a longitudinal axis of the shaft part as well as to said first pivot axis (A). 

13. Vacuum cleaner according to claim 11 or 12 characterized in that the tube connection 

(15) at least partly comprises a flexible hose. 

14. Vacuum cleaner according to any of claims 12-13 characterized in that the floor 

20 nozzle (12) comprises ai1 electrically driven brush roll (13) that via an electric circuit is 

connected to one or several batteries. 
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1 

VACUUM CLEANER 

This invention relates generally to vacuum cleaners, 

5 and particularly to vacuum cleaners convertible from a 

hand-held vacuum to a stick-type vacuum cleaner. 

A variety of different dry-type vacuum cleaners are 

available for a variety of uses ranging from heavy duty 

rug and carpet cleaners, light duty rug and carpet 

10 cleaners for cleaning small spills and crumbs, and 

compact hand-held cleaners for cleaning cushions, 

piliows, stair treads and the like. There have also been 

developed cleaners particularly designed or equipped with 

conversion tools to be used for special purposes such as 

15 removal of spider webs near the ceiling, drapery 

valences, and other hard to reach areas. 

In recent years, due to the introduction of plastics 

and substantial improvements in the design of electric 

motors for this type of equipment, the bulk and weight of 

20 these machines have been reduced substantially. Also, 

the development of compact rechargeable, heavy duty 

batteries has made possible the so-called "cordless 

vacuum cleaner". However, there remains the problem that 

the machines are limited to one or two functions. For 

25 other functions, it has been necessary to have a second 

tool or a bulky and clumsy conversion kit. Such tools 

and conversion kits are necessary because the vacuums are 

too large or bulky to life above the head to clean out of 

reach areas or tight areas. 

3 o Stick vacuums, that is hand-held vacuums attached to 

the end of a rod, were designed to be used to clean 

carpets or floors from a standing position, or to clean 

hard to reach areas such as ceilings, drapery valences, 

and the .like. However, a majority• of the stick-vacs 
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proved awkward to handle since substantially all of the 

weight of the vacuum was disposed at the far end of the 

wand. When used above or off the floor, the mass of the 

vacuum at the end of the wand requires the operator to 

5 ~xert a great deal of energy in suspending the vacuum at 

the end of the wand. Moreover, accessory cleaning tools 

were stored separate from the portion of the vacuum being 

held by the user, making them rather awkward to access. 

The instant invention provides a vacuum cleaner 

10 convertible from a lightweight and manoeuvrable hand-held 

vacuum to an extended stick-like vacuum to clean floors 

from a standing position and otherwise inaccessible 

areas. In the extended position, the nozzle is 

sufficiently strong to support the weight of the vacuum. 

15 Moreover, the vacuum cleaner is adapted to receive a 

floor cleaning tool or head which may be used in either 

the extended or retracted position, depending upon the 

desired cleaning task to be performed. The floor 

cleaning tool conveniently carries at least one accessory 

20 cleaning tool thereon. 

The vacuum cleaner includes a low profile, oblate 

housing having an opening in a first end which extends 

substantially the length of the housing, and having a 

shape substantially identical to the exterior shape of 

25 the housing. The housing is enlarged toward the second 

end to contain a motor driven fan for drawing air into 

the first end and out the second end of the vacuum 

housing. Telescopically received within the first end of 

the housing is an elongate tubular dirt cup adapted to 

30 slide therein between a first retracted position and a 

second extended position. The tubular dirt cup may be 

locked into any one of a number of positions between and 

including the fully retracted and extended positions. 

The dirt cup incl~des a removable filter at one end and 
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~ flapper valve at an opposite end adapted-to prevent the 

debris from falling back out the dirt cup once captured. 

A handle extending from the top of the vacuum cleaner 

housing provides a compound grip to optimally position 

s the centre of gravity of the vacuum when used as a hand­

held vacuum or in the extended position as a stick-like 

vacuum. The angles of the two grip positions and handle 

contours are ergonomically designed so the operator may 

comfortably use the vacuum. 

10 The vacuum cleaner also includes a detachable floor 

cleaning tool having a pivotal cleaning head designed to 

engage the surface to be cleaned. An accessory such as 

a crevice tool is detach.ably coupled, and nested in a 

neck portion of the floor cleaning tool, for easy access 

15 by the user. The accessory is designed to be attached to 

the end of the elongate dirt cup and fully movable 

therewith. 

The instant invention provides numerous advantages 

over prior hand-held and stick-like vacuum cleaners, . 

20 including the ergonomic design for the wide range of 

readily convertible operating positions, as well as the 

low profile nozzle to access tight or otherwise 

inaccessible areas. The extensible dirt cup offers the 

advantage of a stick vacuum without the stick, and always 

25 provides the same travel distance for debris entering the 

vacuum before it is captured by the filter regardless of 

whether in the retracted or extended position, making for 

a more efficient vacuum. Moreover, the short distance to 

the dirt cup reduces the risk that debris may clog or 

30 block the intake. 

Additional advantages include a convertible hand 

vacuum/stick vacuum having a floor cleaning tool which 

carries accessories for special cleaning applications. 

The ~cce~sories are easily accessed by the user and are 
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aesthetically incorporated in the - overall function and 

design. The improved filter design also improves 

operational and cleaning functions. The combination of 

the dirt cup/extension into the extensible dirt cup 

5 reduces the need for parts in assembly as well as reduce 

replacement part inventory, while also providing an 

attractive, versatile and easily manoeuvrable design. 

The low profile and linear alignment of the components 

may be formed from inexpensive materials and easily 

10 assembled, thus providing an inexpensive yet efficient 

and versatile vacuum cleaner. 

15 

A better understanding of the objects, benefits and 

advantages of our invention may be obtained from the 

appended detailed description and drawings, wherein: 

Figure 1 is an oblique view of one embodiment of the 

invention; 

Figure 2 is a side, cross-sectional view taken along 

lines II-II in Figure 1; 

Figure 3 is a cross-sectional view taken along lines 

20 III-III in Figure 2; 

Figure 4 is an oblique view of the lower one-half of 

the housing; 

Figure 5 is an oblique view of the upper one-half of 

the housing; 

25 Figures 6 and 7 are oblique views of an insert for 

the upper one-half of the housing; 

Figures 8A-8D illustrate one embodiment of a filter 

assembly for use in this invention: 

Figure 9 is an enlarged, fragmentary side cross-

30 sectional view of one embodiment of a locking mechanism; 

and 

Figures 10 to 14 generally illustrate one embodiment 

of a floor cleaning and accessory tool. 

For purposes of the following description, the terms 
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"upper";· "lower", "right", "left", "rear", "front", 

"vertical", "horizontal" and derivatives thereof shall 

relate to the invention as oriented in Figure 1. 

However, it is to be understood that the invention may 

s assume various alternative orientations, except where 

expressly specified to the contrary. It is also to be 

understood that the specific devices and processes 

illustrated in the attached drawings, and described in 

the following specification, are simply exemplary 

10 embodiments of the inventive concepts defined in the 

appended claims. Specific dimensions and other physical 

characteristics relating to the embodiments disclosed 

herein are not to be considered as limiting, unless the 

claims expressly state otherwise. 

15 Throughout the following description referring to 

the many drawing figures, like reference numerals will be 

used to indicate like components, wherein Figure 1 

illustrates one embodiment of a vacuum cleaner 10 of this 

invention including an elongate, low profile, oblate 

2 O housing 12, a variably extensible dirt cup 14 and a 

detachable floor cleaning tool 16. Housing 12 has a rear 

and front end 18 and 20, respectively defining a 

longitudinal axis A-A extending therebetween. Proximate 

first end 18 and located approximately one-quarter of the 

25 length of housing 12 is an enlarged, rondure, or bulbous 

portion 22 adapted to accommodate a centrifugal fan 24 

(Figures 2 and 3) and an air-cooled electric motor 26 

therein. From rondure or ~nlarged portion 22 to front 

end 20, the size of housing 12 is reduced forming a low 

30 profile, elongate nose portion 23 having a substantially 

oblate or elliptical cross-section perpendicular to 

longitudinal axis A-A of housing 12. The low profile, 

oblate portion or nose 23 and dirt cup 14 provides 

sufficient cross-s_~ctional area for good air flow while 
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simultaneously allowing access of dirt cup 14 and nose 

portion 23 to otherwise inaccessible areas. 

Integral with housing 12 and extending from an upper 

surface 28 of rondure portion 22 is a handle 30 rejoining 

5 housing 12 near back end 18. Handle 30 includes a switch 

32 for turning the motor 26 on and_off, and a compound 

angle forming two ergonomically designed grip positions 

34 and 36. The angular orientations of the two grip 

positions 34, 36 are adapted to position the vacuum's 

10 centre of gravity either below or ahead of the user's 

hand while the vacuum is used as a hand-held vacuum or as 

stick-like vacuum. For example, grip position 34 may be 

inclined between 5 degrees and 15 degrees from 

longitudinal axis A-A to provide a grip position suitable 

15 for use as a stick vacuum. Grip position 36 may be 

inclined between 10 degrees and 25 degrees with respect 

to longitudinal axis A-A to provide an ergonomic grip 

when used as a hand-held vacuum. 

Housing 12 is preferably formed from a high impact 

20 polystyrene plastic (HIPP) or ABS plastic in three 

separate pieces: one forming lower half 38 and two parts, 

upper housing 40 and handle insert 42, forming the upper 

half. Handle insert 42 is adapted to fit within opening 

44 of upper housing 40 to complete the lower side of 

25 handle 30 and the upper surface of bulbous portion 22 for 

the fan and motor 24, 26 (Figures 6 and 7). Handle 

insert 42 and upper housing 40 may be held together by 

post and socket fasteners 46, 48, respectively, extending 

from the respective portions comprising handle 30. Ribs 

30 50 extending from lower surface 52 of handle insert 42 

extend laterally beyond the portion comprising outer 

surface 28 of rondure housing 22, thus preventing it from 

extending beyond the remainder of outer surface 28 of 

housing 4.0. Each piece is preferably formed using well-
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known injection moulding techniques. 

An electric cord 54 exiting back 18 of housing 12 is 

used to supply AC current to motor 24. A first end of 

cord 54 is secured within housing 12 by anchor 56a-56b 

5 (Figures 4 and 7) such that any tensional force applied 

to cord 54 will not break the electrical coupling to 

motor 24. Because of the compact nature of housing 12, 

it is preferred that cord 54 be stowed on the exterior of 

housing 12. 

10 Back 18 of lower housing 38 is adapted to receive a 

plate 57 (Figures 1 and 2) at the base of rondure portion 

22, disposed parallel to the longitudinal axis A-A of 

housing 12. Cord 54 is also wrapped about a hook 58 

extending from a disc 60 rotatably coupled with lower 

15 housing 38 proximate front 20. Disc 60 includes a shaft 

62 journalled within a hole in lower housing 38 adapting 

disc 60 to rotate about the shaft. Cord 54 may be 

wrapped around plate 56 and hook 58 and retained in place 

using a conventional catch (not shown) formed in the plug 

2 0 and adapted to pinch an adjacent portion of the cord. 

Cord 54 may be quickly released by rotating disc 60 such 

that hook 58 is positioned toward the back end of housing 

12 and allowing cord 54 to fall free. 

Although this invention has been described with an 

25 electric cord stowed on the exterior of the vacuum 

housing, it is contemplated that back 18 of housing 12 

may be slightly modified to accommodate a cord reel well­

known in the art. It is further contemplated by the 

invention that AC power may be substituted by a DC power 

30 supply consisting of rechargeable batteries. Such a DC 

power supply may be easily accommodated within housing 12 

as well as the appropriate circuitry used to recharge the 

cells. Each of the above modifications may be made using 

conventional and readily available materials. 
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·The interior surfaces 70 and 72 (Figures 4 and 5) of 

upper and lower housings 38 and 40, respectively, 

generally conform to the external shape, periodically 

reinforced and strengthened by ribs or bulkheads 74-84 

5 . !Figures 2 to 5). Each rib extends substantially 

perpendicular to the longitudinal axis of housing 12. 

Ribs 50a and 50b, together with tongue 62 extending from 

insert 42, cooperate with ribs 74, 76 extending from 

lower housing 38 to form a chamber 86 enclosing fan 24. 

10 Motor 26 is supported within housing 12 by ribs and/or 

mounts such as 50a, 74, 90a-90b and 92a-92b so that fan 

24 is unencumbered and free to rotate within chamber 86. 

Centrifugal fan 24 located within chamber 86 is 

oriented to draw air in through extensible dirt cup 14 

15 and out through perforations 100 in back 18 of lower 

housing 38. Fan 24 is preferably powered by an electric 

motor 26, such as made by Ametek's, Lamb Electric 

Division of Ohio. Motor and fan 24, 26 are supported 

within chamber 86 such that an air inlet 102 of fan 

20 impeller 24 is concentrically received within one end 104 

of casing 53. Casing 53 extends from end 104 immediately 

adjacent impeller 24, terminating at its opposite end 106 

just inside end 20 of housing 12. 

Casing 53 is centred within housing 12 and retained 

25 therein by ribs 76-84 defined in each half 38, 40 of 

housing 12. Ribs 82 and 84 (Figure 9) are specifically 

adapted to engage grooves 108 extending around outer 

surface 110 of casing 53 near end 112. Ribs 76-84 and 

upper and lower housing 38 and 40 are specially designed 

30 to be clamped together about fan 24, motor 26 and casing 

53 in registered alignment by bosses 114 receiving 

threaded fasteners extending through sockets 120 in lower 

housing 38 (Figures 4 and 5). 

The geometry of casing 53 changes from end-to-end 
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(Figure 3). At end 104, opening 126· is generally 

circular, having an inside diameter slightly larger than 

the outside diameter of air inlet 102 of impeller 24. It 

is preferred that substantially close tolerances be 

5 maintained between the outside diameter of impeller air 

inlet 102 and the inside diameter of impeller air inlet 

102 and the inside diameter of opening 126 to assure 

efficient air flow. casing 53 tapers rapidly outward 

from end 104 in a horizontal direction to obtain a 

10 maximum cross-sectional area within the oblate shape of 

housing 12 toward end 20. Slidably received in end 106 

is the extensible dirt cup 14 adapted to extend from and 

retract within the casing. End 106 has an opening 128 

shaped substantially identical to the outer surface 130 

15 of dirt cup 14 with at least a portion of end 106 (Figure 

9) having ramping surfaces 134, 136, each adapted to 

glide up and over dirt cup end 140. 

The inner surface 112 of casing opening 128 fits 

closely with outer surface 130 of dirt cup 14 to provide 

20 a substantially airtight seal. However, if desired, a 

gasket or sealing material (not shown) may be fixed along 

either ramp surface 134 or 136, or along any other 

portion of casing 53 or housing 12 in contact with outer 

surface 130 of dirt cup 14 to form the seal. The gasket 

25 or seal may also act as a bearing surface to reduce the 

friction associated with the sliding motion of dirt cup 

14 within casing 53. Both casing 53 and dirt cup 14 may 

be formed from a polymeric material using well-known 

moulding techniques to produce the inner passages and 

30 openings. 

Dirt cup 14 has a tubular inner wall 142 forming a 

passage extending the length of the dirt cup and 

concentric with the longitudinal axis A-A of vacuum 10. 

One end 140 of dirt cup passages 142 is adapted to 
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receive a filter assembly 146 (Figures 8A-8D) including 

a split-oval frame 148 having a plurality of tapered ribs 

150 extending perpendicular therefrom. Frame 148 is 

fitted with a spun-bonded polypropylene filter 152 which 

5 may be pleated or sewn together to form a pocket for each 

rib 150, effectively increasing the surface area of 

filter 152 to trap dirt and debris. Filter assembly 146 

is disposed within passage 142 such that the ribs 150 are 

oriented toward the opposite end 154 of dirt cup 14. 

10 Filter assembly 146 may be retained within end 140 by 

locking tabs 147 extending from each apex of the 

generally elliptical frame adapted to engage 

complimentary slots or notches formed on the inside of 

dirt cup end 140. Filter assembly 146 may be disengaged 

15 from end 140 by pinching ribs 149 and 151 together, 

closing gap 153 and withdrawing locking tabs 147 from 

dirt cup end 140. 

End 154 of dirt cup 14 is fitted with an insert 156 

having an external shape substantially similar to the 

20 oblate or elliptical transverse section exhibited by dirt 

cup 14 and front end 20 of housing 12. However, with 

respect to insert 156, the external dimensions preferably 

do not exceed the internal dimensions of passage 142 in 

order to be telescopically received by floor cleaning 

25 tool 16 described in greater detail below. Insert 156 

includes a passage 158 extending therethrough parallel to 

and preferably concentric with longitudinal axis A-A of 

vacuum 10. End 160 disposed within passage 142 is 

adapted to retain a flapper valve 164 adapted to seat 

30 passage 158 with flow in a single direction. The nozzle 

end 166 of insert 156 includes an end face 168 and 

contains opening or orifice 170 to passage 158. Nozzle 

end face 168 is angled between 35 degrees and 55 degrees 

with respect to longitudinal axis A-A, .generally placing 
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it parallel· to the surface to be cleaned with the 

operator holding either one of the two grip positions 34, 

36 on handle 30. 

Dirt cup 14 is adapted to slidably extend from and 

5 .retract within casing 53. To maintain any one position, 

a locking mechanism 172, as shown in Figure 9, extends 

through housing 12 proximate front end 20 and includes a 

plunger 174 extending through a hole 176 defined in the 

bottom 178 of a cylindrical recess or cavity 180 formed 

10 within housing 12. Tip 182 of plunger 174 includes 

serrations 184 adapted to engage serrated grooves 185 

formed along the outer surface 130 of dirt cup 14. An 

opposite end 186 of plunger 174 has a flange or plate 188 

containing a cam 190 along an upper surface. Disposed 

15 above flange 188 and cam surface 190 is a knob 194 having 

a lower cam surface 196 adapted to engage cam 190. Knob 

194 also includes a flange 198 extending around its 

perimeter adapted to engage a retaining channel 200 which 

holds knob 194 against cam surface 190 of plunger 174. 

20 Rotation of knob 194 engages cam surfaces 190 and 196, 

forcing plunger 174 downwardly against spring 208 and 

forcing tip 182 against serrated grooves 185 in dirt cup 

outer surface 130. Friction between tip 182 and serrated 

grooves 185 in outer surface 130 is sufficiently strong 

25 to retain dirt cup 14 in position while vacuum 10 is in 

use. Rotating knob 194 in an opposite direction 

disengages cam surfaces 190 and 196 and allows spring 208 

to bias plunger 174 upwardly to disengage tip 182 from 

dirt cup 14. 

30 In one embodiment, vacuum 10 includes a detachable 

floor cleaning tool 16 (Figures 1 and 10 to 14) having a 

foot 210 disposed at one end of an elongate neck 212. 

The exterior of neck 212 is substantially identical in 

shape to the exterior shape of dirt cup 14. At an upper 
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end 214, neck 212 has a cavity 2·16 adapted to firmly 

receive nozzle 166 of insert 156 and retain tool 16 

thereon. The opposite end 218 of neck 212 comprises a 

shroud 220 about a floor engaging head 222 pivotal about 

5 an axis 224. A passage 226 within neck 212 extends the 

entire length thereof from the bottom of cavity 216 to an 

opening 228 within shroud 220. Tool 16 may be formed 

from the same material as casing 53 using the same 

moulding technique. 

10 Floor engaging head 222 within shroud 220 is 

substantially 

substantially 

a cylinder having outside dimensions 

identical to the inside dimensions of 

shroud 220 and is pivotally coupled at its ends 230 and 

232 to shroud ends 234 and 236 (Figure 11). Head 222 is 

15 preferably formed as two pieces adapted to snap-fit 

together. Each half of head 222 may be made from 

injection moulded ABS or high impact, high heat 

polystyrene plastic. Head 222 has a flat 246 parallel to 

axis 224 and adapted to engage the floor (Figure 11). At 

20 least one channel 248 is formed therein, extending along 

the length and increasing in depth from its outer ends 

230 and 232 toward a centreline. Channel 248 converges 

to a throat 180 extending perpendicular to axis 224 and 

in fluid communication with passage 226 extending from 

25 shroud 220. Additional channels 250 may be formed within 

flat 246 extending from the external surface of head 222 

and connected to channel 248. Channels 248 and 250 

within floor engaging head 222 provide a means for 

causing a high velocity stream of air to pass through or 

30 close to the surface to be cleaned to entrain dirt and 

other materials on or in that surface. In addition, flat 

246 includes a recess 252 adjacent and parallel to the 

rear edge of channel 248 adapted to retain a flexible and 

resilient strip brush 254. Brush 254 is biased outwardly 
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in a direction perpendicular to flat 246 by springs 256 

disposed between the head interior and strip brush 254. 

To facilitate easy movement of head 222 along the surface 

to be cleaned, flat 246 includes a plurality of wheels 

5 258, proportionally spaced about in flat 246. 

Nested in lower surface 256 of neck 212 is at least 

one accessory cleaning tool such as crevice tool 258. In 

a preferred embodiment, crevice tool 258 is retained 

within recess 260 in surface 256 by detents 262 which 

10 engage each end of crevice tool 258. As shown in Figures 

12 and 13, recess 260 is preferably located along a 

longitudinal centreline extending the length of tool 16, 

to partially conceal accessory tool 258 and not interfere 

with the blow moulding technique and design of tool 16. 

15 In transverse section (Figure 13), recess 260 is bordered 

by channels 264 actually formed by the compression of the 

plastic tube used to form tool 16. Channels 264 also 

make tool 16 more rigid and also define the dimensions of 

passage 226 which runs from cavity 216 at the rear to 

20 opening 228 in shroud 220. 

In operation, the desired configuration is selected 

by the operator to suit the cleaning task to be 

performed. For example, if vacuum 10 is desired to be 

used in a hand vacuum configuration, knob 194 is rotated 

25 to release dirt cup 14 such that it may be retracted a 

predetermined distance within housing 12. If a small 

area is to be cleaned, foot 16 may be removed from the 

end of dirt cup 14 by simply pulling on the pressure 

connection. With dirt cup 14 in a retracted position 

30 within housing 12, the operator holds vacuum 10 by 

grasping grip position 34 of handle 30 locating the 

centre of gravity below the operator's hand and slightly 

forward, such that end face 168 of dirt cup 14 may be 

naturally placed substantially parallel to the surface to 
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be cleaned. With the operator gripping position 34, the 

vacuum may be easily actuated sliding to and aft switch 

32. 

For areas out of reach of the user, dirt cup 14 may 

5 be extended by rotating knob 194 to disengage dirt cup 

14. The dirt cup may then be extended to the desired 

length and locked into position by rotating knob 194. 

The operator may then actuate vacuum 10 and perform the 

cleaning task. 

10 · For cleaning large surface areas such as a floor, 

the operator moves dirt cup 14 to its fullest extension 

and locks it in place. The operator may also attach 

cleaning foot 16. Foot 16 is retained on the end of dirt 

cup 14 by a friction coupling between cavity 216 and 

15 insert 156. The operator may stand upright, grasping 

vacuum 10 at grip position 36, thus locating the centre 

of gravity substantially below and forward of the grip 

position to aid in moving the vacuum along the surface to 

be cleaned. Because the dirt cup extends, a substantial 

20 portion of the vacuum weight is retained near the 

compound handle, making for easy manipulation of the 

vacuum. Because the dirt cup extends instead of moving 

the vacuum body further from the user, this invention 

provides all the advantages of a stick-like vacuum, but 

25 without the stick and associated weight shift. 

In order to vacuum areas too narrow for cleaning 

tool 16, or even nozzle insert 156, accessory cleaning 

tool 258 is used. Floor cleaning tool 16 is removed from 

insert 156. Accessory cleaning tool 258 is detached from 

30 surface 256 and inserted into orifice 170. Accessory 

cleaning tools offer a wide variety of cleaning 

characteristics and are well known. In this particular 

embodiment, accessory tool 258 is a crevice tool having 

a long, t~in, rectangular tube. The end received within 

Dyson Ex1004 
Page 513



15 

orifice 170 forms a substantially tight seal, causing the 

suction created by the vacuum to be concentrated at the 

open end of crevice tool 258. When not in use, crevice 

tool 258 or other accessory is removed from orifice 170 

5 and relocated in recess 260 and retained therein by 

detents 262 snapped into opposite ends of tool 258. 

To evacuate dirt and debris contained in vacuum 10, 

foot 210 may be removed and dirt cup 14 completely 

withdrawn from housing 12. Dirt cup 14 is released from 

10 housing 12 by disengaging plunger 174 and pulling dirt 

cup 14 from end 112 of casing 53. With dirt cup 14 

remove, filter assembly 146 may be withdrawn from first 

end 144 by pinching ribs 149, 151. Spun-bonded, 

polypropylene filter 152 may be removed from frame 148 

15 and washed or otherwise cleaned to remove dirt and 

debris. Filter 152 may be replaced on frame 148 such 

that ribs 150 extend into filter 152. With filter 

assembly 146 withdrawn from dirt cup 14, dirt and debris 

not entrained in filter 152 may be emptied into another 

20 container. Filter assembly 146 is then reinserted into 

first end 144 such that locking tabs 147 engage recesses 

in the first end 140 of dirt cup 142 and dirt cup 14 is 

then reinserted into housing 12. Operation resumes as 

outlined above. 

25 Although the invention has been described with 

respect to specific preferred embodiments thereof, many 

variations and modifications will be apparent to those 

skilled in the art. 
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CLAIMS 

5 1. A vacuum cleaner, comprising: 

a housing; 

a tubular dirt cup slidably disposed within said 

housing and adapted to move between a first position 

within said housing and a second position extending from 

10 said housing; and 

suction means disposed within said housing for 

creating a vacuum in said tubular dirt cup. 

2. The vacuum cleaner of Claim 1, further 

15 including: 

means for fixing the position of said tubular dirt 

cup between and including said first and last positions; 

and 

means within said tubular dirt cup for trapping dirt 

20 and debris therein. 

3. The vacuum cleaner of Claim 2, wherein said 

housing includes a handle extending from an upper portion 

of said enlarged portion and defining at least two grip 

25 positions at different angles with respect to a 

longitudinal axis of said housing. 

30 

4. The vacuum cleaner of Claim 3, further 

including a floor cleaning tool detachably coupled to an 

end of said tubular dirt cup extending from said nozzle, 

said floor cleaning tool having a pivotal floor engaging 

head. 

5. The vac_uum cleaner of Claim 4, further 
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including: 

a casing within said housing and having a first end 

concentric with said suction means and a second end 

slidably receiving said tubular dirt cup; and 

means for restraining withdrawal of said tubular 

dirt cup from said casing. 

6. The vacuum cleaner of Claim 5, wherein said 

means for fixing the position of said tubular dirt cup 

J.O includes: 

a biased plunger having a tip adapted to engage said 

tubular dirt cup; 

a knob disposed above said plunger; and 

cam means between said knob and said plunger for 

15 engaging and disengaging said plunger with respect to 

said tubular dirt cup. 

7. The vacuum cleaner of Claim 6, further 

including at least one accessory tool detachably coupled 

20 to said floor cleaning tool for attachment to said end of 

said tubular dirt cup in place of said floor cleaning 

tool. 

8. The vacuum cleaner of Claim 7, wherein said 

25 suction means includes: 

a centrifugal fan having a central air inlet; 

a motor driving said centrifugal fan; and 

said centrifugal fan having said central air inlet 

disposed within and concentric within said first end of 

3 o said casing and enclosed within a chamber within said 

housing. 

9. A vacuum cleaner convertible between a hand­

held vacuum to a stick-type vacuum, comprising: 
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a housing having a rondure portion near a first end 

and an oblate, low profile portion at a second end; 

an elongate dirt cup slidably disposed within said 

low profile portion and adapted to move between a first 

5 and a second position; 

10 

a handle extending from an upper surface of said 

rondure portion defining a first and a second grip 

position, each disposed at a different angle with respect 

to said longitudinal axis of said housing. 

10. The vacuum cleaner as recited in Claim 9, 

further including means extending through a wall of said 

housing for releasably fixing a position of said elongate 

dirt cup between, and including, said first and last 

15 positions. 

11. The vacuum cleaner as recited in Claim 9, 

including a floor cleaning tool detachably coupled to one 

end of said elongate dirt cup, said floor cleaning tool 

20 having a cleaning head pivotally coupled within a shroud 

disposed perpendicular to said longitudinal axis of said 

housing. 

12. The vacuum as recited in Claim 9, further 

25 including a casing coaxially disposed within said low 

profile portion and adapted to slidably receive said 

elongate dirt cup. 

13. The vacuum cleaner as recited in Claim 9, 

30 wherein said vacuum creating means includes: 

a motor; 

a centrifugal fan coupled to said motor and having 

a central air intake coaxial with a shaft from said 

motor; 

Dyson Ex1004 
Page 517



19 

a casing having a first end concentrically disposed 

about said air intake of said centrifugal fan and a 

second end slidably receiving said elongate dirt cup; and 

a chamber formed by said housing about said first 

5 end of said casing and said centrifugal fan having an 

outlet through said motor and said first ends of said 

housing. 

14. The vacuum cleaner as recited in Claim 10, 

10 wherein said fixing means includes: 

a plunger having an axis substantially perpendicular 

to the longitudinal axis of said housing and a tip 

adapted to releasably engage said elongate tubular dirt 

cup to hold said dirt cup in fixed relation to said 

15 housing; and 

means for releasably urging said plunger against 

said elongate tubular dirt cup. 

15. The vacuum cleaner as recited in Claim 11, 

20 wherein said cleaning head of said floor cleaning tool 

includes a flat adapted to engage the surface to be 

cleaned and having a channel extending substantially 

perpendicular to the longitudinal axis of said housing, 

said channel in fluid communication with a leading edge 

25 of said cleaning head by at least one passage formed 

therein to generate a high velocity stream of air to pass 

through or over the surface to be cleaned to entrain dirt 

and other debris on or in that surface. 

30 16. The vacuum cleaner of Claim 11, further 

including at least one accessory tool detachably coupled 

to said one end of said elongate dirt cup in place of 

said floor cleaning tool and detachably stored on said 

floor cleaning to9l. 
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17. A vacuum cleaner, comprising: 

an elongate housing having an enlarged portion near 

first end and a generally oblate portion integral with 

and extending from said second end of said housing to 

5 define a longitudinal axis, said oblate portion having an 

opening at its free end in fluid communication with an 

interior of said housing; 

a handle integral with and extending from an upper 

portion of said housing defining at least two grip 

10 orientations with respect to said longitudinal axis of 

said housing; 

an elongate dirt cup concentric with said nozzle and 

slidably received within said opening, said dirt cup 

having a passage extending from an inlet at a first end 

15 to an opening at a second end, said dirt cup adapted to 

move between a first retracted position within said 

oblate portion of said housing . to a second extended 

position; 

a motor driven fan disposed within said rondure 

20 portion of said housing and adapted to draw air through 

said inlet and into said dirt cup; 

a floor cleaning tool detachably coupled to said 

first end of said elongate dirt cup; and 

at least one accessory tool detachably stored on 

25 said floor cleaning tool and detachably coupled to said 

first end of said elongate dirt cup in place of said 

floor cleaning tool. 

18. The vacuum cleaner of Claim 17, including means 

30 for releasably fixing a portion of said elongate dirt cup 

slidably disposed in and extending from said housing. 

19. The vacuum cleaner of Claim 18, including a 

casi~g ~isposed within said housing and slidably 
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receiving said elongate dirt cup, said casing forming a 

generally tight seal between said motor driven fan and 

said elongate dirt cup. 

20. A vacuum cleaner, comprising: 

a housing having an elongate and oblate first end 

having an opening defined therein concentrically 

extending the length of said housing; 

fan means disposed within said housing distant from 

10 said first end for creating a vacuum therein causing air 

to flow through said opening in said first end and out a 

second end of said housing; 

an elongate tubular dirt cup concentric with and 

slidably disposed within said opening in said first end 

15 and adapted to move between a retracted position within 

said housing to an extended position from said opening in 

said first end; 

means extending through said housing and engaging . 
said dirt cup to adjust the position of said dirt cup 

20 within said first end; 

flapper means disposed within a first end of said 

dirt cup for providing a single flow direction through 

said dirt cup; 

means disposed within a second end of said dirt cup 

25 for filtering the flow of air through said dirt cup; 

a floor engaging tool detachably received over said 

first end of said dirt cup; and 

an integral handle extending from an upper surface 

of said housing, said handle having at least two grip 

30 positions defined by an obtuse angle; and 

at least one accessory cleaning tool detachably 

coupled to said floor engaging tool for storage and 

detachably coupled to said first end of said dirt cup in 

place of ~aid floor engaging tool. 
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21. A vacuum cleaner, comprising: 

an elongate, generally low profile housing having a 

first and second end defining a longitudinal axis and 

having a generally oblate transverse cross-section, at 

5 least a portion of said housing between said first and 

second end enlarged, adapted to accommodate means for 

creating a vacuum within said housing; and 

a handle extending from and integral with said 

enlarged portion and said first end of said housing and 

10 defining at least two grip positions disposed along 

dissimilar angular orientations with respect to said 

longitudinal axis; and 

an opening defined in said second end of said 

housing for receiving an extensible container generally 

15 along the longitudinal axis, said container adapted to 

receive and retain debris drawn therein by said vacuum 

creating means. 

22. The vacuum cleaner of Claim 21, further 

20 including: 

means for adjustably fixing the extensible position 

of said container with respect to said second end; and 

a floor cleaning tool detachably coupled to a free 

end of said extensible container extending from said 

25 second end of said housing; and 

30 

an accessory cleaning tool detachably stored on said 

floor cleaning tool and detachably coupled to said free 

end of said extensible container in place of said floor 

cleaning tool. 

23. The vacuum cleaner of Claim 22, wherein said at 

least two grip positions provides a first grip position 

generally above said enlarged portion of said housing and 

a second grip position generally toward said first end of 
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said housing. 

24. The vacuum cleaner of Claim 23, wherein said 

handle is curved defining said first and second grip 

5 position so that a hand gripping said first and second 

grip position changes an angle of said hand in 

relationship to said horizontal axis and the surface 

being cleaned. 

10 25. The vacuum cleaner of Claim 24, wherein said 

15 

enlarged portion of said housing includes: 

a centrifugal fan having an air inlet adapted to 

draw air in from said second end of said housing and said 

container; and 

means for driving said centrifugal fan to create 

said vacuum. 

26. The vacuum cleaner of Claim 25, wherein said 

container includes: 

2 o a tubular, generally oblate dirt cup adapted to 

25 

30 

retract within and extend from said opening in said 

second end of said housing and having an opening at a 

first and second end, said first end disposed within said 

housing; 

filter means releasably fixed in said opening in 

said first end; and 

a flapper valve disposed within said opening on said 

second end, adapted to permit air and debris to flow in 

a single direction in said tubular dirt cup. 

27. The vacuum cleaner of Claim 26, further 

including a casing disposed within said second end of 

said housing and adapted to slidably receive said tubular 

dirt cup.therein in substantially airtight engagement, 
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said casing also adapted to provide fluid communication 

between said inlet of said centrifugal fan and said 

openings of said tubular dirt cup so as to entrain debris 

within a high velocity air stream and capture said debris 

5 within said dirt cup. 

28. A vacuum cleaner, comprising: 

an elongate, generally low profile housing having a 

first and a second end, said second end having an opening 

10 therein in fluid communication with an interior of said 

housing; 

a compound handle extending from said housing and 

integral therewith, interconnecting said first end with 

a point between said first and second end of said housing 

15 and defining at least two grip positions linearly along 

said handle, each having a predetermined angular 

orientation with respect to the longitudinal axis of said 

housing; and 

means disposed within said housing for creating a 

20 high velocity of air flow into said second end into said 

interior. 

25 

29. The vacuum cleaner of Claim 28, wherein said 

means for creating a high velocity air flow includes: 

an extensible container slidably disposed within 

said opening in said second end of said housing and 

adapted to be releasably fixed between and including a 

first retracted position within said housing and a second 

extended position from said second end; 

30 a casing concentrically received about one end of 

said extensible container and disposed within said second 

end of said housing for receiving said container in 

sliding engagement therein in a first end; and 

means partially received within a second end of said 
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casing and disposed within said housing for creating a 

vacuum in said casing and drawing debris entrained 

therein into said container. 

5 30. The vacuum cleaner of Claim 29, wherein said 

extensible container includes: 

filter means detachably fixed within a first end of 

said container received within said casing; and 

valve means disposed within an opposite end of said 

10 container for retaining debris within said container. 

31. The vacuum cleaner of Claim 30, wherein said 

container is releasably fixed with respect to said 

housing by cam operated means extending through said 

15 housing for releasably engaging an exterior surface of 

said container. 

32. The vacuum cleaner of Claim 31, further 

including a detachable floor cleaning tool received about 

20 said opposite end of said container. 
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DESCRIPTION 

VACUUM CLEANER AND SUCTION PORT 
ASSEMBLY THEREOF 

Field of the Invention 

2409404 

The present invention relates to a vacuum cleaner. and more particularly. to a suction 

assembly of a vacuum cleaner which draws in air and contaminants from a surface 

being cleaned. 

Baek ground of the Invention 

Conventional vacuum cleaners generally draw in air and dust from a surface being 

cleaned by utilizing a suction force generated by a vacuum generator of the vacuum 

cleaner body. Referring to FIG. l, a general conventional vacuum cleaner I 00 

comprises a cleaner body 110 housing a vacuum generator (not shown) therein, an 

extended flow passage t20 having at least one of an extension pipe 125 and an 

extension hose 121, connected in f1uid communication with the cleaner body 110, and a 

suction port assembly 130 formed at an end of the extended flow passage 120 to draw in 

air and dust from the surface being cleaned. 

As seen in FIG. 2, the suction port assembly 130 has a suction head 131 and a suction 

port 132 extending therein. The suction port assembly 130 is movable along the surface 

being cleaned during a cleaning operation. An articulated portion 135 shaped as a neck 

connects the suction head 131 in fluid communication to the extended flow passage 

120. The extended Jlow passage 120 is movably connected with the suction head 131 

which is lifted up by the articulated portion 135. 
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A conventional articulated portion 135, as seen in FIG. l, includes a first connection 

hole 136 for pivotal connection with the rear side of the suction head 131, and a second 

connection hole 137 for removable connection with the extension pipe 125 of the 

extend eel 11ow passage 120. The first connection hole 136 is formed in a square shape to 

guide the air from the suction hole 132 towards the extended flow passage 120 even 

when the articulated portion 135 is pivoted at an angle with respect to the suction head 

13 l. 

However, the conventional articulated portion 135 of the suction port assembly 130 

only allows pivotal movement between the suction head 131 and the extended flow 

passage 120 in the lifting direction 'a' (FIG. l) with respect to the surface being 

cleaned, covering only a limited range of cleaning area. For example, the conventional 

vacuum cleaner l 00 o ~en has difficulty in cleaning crevices or corners of a room. 

Additionally, because lhe first connection hole l 36 of the articulated portion 135 is 

formed in a square shape, as shown in FIG. 2, the pivotal movement of the articulated 

portion 135 is limited to within a predetermined angle 0 so that the first connection hole 

136 is not exposed to the oulside of the suction bead 131. If the articulated portion l 35 

is moved more than the predetermined angle O, the bottom surface of the suction head 

131 is Ii Jkd apart from the cleaning surface, thereby reducing cleaning efficiency. Even 

when the articulated portion 135 is moved within the prcdetem1ined angle 0, suction 

efficiency is often reduced due to the partial blocking of the Jirst connection hole 13 6 by 

inner structures of the suction head 13]. 

Summary of the Invention 
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Accordingly, on object of the present invention is to provide a suction port assembly of a 

vacuum cleaner. which has an improved articulated portion enabling a higher efficiency 

cleaning operation and facilitating rotation of the extended flow passage with respect to 

the suction head. 

The foregoing object is basically attained hy providing a suction port assembly of a 

vacuum cleaner for drawing in air and dust from a surface heing cleaned when the vacuum 

cleaner is in operation, the suction port assembly being connected in fluid communication 

with a cleaner hody through an extended flow passage which includes at least one of an 

extension pipe and an extension hose, the suction port assembly comprising: 

a suction head having a suction hole formed at a bottom surface thereof opposite to 

the surface being cleaned; 

a first connection member extending from one side of the suction head; and 

having an exit end con11ccted in fluid communication with the suction hole; 

a second connection member rotatably connected at one end to the exit of the first 

connection member and rotatable about a lirst axis lo move upwardly and downwardly with 

respect to the suction head; 

a third connection member connecting the second connection memhcr to the 

extended flow passage in fluid communication therewith and being rotatable with respect to 

the second connection member about a second axis which is substantially perpendicular to 

the first axis, 

wherein the second connection member includes a lirst connection opening 

connected in 11uid communication with the suction hole at the end which is connected with 

the third connection member; and a first connection boss extends from the inner sidewall of 

the second connection mernhcr toward the first connection opening, and has a connection 

hole al a lower end thereof, and 

wherein the third connection member includes an upper wal I having a second 
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connection opening connected to the first connection opening when the second and third 

connection members are engaged with each other; und a hole located adjacent to the second 

connection opening to oppose the connection hole, and 

wherein the second connection member and the third connection member are 

rotatably connected by a fastener connected to the connection hole through the hole of the 

third connection member. 

Accordingly, the rotational range of the extended flow passage about the first axis with 

respect to the suction head is extended. Moreover. because the extended flow passage is 

rotatable with respect to the suction head about a plurality of axes, a wide range of 

cleaning areas including crevices and corners can be cleaned efficiently. 

The second axis is preferably substantially parallel to the normal line of the surface being 

cleanccl, when the second connection member is substantially parallel to the surface being 

cleaned. 

The fastener may comprise a screw fastener which screws into the connection hole and 

the third connection member may include a second connection boss extending from the 

inner side of the upper wall toward the inside oCthe third connection member and having 

a fastener seating hole for receiving a head portion of the screw fastener that engages the 

connection hole. 

A stopper protrusion and a stopper hole arc preferably formed on an end of the first 

connection boss and on an upper surface oftbe upper wall, respectively. Tl1c stopper 

protrusion and the stopper hole preferably face each other when the third connection 
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member is rotated to a predetermined position with respect to the second connection 

member. 

A coil spring may be further provided in the fastener seating hole of the second 

connection boss. The coil spring is preferably supported at its upper end by the upper 

wall of the third connection member, and supported by the screw fastener at its lower 

end, and preferably resiliently urges the upper wall of the third connection member 

towards the second connection member. 

The upper wall of the third connection member is preferably angled at a predetermined 

height with respect to the other upper surfaces of the third connection member, and 

upon engagement between the second and third connection members, the upper wall is 

preferably inserted in the first connection opening to block the lirst connection opening 

from the outside. 

Accordingly, relative rotation of the second and the third connection members can be 

resiliently controlled. 

The suction head may include a pair of suction holes in the bottom surface thereof 

which oppose the surface being cleaned, and a connection recess disposed in the bottom 

surface in abutment with the pair of suction holes. 
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The suction head may include a pair of inner flow passages formed in the suction 

head to connect the pair of suction holes to a pair of first connection members. The 

pair or inner flow passages are preferably isolated from each other in the suction head. 

The suction head may include one or more suction holes formed along an edge of the 

suction head in lluid communication vv·ith the connection recess. 

By drawing contaminants in through the side of the suction head in addition to the 

front, contaminants. even in the crevice and corner areas, can be efficiently cleaned. 

I3rief Description of the Drawings 

Ry way o 1· example only, a spcci ric embodiment of the present invention will now be 

described with reference to the accompanying drawings, in which: 

FIG. I is an exploded perspective view of a conventional vacuum cleaner; 

PIG. 2 is a ,-;ide elevational view in section illustrating a conventional suction head 01· 

the conventional vacuum cleaner illustrated in FIG. I, showing the assembly in 

operation; 

FIG. 3 is a perspective view of a suction port assembly according to an embodiment 

of the present invention; 

FIG. 4 is a side clevational view of the suction port assembly illustrated in FIG. 3, 
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showing the assembly moving between positions; 

FIG. 5 is an exploded perspective view of a bottom side of a suction head of the suction 

pcllt assembly illustrated in FIG. 3; 

FIG. 6 is an exploded perspective view of an articulated portion of the suction port 

assembly illustrated in FIG. 3; and 

FIG. 7 is a side elevational view in section of the suction port assembly illustrated in 

FIG-. 3, showing the assembly in operation. 

Detailed Description of the Preferred Embodiments 

The present invention will be described in greater detail with reference to the 

accompanying drawings. 

The matter defined in the description. such as the detailed construction and clements, 

are provided only to assist in a comprehensive understanding or the invention. Thus, it 

is apparent that the present invention can be carried out without such defined matter. 

Also, well-known functions or constructions are not described in detail. 

Referring to FlGS. 3 and 4, a suction port assembly 200 of a vacuum cleaner according 

to an embodiment of the present invention includes a suction head 210 and an 

articulated portion 250. 
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The suction head 210 draws in dust from a surface being cleaned, and as shown in FIG. 

5. includes a pair of spaced suction holes 213, an inner partition 218, a connection 

recess 215. and a suction groove 217. A member 230 is a bumper which decreases 

impact or the suction head 210 with obstacles during operation of the vacuum cleaner. 

The pair of spaced suction holes 213 are located in the bottom surface 211 of the 

suction head 210. Because there are a pair of suction holes 213, rather than a single 

hole, a distance DI between the suction groove 217 at the side of the suction head 210 

and the suction holes 213 is reduced, thereby increasing cleaning efficiency. 

The connection recess 215 is formed by the bottom surface or the suction head 210 

between the suction holes 213. Accordingly, a suction area covered by the suction holes 

213 increases to the range of the connection recess 215. 

A plurality of suction grooves 217 are dispersed along the side of the suction head 210, 

in abutment with the connection recess 215. Contaminants are drawn in through the 

suction grooves 217 and passed through the connection recess 215 and guided to the 

suction holes 213. The suction grooves 217 draw in both the contaminants on the 

surface being cleaned and also the contaminants piled in front or to the sides of the 

suction head 210, thereby improving cleaning efficiency. 

The inner partition 218 is formed inside the suction head 210 and defines in the interior 

of the suction head 210 inner passages 219 which connect the suction holes 213 to a 

first connection member 260. Air drawn in through the suction holes 2 l 3 can flow to a 
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second connection member 270. Flow deterioration of the air drawn in through the 

suction holes 213 is prevented in the suction head 210, thereby improving efficiency. 

The articulated portion 250 connects the suction head 210 with the extension pipe 125 

(FIG. l) and allows the suction head 210 to rotate about a plurality of axes X and Y 

(FlG. 3). As shown in FlGS. 3 and 4, the articulated portion 250 rotates about the first 

axis X with the suction head 210. and rotates about the second axis Y in a transverse 

direction with respect to the suction head 210. The articulated portion 250 includes the 

first and the second connection members 260 and 270, and a third connection member 

280. 

Referring to FIGS. 5 and 6, one or more of the first connection members 260 extend 

rearwardly from the suction head 210. Each of the lirst connection members 260 has an 

entrance end 261 connected to the inner passage 219 defined inside the suction head 

210, and a tubular exit end 263 which is connected to the second connection member 

270. The number or shape of the first connection member 260 can be modified as long 

as the inner passages 219 are connected with the second connection member 270. 

Prcferahly, a pair or the first connection members 260 are formed in register with the 

pair of suction holes 213. The tubular exit ends 263 of each of the first connection 

members 260 arc formed opposite one another such that the second connection member 

270 is engaged with the first connection members 260 in a rotatahle manner about the 

first axis X. 
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One end of the second connection member 270 is connected to the tubular exit ends 263 

of the first connection members 260 in a rotatable manner with respect to the first axis 

X (FICl. 3), while the other end thcrcor is removably c01mected to the extension pipe 

125 (FIG. l) through the third connection member 280. The first axis Xis substantially 

parallel with respect to the length of the suction head 210 which is substantially 

perpendicular with respect to the advancing direction of the suction head 2] 0, and also 

parallel with respect to the surface being cleaned. Accordingly, the articulated portion 

250 is movable up and down with respect to the suction head 210. The second 

connection member 270 includes a first cover 271 and a second cover 275. The second 

connection member 270 also has a space in which the air from the first connection 

members 260 can flow when the first and the second covers 271 and 275 are connected 

with each other. The first cover 271 constitutes the upper wall ol'the second connection 

member 270. The first cover 271 also has recesses 272 formed on opposite sidewalls of 

the first cover 271 to accommodate a part of each of the tubular exit ends 263 of the first 

connection members 260, and a first connection boss 273 extends from the inner 

sidewall of the first cover 271 opposite to the third connection member 280. The first 

connection boss 273 has a screw-threaded hole 273a approximately at a center portion 

thereof, and a stopper protrusion 274 that extends from the outer circumference at the 

boss 273. 

The second cover 275 forms the lower wall of the second connection member 270. The 

second cover 275 includes recesses 276 formed oppositely on opposite sidewalls of 

second connection member 270 to accommodate a part of each of the tubular exit end 

263 of the first connection members 260. When the first and the second covers 271 and 
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275 are engaged with each other, with the first connection members 260 interposed 

there between, the recesses 272 and 276 fo1111 entrance ends which correspond to the 

tubular exit ends 263 of the first connection members 260. The second cover 275 has a 

first connection opening 278 at its other end near the third connection member 280, 

which enables rotation of the second cover 275 about the second axis Y with the third 

connection member 280, and is in fluid communication with the second connection 

opening 282 of the third connection member 280. When the first and second covers 271 

and 275 arc engaged with each other, the first connection boss 273 is disposed within 

the first co1mcction opening 278. 

The third connection member 280 includes a third cover 281 and a fourth cover 288. 

The third connection member 280 is rotatably connected about the second axis Y with 

respect to the second connection member 270 at one end, and disengageably connected 

with the extension pipe 125 (FIG. I) of the extended flow passage 120 (rlG. l) m the 

other end. An upper wall 286 is formed on one end of the third cover 28 l, in rotatable 

engagement with the second connection member 270 via the first connection opening 

278 of the second connection member 270, and a tubular connector 284 is 

disengagcably connected with the extension pipe 125. When the third and the fourth 

covers 281 and 288 are engaged with each other, the entrance end 284a of the tubular 

connector 284 is blocked and a space is defined in the third connection member 280 

through which air moves. When the second and third connection members 270 and 280 

are engaged with each other, the second connection opening 282 is formed in the upper 

wall 286, in connection with the lirst connection opening 278. As shown in F[G. 7, air 

is drawn in through the suction holes 213 of the suction head 210 and passes through 
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the inner passages 219 in the suction head 210, the first and second connection memhers 

260 and 270, and flows into the third connection member 280. From the third 

connection member 280 air llows to the extended !low passage 120 (FIG. I) through the 

tubular connector 284, and into the cleaner body I IO (Fl( 1. 1 ). /\ second connection 

boss 283 extends downwardly from the upper wall 286, corresponding to the first 

connection boss 273 of the second connection member 270. /\ screw-piercing hole 286a 

(Fl G. 6) is formed approximately at the center of the upper wall 286 which opposes the 

upper end of the second connection boss 283. The screw-piercing hole 286a aligns with 

the fastening hole 273a. The second connection boss 283 has a fastener seating recess 

283a on which a screw fastener 291 is seated. The second and third connection 

members 270 and 280 are engaged by inserting the screw fastener 291 into the fastener 

seating recess 283a, through the screw-piercing hole 286a and engages the threads of 

screw-threaded hole 273a. The screw fastener 291 and the screw-threaded hole 273a are 

formed such that a gap is defined thercbctwecn, allowing the second and third 

connection members 270 and 280 lo rotate smoothly with respect to each other. 

The articulated portion 250 restricts relative rotation of the second and third connection 

members 270 and 280 about the second axis Y at a predetermined position. This 

prevents the inconvenience of the suction head 210 rotating freely about the second axis 

Y. To this end, the second and third connection members 270 and 280 each have a 

stopper protrusion 274, a stopper hole 287 and a spring 290. 

/\s shown in l·'JC,. 5, the stopper protrusion 274 extends from the outer circumference of 

the first connection boss 273. The stopper hole 287 is, as shown in FIG. 6. located in the 
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upper surface of the upper wall 286 of the third connection member 280 adjacent to the 

second connection opening 282 and the screw-piercing hole 286a. Both the stopper 

protrusion 274 and the stopper hole 287 face each other when the third connection 

member 280 rotates with respect to the second connection member 270 in parallel 

relation with respect to the advancing direction of the suction head 210. When the 

stopper protrusion 274 and the stopper hole 287 face each other, the spring 290 urges 

the third connection member 280 upwardly for insertion into the stopper hole 287. The 

spring 290 is disposed in the fastener seating recess 283a of the second connection boss 

283, and compressed toward the upper wall 286 by the screw fastener 291 which is 

engaged in the screw-threaded hole 273a. ln order to prevent air leakage due to the 

movement of the third connection member 280 through the junctions between the 

second and third connection members 270 and 280, the upper wall 286 extends beyond 

the upper surface of the third connection member 280 by a predetermined distance D2 

(PIG. 6). The upper wall 286 of the third connection member 280 is inserted in the 

second screw-piercing hole 286a when the second and third connection members 270 

and 280 are engaged with each other, and the third connection member 280 is moved 

within the predetermined distance D2 as the height of the upper wall 286 allows. 

ln the suction port assembly 200, the first connection members 260 are depicted as 

extending rearwardly from the suction head 210. However, other variations are also 

possible. For example, the first connection members 260 can extend upwardly from the 

suction head 210, and can be formed in tubular or duct shape. 
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Because the suction head 210 is rotatably connected to the extension pipe l 25 in a 

plurality of directions, a wide range of areas including crevice and corner areas can be 

easily cleaned. 

Additionally, because the upward and downward rotation of the suction head 210 is 

smoother, the operator can perform a cleaning operation with various, convenient 

postures. Also, suction degradation in association with the rotation angle of the suction 

head 21 0 is prevented. 

Also, since the vacuum cleaner can collect contaminants pushed by the movement of the 

suction head 210 to the crevice areas, for example, through the suction holes, a higher 

cleaning efficiency is obtained. 

The present teaching can be readily applied to other types of apparatuses. Also, the 

description or the present invention is intended to be illustrative, and not to limit the 

scope of the claims, and many alternatives, modifications, and variations will be 

apparent to those skilled in the art. 
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CLAIMS 

1. A suction port assembly of a vacuum cleaner for drawing in air and dust 

from a surface being cleaned when the vacuum cleaner is in operation, the suction port 

assembly being connected in fluid communication with a cleaner body through an extended 

flow passage which includes at least one of an extension pipe and an extension hose, the 

suction port assembly comprising: 

a suction head havi11g a suction hole formed at a bottom surface thereof opposite to 

the surface being cleaned; 

a first connection member extending from one side of the s11ction head; and 

having an exit end connected in nuid communication with the suction hole; 

a second connection member rotatably connected at one end to the exit of the first 

connection member and rotatable about a first axis to move upwardly and downwardly with 

respect to the suction head; 

a third connection member connecting the second connection member to the 

extended flow passage in lluid communication therewith and being rotatable with respect to 

the second connection member about a second axis which is substantially perpendicular to 

the lirst axis, 

wherein the second connection member includes a first connection opening 

connected in fluid communication with the suction hole at the end which is connected with 

the third connection member; and a first connection boss extends from the inner sidewall of 

the second connection member toward the first connection opening, and has a connection 

hole at a lower end thereof, and 

wherein the third connection member includes an upper wall having a second 

connection opening connected to the first connection opening when the second and third 

connection members are engaged with each other; and a hole located adjacent to the second 

connection opening to oppose the connection hole, and 

wherein the second connection member and the third connection member arc 
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rotatably connected by a fastener connected to the connection hole through the hole of the 

third connection member. 

2. The s11ction port assembly of claim 1, wherein the second axis 1s 

substantially parallel to a normal line of the surface being cleaned, when the second 

connection member is substantially parallel to the surface being cleaned. 

3. The suction port assembly of claim I or claim 2. wherein the fastener 

comprises a screw fastener which screws into the connection hole and wherein the third 

connection member includes a scrnnd connection boss extending from the inner side of the 

upper wall toward the inside of the third connection member, and has a fastener seating hole 

for receiving a head portion of the screw fastener that engages the connection hole. 

4. The suction port assembly of any of claims I to 3, wherein a stopper 

protrusion and a stopper hole are formed on an end or the first conneetion boss and an upper 

surface of the upper wall, respectively, 

and the stopper protrusion and the stopper hole face each other when the third 

connection member is rotated to a predetermined position with respect to the second 

connection member. 

5. The suction port assembly of claim 4 when dependant on claim 3, wherein a 

coil spring is disposed in Lhe fastener seating hole of the second connection hoss, the coil 

spring being supported by the upper wall at an upper end, and supported by the screw 

fastener at a lower end, and resiliently urges the upper wall of the third connection memher 

towards the second connection member. 

6. The suction port assembly or any of claims l to 5. wherein the upper wall is 
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angled with respect to an upper surface of the third connection member, and upon engagement 

between the second and third connection members, the upper wall is inserted in the first 

connedion opening to block the first connection opening. 

7. The suction port assembly of any of claims I to 6, wherein the suction head 

includes a pair of suction holes in the bottom surface thereof which opposes the surface being 

cleaned, and a connection recess disposed in the bottom surface in ;ibLJtment with the pair of 

suction holes. 

8. The suction port assembly of claim 7, wherein the suction head includes a pair of 

inner flow passages formed in the suction head to connect a pair of suction holes to a pair of first 

connection members, with the pair of inner flow passages being isolated from each other in the 

suction head . 

9. The suction port assembly of claim 7 or claim 8, wherein the suction head 

includes one or more suction grooves formed alo11g an edge of the suction head in fluid 

communication with the connection recess . 

A suction port assembly substantially as herein described with reference to, and 

as illustrated in, Figs. 3 to 7 of the accompanying drawings . 

11. Vacuum cleaner substantially as herein described, with reference to, and as 

illustrated in, Figs 3 to 7 of the accompanying drawings. 
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WOP915A 

A Vacuum Cleaner 

The present invention relates to the field of vacuum cleaners, and more specifically to 

"stick-vac" type vacuum cleaners of the general type comprising a handheld vacuum 

cleaner which is attached to an elongate, rigid wand and which is fluidly connected to a 

cleaner head provided at the end of the wand. 

Broadly speaking, there arc four types of vacuum cleaner: "upright" vacuum cleaners, 

"cylinder" cleaners (also referred to as "canister" cleaners), "handheld" vacuum 

cleaners and "stick" vacuum cleaners, the latter being popularly referred to as "stick­

vac" cleaners, or simply "stick-vacs". 

Upright cleaners and cylinder cleaners are well known. They tend to be mains-operated 

and are used for relatively heavy-duty cleaning applications. 

Handheld vacuum cleaners are relatively small, highly portable vacuum cleaners, best 

20 suited to relatively low duty applications such as spot cleaning floors and upholstery in 

the home, interior cleaning of cars and boats etc. Unlike upright cleaners and cylinder 

cleaners, they arc designed to be carried in the hand during use, and tend to be battcry­

operated. 

25 Stick-vac cleaners essentially offer a lightweight, functional alternative to upright 

cleaners for relatively low duty floor-cleaning applications, such as cleaning up floor 

spills. 

Broadly speaking, there are two distinct types of stick-vac. The first type is, in a sense, 

30 an ultra slim-line upright cleaner, though usually "cordless" rather than mains-operated. 

An example of this type of stick-vac cleaner is shown in UK Patent Application No. 
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GB2377880Al, in this case additionally incorporating a removable, handheld vacuum­

cleaner. 

The second type of stick-vac cleaner is a spin-off from the handheld vacuum cleaner, 

5 and comprises a handheld vacuum cleaner in combination with a rigid, elongate suction 

wand which effectively reaches down to the floor so that the user may remain standing 

while cleaning a floor surface. A floor tool is typically fixedly attached to the end of the 

rigid, elongate suction wand, or alternatively may be integrated with the bottom end of 

the wand. Designs of this type of stick-vac cleaner are shown in USD298875, 

10 USD303173 and USD280033. In each case, the handheld suction unit incorporates the 

motor, the fan and some sort of separating apparatus, which may be a bag or a cyclonic 

separation system. 

The present invention relates to stick vac cleaners of the second type. In the case of 

15 these stick vac cleaners, the wand and floor tool are typically conceived and marketed 

as low-cost accessories for a handheld vacuum cleaner, and as such the functionality of 

the cleaner in stick vac mode tends to be relatively poor compared to dedicated stick vac 

cleaners of the first type. 

20 It is an object of the present invention to seek to provide an improved stick vac cleaner 

of the second general type described above. 

According to the present invention there is provided a stick-vac cleaner comprising a 

handheld vacuum cleaner which is attached to an elongate, rigid wand and which is 

25 fluidly connected to a cleaner head provided at the end of the wand, wherein the cleaner 

head is connected to the wand via a mechanical steering couple for directionally 

steering the cleaner head in plane parallel contact with the floor as the wand is rotated 

about its axis. 

30 By providing a mechanical steering couple between the wand and cleaner head 

according to the present invention, the manoeuvrability of the stick-vac cleaner is 
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greatly improved compared to conventional stick-vac cleaners of the second general 

type .. 

Any suitable mechanical steering couple may be used. In particular, the mechanical 

5 steering couple may be configured to constrain the wand and the cleaner head for co­

rotation about the wand axis whilst permitting relative rotation of the wand and cleaner 

head about an axis which is non-parallel to the wand axis. This type of steering couple 

can be implemented relatively cheaply, whilst still providing a high degree of 

manoeuvrability for the cleaner. 

10 

15 

The wand and the cleaner head may be coupled for relative rotation along a rotatable 

scarf joint or via an elbow joint. The use of a scarf joint is considered to be particularly 

advantageous, in that it provides a mechanical turning advantage for the cleaner head 

during steering. 

The wand may be hingedly connected to the cleaner head passively for varying the lie 

angle between the wand and the cleaner head. A variable lie angle helps maintain the 

cleaner head in contact with the floor across a relatively wide range of turning angles 

during steering of the cleaner head. Here, the term "lie angle" is somewhat analogous to 

20 the lie angle between the sole of a golf club head and the shaft of the club. 

25 

30 

In the case where the wand and cleaner head are coupled by an elbow joint, this elbow 

joint may be a hinged elbow joint for varying the lie angle between the cleaner head and 

the wand. 

The dust-laden air may be ducted to the handheld vacuum cleaning unit through the 

wand. The wand thus advantageously serves the dual purpose of fluidly connecting the 

cleaner head to the hand held vacuum cleaner whilst also transmitting steering torque to 

the cleaner head. 
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The handheld vacuum cleaner may comprise a pistol grip handle. The provision of a 

pistol grip handle on the handheld vacuum cleaner is considered to be particularly 

advantageous in a stick-vac cleaner according to the present invention, because it tends 

to align a user's forearm with the wand (the wand being analogous to the barrel of a 

5 pistol). Consequently, steering of the cleaner can be controlled primarily through 

supination and pronation of the forearm, which is comfortable and natural for the user. 

A pistol grip handle also provides good leverage for effective transmission of steering 

torque between the handle and the cleaner head ( via the wand), and in particular reduces 

10 the tendency for a user's hand to roll "over the top" of the handle as the handle is 

rotated to steer the cleaner head. The provision of a straight pistol grip which extends 

perpendicular to the wand is considered to be particularly beneficial in this regard. 

The provision of a pistol grip handle does not make it essential to use a trigger, though 

15 use of a trigger may of course be convenient, for example to switch the handheld 

cleaner on and off. 

The handheld vacuum cleaner will comprise some form of motor, which will be a 

relatively heavy component in the handheld vacuum cleaner. Advantageously, this 

20 motor may be positioned at or near the upper end of the pistol grip, so that the weight of 

the motor may be supported more comfortably on top of the user's hand. 

The handheld vacuum cleaner may incorporate a cyclonic separation system, in which 

case the wand may be axially aligned with a tangential inlet to the cyclonic separation 

25 system. The dirty air thus feeds directly into the cyclonic separation system along the 

preferred inlet axis. This reduces "discontinuity" pressure losses between the wand and 

the separation system, which is particularly advantageous in the present case because of 

the relatively high pressure drop across the ends of the (relatively long) wand. 

30 Embodiments of the invention will now be described, with reference to the 

accompanying drawings, in which: 
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Figure 1 is a perspective view showing a stick vac cleaner in use; 

Figure 2 is a close-up perspective view of part of the stick-vac cleaner in Figure 1; 

Figure 3 is a perspective view of a floor tool forming part of the stick-vac cleaner shown 

in Figure 1; 

Figure 4 is a view corresponding to Figure 1, but illustrating various operational axes of 

10 rotation associated with steering the stick-vac cleaner across the floor; 

Figure 5 is a perspective view showing an alternative floor tool which may form part of 

a stick vac cleaner in accordance with the invention; and 

15 Figure 6 is a cross-sectional side view of the tool shown in Figure 5. 

Figure l shows a stick-vac cleaner l in use, comprising a handheld vacuum cleaner 3 

which is carried in the hand, an elongate wand 5 attached to the handheld cleaner 3 and 

which reaches down to the floor and a cleaner head 7 provided at the end of the wand 5, 

20 which makes contact with the floor (the floor itself, though implicit, is not explicitly 

shown in Figure 1 ). 

Referring to Figure 2, the handheld vacuum cleaner 3 comprises a motor-driven fan 

which is arranged inside a motor casing 9 for drawing air in through a suction nozzle 11 

25 positioned at the front of the hand held vacuum cleaner 3. The elongate wand 5 is 

connected to the suction nozzle 11, and the cleaner head 7 is in tum connected to the 

lower end of the wand 5. In use, dirty air is drawn in through a suction opening 12 

(Figure 3) on the underside of the cleaner head 7 and is ducted to the suction nozzle 11 

on the handhcld vacuum cleaner 3, through the wand 5. 

30 
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Dirty air entering the suction nozzle 11 passes through a cyclonic separation system 13, 

where dirt is separated from the air, before the relatively clean air is then exhausted 

back to atmosphere via one or more fine-particulate filters (not visible). The dirt which 

is separated from the airflow inside the cyclonic separating system 13 is collected in a 

5 bin 15 for disposal. The hand held vacuum cleaner 3 is powered by a multi-cell 

rechargeable battery which is housed in a battery pack 17. 

The cleaner head 7 forms part of a floor tool 19 which is detachable from the wand 5 by 

means of a catch 21. The wand 5 is in tum detachable from the handheld cleaner 3 by 

10 means of a catch 23. The handheld cleaner 3 can thus be used in isolation as a stand­

alone handheld vacuum cleaner by detaching the wand 5 or, alternatively, the handheld 

vacuum cleaner 3 and wand 5 can be used in combination as a "long reach" handheld 

vacuum cleaner by detaching the floor tool 19. The use of a detachable floor tool is not 

essential: for example, the cleaner head 7 may be permanently secured to the wand 5. 

15 

20 

The floor tool 19 is shown in more detail in Figure 3, detached from the wand 5. 

The floor tool 19 comprises an articulated neck portion 25 which acts as a mechanical 

steering couple between the wand 5 and the cleaner head 7. 

The neck portion 25 comprises a front part 27, the front end of which is connected to the 

cleaner head 7, and a rear part 29, the rear end of which incorporates the catch 21 for 

detachable connection to the wand 5. The front part 27 is pivotally connected to the rear 

part 29, so that the front an rear parts 27, 29 are constrained for relative movement 

25 about an axis A. The front and rear parts 27, 29 thus effectively form a hinged elbow 

joint which allows for variation in the lie angle 0 between the cleaner head 7 and wand 

5 when the floor tool is connected to the wand 5 (see Figure 4). Thus, the lie angle is 

adaptable to suit the height of the particular user and, in use, the cleaner can be moved 

into a lower profile orientation, as desired, for example to clean underneath a bed. 

30 
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A flexible duct in the form of a hose 31 extends through the articulated neck portion 25. 

The hose 31 flexibly connects the cleaner head 7 to the end of the wand 5 in use so as 

not to hinder articulation of the neck portion 25 about the axis A. 

5 The front end of the front part 27 is shaped as a cylindrical collar 27a. This cylindrical 

collar 27a is connected to the cylindrical end of a rear outlet duct 7a on the cleaner head 

7 by a conventional circlip or snap ring arrangement (not visible in Figure 3) which 

constrains the cleaner head 7 and front part 27 for relative rotation about the axis B of 

the cylindrical collar 27a. A conventional gasket arrangement (not shown) can be used 

10 to form a compression seal between the cleaner head 7 and the neck portion 25; this seal 

should preferably be a low-friction seal (for example using a PTFE-coated gasket), so as 

not to hinder free rotation of the cleaner head 7 relative to the neck portion 25. 

The neck portion 25 functions as a steering couple by constraining the cleaner head 7 

15 and wand 5 for co-rotation about the wand axis C, whilst nevertheless permitting 

relative rotation of the cleaner head 7 and the front part 27 about the axis B, which in 

use is non-parallel to the axis C (sec Figure 4). Accordingly, steering of the cleaner head 

7 can be controlled by rotating the wand 5 about the wand axis C to direct the cleaner 

head 7 in the desired direction. As the wand rotates about the axis C, co-rotation of the 

20 cleaner head 7 with the wand 5 and relative rotation of the collar 8 and rear outlet duct 

7a combine to turn the cleaner head 7 in plane parallel contact with the floor, so that the 

cleaner head 7 does not bank about the axis B as it turns. Hinging movement of the 

wand 5 and cleaner head 7 about axis A may also help to maintain the cleaner head 7 in 

plane parallel contact with the floor, particularly for large turning angles, though this 

25 hinging movement is not considered essential to obtain the benefit of directional 

steering. 

A pair of domed wheels 33 is provided on the front part 27. The domed wheels 33 are 

mounted on stub axles (not visible) either side of the neck portion 25. These stub axles 

30 are each angled downwardly to set the respective wheel at a corresponding fixed, 

positive camber angle. This camber angle is the same for each of the wheels 33, so that 
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the wheels form a "V" when viewed from the front. As the wand 5 is rotated about the 

wand axis C, the dome-shaped wheels 33 bank accordingly to maintain rolling contact 

with the floor. The dome-shaped wheels 33 are thus better able to track through the tum 

than conventional "flat-sided" wheels. 

The handheld vacuum cleaner 3 is provided with a pistol grip handle 35 (see Figure 2), 

which tends to position a user's forearm parallel to the wand 5. Consequently, steering 

of the cleaner 1 can be controlled primarily through supination and pronation of the 

forearm, and is therefore natural and comfortable for the user. A pistol grip also 

10 provides good leverage for effective transmission of steering torque from the handle 35 

to the cleaner head 7 (via the wand 5 and neck portion 25), and in particular reduces the 

tendency for a user's hand to roll "over the top" of the handle as the handle is rotated to 

steer the cleaner head 7. 

15 The motor casmg 9 is provided at the upper end of the pistol gnp handle 35. 

Consequently, the weight of the motor inside the motor casing 9 is comfortably 

supported on top of a user's hand during use of the cleaner 1. 

Figure 5 shows an alternative floor tool 190 which may be connected to the wand 5 in 

20 accordance with the invention to provide a mechanical steering couple between the 

wand 5 and a cleaner head. 

The floor tool comprises an articulated neck portion 250 which incorporates a front duct 

part 270 and a rear duct part 290. The front duct part 270 is fluidly connected to a 

25 cleaner head 70. The rear duct part 290 is configured to push fit onto the wand 5 (the 

end of the wand may need to be modified accordingly to accommodate the push fit). 

The front duct part 270 is pivotally connected to the cleaner head 70 so that the front 

part 270 and cleaner head 70 arc constrained for rotation about an axis D. This allows 

30 for variation of the lie angle between the wand 5 and the cleaner head 70 in use. 
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The front duct part 270 is connected to the rear duct part 290 by a rotatable scarf joint 

300, which constrains the front duct part 270 and rear duct part 290 for rotation about an 

axis E, non-parallel with the longitudinal axis of the rear duct part 290. 

5 The front duct part 270 and rear duct part 290 together form an air duct for fluidly 

connecting the cleaner head 70 to the wand 5 in use. 

The neck portion 250 acts as a mechanical steering couple between the wand 5 and the 

cleaner head 70 in similar manner to the neck portion 25. Thus, the neck portion 250 is 

10 arranged to constrain the wand 5 and cleaner head 70 for co-rotation about the wand 

axis C whilst, nevertheless, permitting relative rotation of the wand 5 and cleaner head 

70 about the axis E. Accordingly, as the wand 5 is rotated about the wand axis C, co­

rotation of the cleaner head 7 with the wand 5 combines with relative rotation of the 

front part 270 and rear part 290 to tum the cleaner head 7 in plane parallel contact with 

15 the floor. 

The axis E is non-parallel with the floor, so that relative rotation of the front and rear 

parts 17, 19 about the axis E involves both a horizontal and vertical component (cf. 

relative rotation about the axis B in Figure 4, which is solely in a vertical plane). 

20 Consequently, relative rotation of the front part 270 and rear part 290 not only 

counteracts undesirable banking of the cleaner head during steering, but also provides 

an associated mechanical advantage in turning the cleaner head 70 left or right, further 

improving manoeuvrability. 

25 Air drawn in through the suction opening on the cleaner head need not be ducted 

through the wand. For example, the air may be ducted through a flexible hose running 

alongside the wand; in this arrangement, the wand would nevertheless couple to the 

cleaner head in similar manner for providing the necessary directional steering 

capability, so the wand would still physically connect the cleaner head to the handhcld 

30 vacuum cleaner, but the wand itself need not be hollow. 
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A stick-vac cleaner according to the present invention, examples of which have been 

described, is considered to off er significantly better manoeuvrability than existing 

"stick- vacs" of the same general type, bringing the functionality of this type of stick­

vac more into line with the stick-vac cleaners of the first general type described above. 
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CLAIMS 

1. 

11 

A stick-vac cleaner comprising a handheld vacuum cleaner which is attached 

to an elongate, rigid wand and which is fluidly connected to a cleaner head 

provided at the end of the wand, wherein the cleaner head is connected to the 

wand via a mechanical steering couple for directionally steering the cleaner 

head in plane parallel contact with the floor as the wand is rotated about its 

axis. 

2. A stick-vac cleaner according to claim 1, wherein, in use, the mechanical 

steering couple constrains the wand and the cleaner head for co-rotation 

about the wand axis whilst permitting relative rotation of the wand and 

cleaner head about an axis which is non-parallel to the wand axis. 

3. A stick-vac cleaner according to any preceding claim, in which the cleaner 

head and wand are coupled for relative rotation along a scarf joint or via an 

elbow joint. 

4. 

5. 

A stick-vac cleaner according to any preceding claim, in which the wand is 

hingedly connected to the cleaner head for varying the lie angle between the 

wand and the cleaner head. 

A stick vac cleaner according to claims 3 and 4, wherein the cleaner head 

and wand arc coupled by a hinged elbow joint for varying the lie angle 

between the cleaner head and the wand. 

6. A stick-vac cleaner according to any preceding claim, wherein the handheld 

vacuum cleaner comprises a pistol grip handle. 
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7. 

8. 

9. 

12 

A stick-vac cleaner according to claim 6, wherein the pistol grip handle is 

substantially straight. 

A stick-vac cleaner according to claim 6 or 7, wherein the pistol grip handle 

extends substantially perpendicular to the wand. 

A stick-vac cleaner according to any of claims 6 to 8, wherein the handheld 

vacuum cleaner comprises a motor which is positioned at or near the upper 

end of the pistol grip handle. 

10. A vacuum cleaner according to claim any preceding claim, wherein the 

handheld vacuum cleaning unit incorporates a cyclonic separation system. 

11. 

12. 

A vacuum cleaner according to claim 10, wherein the wand is axially aligned 

with a tangential inlet to the cyclonic separation system. 

A stick-vac cleaner according to any preceding claim, wherein the wand 

fluidly connects the handheld vacuum cleaner to the cleaner head. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to an s 

overall structure of an electric vacuum cleaner, and 
more particularly to an Improvement In usability of a suc-
tion tool used in the vacuum cleaner. 

BACKGROUND OF THE INVENTION 10 

[0002] A structure or conventional suction tool 1 wlll 
be described with reference to FIG. 14A and FIG. 14B. 
As disclosed In Japanese Patent Unexamined Publica-
tion No. 2002-102125, by operating handle 16 to apply 15 

turning forces thereto in leftward and rightward direc­
tions, suction Looi 1 attached Lo the rronl end or handle 
1 6 is turned around and brought from the state as shown 
in FIG. 14A into the stale longitudinally oriented as 
shown in FIG. 148, when viewed from the position of 20 

the user doing cleaning with handle 16 held In hand. 
Thererore, it becomes possible to advance sucllon tool 
1 mto a narrow space or to make cleaning at a portion 
close to a side wall. 
[00031 At a position somewhat rearward from sucking 2s 
portion 4, there is provided supporting portion 7 formed 
or a roller and the llke for keeping sucklng portion 4 hor­
l7ontal to the surface lo be cleaned whlle suction tool 1 
is moved back and forth. 
(0004] In the described conventional configuration, 30 

however, because the turning center of sucking portion 
4 is greatly deviated from the center of sucking portion 
4 and also because supporting portion 7 described 
above 1s needed to be provided at the rear of sucking 
portion 4, the width of suction tool 1 becomes great 35 

when it is oriented in the longitudinal direction and, 
hence, lt has been only the front portion of suction tool 
1 that ls then reachable into a narrow space. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] 

FIG 1 is a side view of a vacuum-cleaner suction 
tool showing embodiment 1 of the present inven­
tion. 
FIG 2 is a top view of the vacuum-cleaner suction 
tooL 
FIG. 3 is a front view of the vacuum-cleaner suction 
tool. 
FIG. 4 ls an Internal structural drawing of the vacu­
um-cleaner suction tool. 
FIG. 5 is another side view of the vacuum-cleaner 
suction tool. 
FIG. 6 Is another lop view of the vacuum-cleaner 
suction Looi. 
FIG 7 is an internal structural drawing of the v..icu­
um-cleaner suction tool viewed from its bottom side. 
FIG. B is another internal structural drawing of the 
vacuum-cleaner suction tool viewed from its bottom 
side. 
FIG 9 is a side view of a vacuum-cleaner suction 
tool showing embodiment 2 of the present inven­
tion. 
FIG. 10 is anolher slde view showing the vacuum­
cleaner suction tool. 
FIG 11 is a detalled drawing of a sucking portion of 
the vacuum-cleaner suction tool. 
FIG. 12 is a general drawing of a vacuum cleaner 
showing embodiment 3 of the present Invention. 
FIG. 13 is another general drawing of the vacuum 
cleaner. 
FIG 14A 1s a general drawing of a conventional vac­
uum-cleaner suction tool. 
FIG. 148 is another general drawing of the conven­
tional vacuum-cleaner suction tool. 

SUMMARY OF THE INVENTION 
DESCRIPTION OF THE PREFERRED 

40 EMBODIMENTS 

(0005] A vacuum-cleaner suction tool is provided 
which comprises a sucking portion having an opening 
for sucking up dust on a surface to be cleaned, a joint 
portion having one end thereof connected with the suck­
ing portion al its upper portion and having tho other end 
provided with a connection pipe, an agitator disposed 
within Lhe sucking portion for scraping up dust and a 
channel porlion provided in the opening, the joint por­
Hon, and the connection pipe for transporting the 
sucked-up dust thorothrough, in which tho joint portion 
is turnable, relative to the sucking portion, in a direction 
substantially horizontal to a surface to be cleaned to 
such an extent that the longltudlnal central axis of the 
sucking portion and the longltudinal central axis of the 
connection pipe become substantially parallel to each 
olher. 

45 

[0007] Embodiments 1 to 3 of the present invention 
wlll be described below with reference to the accompa­
nying drawings. 

(Embodiment 1) 

[0008] Embodiment 1 will be described with reference 
to FIG. 1 to FIG. 8 FlG. 1 is a side view of a vacuum-

50 cleaner suction tool. 
[OOOSJ Sucking portion 4 is provided, on its underside, 
with opening 12 for sucklng up dust. To the upper side 
of sucking portion 4, one end o[jointportion 5 is attached 
turnably In the direction subslantlally horlzontal to sur-

55 face to be cleaned 23. To joint portion 5, supporting por­
tion 7 is attached. Supporting portion 7 is provided with 
roller 17, which has lts surface formed of a salt material 
such as Elastomer, flexible resin such as polypropylene 
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and vinyl chlorlde, or raised blanket and supports Joint 
ponion 5 by rolling over surface to be cleaned 23 by be­
ing placed in contact with the surface. Joint portion 5 
has conn action pipe 6 attached to the other end thereof. 
Incidentally, supporting portion 7 may be attached to 
connection pipe 6. There is fanned channel portion 8 
through which dust sucked up at opening 12 Is trans­
ported to Joint portion 5 and furtherto connection pipe 6. 
[0010) FIG, 2, FIG. 3, and FIG. 4 are a top view, a front 
view, and an internal structural drawing of the vacuum· 
cleaner suction tool. 
[0011) In the portion projecting upwardly from sucking 
portion 4, there is incorporated electric motor 13_ By 
power of the motor, agitator 14 is rotatively driven vla 
belt 24 so that dust attached lo the surface to be cleaned 
such as a carpet can be forcedly scraped off the surface 
lo be cleaned, and thereby sucking up ol dust is per­
formed. Since electnc motor 13 is disposed above agi­
tator 14, the width of sucking portion 4, i.e., the size from 
its front side to rear side, is mado small. Further, longi• 
tudinal central axis 4a of sucktng portion 4 and longitu­
dinal central axis 6a of conneclion pipe 6 are adapted 
to be arranged substantially perpendicular to each oth­
er. 
[0012] FIG. 5 and FIG. 6 aro a side view and a top 
view of the vacuum-cleaner sucUon tool when the Joint 
portion 5 has turned, relative lo lhe sucking porlion 4, in 
a direction subs1antlally horl7ontal to the surface to be 
cleaned such that the longitudinal central axis 4a of the 
sucking portion 4 and the longitudinal central axis Sa of 

lhe connection pipe 6 become substantially parallel to 
each other. 
[0013] Joint portion 5 ls attached to sucking portion 4 
turnably, relative to the sucking portion, In a direction 
substantially horizontal to surface lo be cleaned 23 to 
such an extent that longitudinal central ax.ls 4a of suck­

ing portion 4 and longitudinal central axis 6a of connec• 
tlon pipe 6 become parallel lo each other (become co­
incident with each other. in the case of embodiment 1 ). 
Accordingly, by applying a turning force to joint portion 
5 rolative to sucking portion 4, it becomes possible to 
use suction tool 1 in its longitudlcal direction On the di· 

rectton of longlludlnal central axis 4a of sucking portion 
4). At this time, the outside shape of joint portion 5 and 
connection pipe 6 falls within the range of the width of 
sucking portion 4. 
[0014] Further. when joint portion 5 has turned, rela­
tive Lo sucking portion 4, in the direction substantially 
hori1ontal to surface lo be cleaned 23 such th,:it longi­
tudinal central axis 4a or sucking portion 4 and longitu­
dinal central axis 6a of connection pipe 6 have become 
substanllally parallel to each other {become concurrent, 
in the case of embodiment 1), supporting portion 7 is 
then positioned at the rear or sucking portion 4 [In the 
state where longitudinal central axis 4a or sucking por­
tion 4 and longitudinal central axis 6a of connection pipe 
6 are substantially parallel to each other). Since, in ad­
dition. connection pipe 6 can be rotated, relative to joint 

portion 5, from a position in which longitudinal central 
aicis 6a o1 connection pipe 6 is substantially vertical to 
surface to be cleaned 23 to a position in which longitu­
dinal central axis 6a or connection pipe 61s substantially 

s parallel to surface to be cleaned 23, suction tool 1 is 
enabled to reach even lnto a space being low and nar­

row. Thus, a vacuum- cleaner suction tool enhanced In 
usabillty and excellent in dust collecting performance In 
any cleaning attitude can be provided. 

10 [0015] Since the rotation at this time is made in a di­
rection away from the side where heavy efectric motor 
13 fs Incorporated, sucking portion 41s allowed to stably 

keep its position even if the rotating force is applied to 
joint portion 5 rel alive to sucking portion 4 Furth a r, since 

15 electric motor 13 is disposed above agitator 14. the 

width of sucking portion 4 measured across its longilu• 
dinal central axis 4a, in the described condition, can be 
kept small. 
[0016] FIG. 7 and FIG. 8 are internal structural draw-

20 1ngs of the vacuum-cloancr suction tool viewed from fts 
bottom side. 
[0017) In two positions. an angular distance of 90° 
apart from each other of the portion where joint portion 
5 Is connected to sucking portion 4, there are provided 

25 grooves 19. Further, thorc is provided retaining member 
15 formed of a metallic or plastic plate spring which is 
adapted Lo be filled into one or the other or grooves 19 
for suppressing the turning or Joint portions. 
[0018] When joint portion 5 is tu med, relative to suck-

30 ing portion 4, In the direction substantially horizontal to 

surface to be cleaned 23 and, thereby, longitudinal cen· 
tral axis 4a of suck1ng portion 4 and longitudinal central 
axis 6a of connection pipe 6 are caused to be substan­
tially parallel to each other (to be concurrent with each 

35 olhar, in the case of the present embodiment), or longi• 

tudinal central axis 4a of sucking portion 4 and longitu­
dinal central axis 6a of connection pipe 6 are caused to 
be substantially perpendicular to each other, retaining 
member 15 is. then, put into one or the other of grooves 

4o 19, so that sucking portion 4 can maintain its present 
position even when it is subioctod to an external forco 
in some degree by collision with furniture orthe like while 

the vacuum cleaner Is being used. 
[0019) Since supporting portion 7 1s i.ttached to joint 

45 portion 5, sucking portion 4 is prevented from lifting from 

the floor in the normal cleaning condition In which lon­
gitudinal central axis 4a or sucking portion 4 and longi· 
tudinal central axis 6a of connection pipe 6 are subs Ian· 
tiRlly perpendicular to each other, so that high usRbHity 

so is obtained. Further, since supporting portion 7 is con­
figured to bs positioned on tho rear side of sucking por­
tion 4 when joint portion 5 connected with connection 
pipe 6 is turned, relative to sucking portion 4, in a direc­
tion substantlally horizontal to sul1ace to be cleaned 23, 

55 it is made possible to bring the forward end of sucking 
portion 4, from left to right, into close contact with wall 
surfaces. Hence, dust liable to collect at comers can be 
fully sucked up. Thus, vacuum-cleaner suction tool pro-
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viding high usabllily and excellent dusl collecling per· 
lormance in any cleaning attitude can be provided. 

(Embodiment 2) 

[0020] Embodiment 2 will now be described with ref­
erence to FIG. 9, FIG. 10, arid FIG. 11. Components llke 
those used in the above described embodiment 1 will 
be glvan Ilks names and reference numerals and de­
scription thereof will be omitted. 
[0021] Although supporting portion 7 is fixedly at­
tached to one end or Joint portion 5 In embodiment 1, 
supporting portion 7, in embodiment 2, is rotatably at­
tached to one and of joint portion 5 by way of first rotation 
center 9 as shown in FIG. 9. Supporting portion 7 is fur­
ther attached to connection pipe 6 by way of second re­
lation center 1 O localed at a position closer to sucking 
portion 4 than first rotation center 9 Incidentally, sup­
porting portion 7 may be attached to connection pipe 6 

cleaner suction tool 1 is enhanced. In addition, when 
Joint portion 5 with connection pipe 6 attached thereto 
is turned, relative to sucking portion 4, In a direction sub­
stantially horizontal to surface to be cleaned 23, sup-

s portlng portion 7 ensures sucking portion 4 to be se­
cured in position, so that the front end of suction tool 1, 
from left to right, can be brought Into close contact with 
wall faces, and hence dust liable to collect at comers 
can be fully sucked up. Thus, vacuum-cleaner suction 

10 tool providing hlgh usability and high dustcollectlng per­
fonnance in any deaning attitude can be provided. 

(Embodiment 3) 

15 [0025] Embodlment 3 will be described with reference 
to FIG. 12 and FIG. 13. Components like those used in 
embodiments 1 and 2 will be denoted by like reference 
numerals and description thereof will be omltted. 

!he samo as in embodiment 1. Since roller 17 is post- 20 

lloned closer to the side of sucking portion 4 than first 
rotation center 9, even If a force is applied lo connection 

[0026) Embodiment 31s a vacuum cleaner having the 
vacuum-cleaner suction tool described in embodiments 
1 and 2 connected thereto. 
[0027] FIG. 12 and FIG. 13 show general drawings of 
a vacuum cleaner. The vacuum cleaner has dust col­
lectlng chamber 2 for collecting dust channel portion B 
through which sucked-up dust ls transported to dust col­
lecting chamber 2, handle portion 16, power supplying 

pipe 6 to push it down, the front portion of sucking por-
tion 4 is prevented from lifting from the floor due to a 
rotational movomont of supporting portion 7 carried on 25 

first rotation center 9. 
[0022] In lhe above described conrigurallon, when 
Joint portion 5 has turned, relative to sucking portion 4, 

banery 20, and electric ran 22 for generallng a suction 
air flow. Electric fan 22 is communrcating with suction 
tool 1 through channel portion 8. 111 a direction substantially horrzontal to surface lo be 

cleaned 23 and, thereby, longitudinal central axis 4a of 
sucking portion 4 has become substantially parallel to 
(concurrent with. in the present embodiment) iongitudi· 
nal central axis 6a of connection pipe 6, supporting por-

:10 [002B] In tha state where longitudinal central axis 6a 
of connection pipe 6 is substantially parallel to surface 
to be cleaned 23, suctlon tool 1 can be advanced even 
into a space under a bed or a table as shown ln FIG. 12. 
Hence, It 1s made possible to fully suck up dust on the 
surface 10 be cleaned. When longitudinal central axis 6a 

of connection pipe 6 is turned to a position in which it Is 
substantlally vertical to surface to be cleaned 23 as 
shown In FIG. 11, the cleaner In a non-cleanlng condl· 
tlon can be conveniently placed or stored, for example, 

tmn 7 turns In an upward direction from surface to be 
cleaned 23 so as to be positioned higher than sucklng 35 

portion 4. In addition, since connection pipe 6 can be 
turned, relative lo joint portion 5, from its state where 
longltudlnal central axis 6a of connection pipe 6 ls sub­
stantially vertical to surface to be cleaned 23 to Its slate 
where longltudinal canlral axis 6a of connecllon pipe 6 40 in a small space, 
is substantially horizontal to surface to be cleaned 23, 
it becomes possible to insert suction tool 1 Into a space 
being low and narrow. Thus, vacuum-cleaner suction 
tool providing high usability and excellent dust collecting 
performance in any cleaning attitude can be provided. 
[0023] FIG. 11 shows internal structure ol the first ro­
tation center to which supporting portion 7 is connected. 
[002.4] There is lur1her provtded urging member 21 
formed of spring or the like between supporting portion 

[0029] Though the vacuum clcanor of embodiment 3 
has been described as a broom-type rechargeable vac­
uum cleaner, the described configuration Is applicable 
to general vacuum cleaners irrespective of the types of 

45 the cleaner or systems of the power source. 

Claims 

7 and joint portion 5. Hence, supporting portion 7 Is 50 1. 
urged in the direction of sucking portion 4, while ii is turn• 

A vacuum-cleaner suction tool comprising: 

able In an upward direction from surface to be cleaned 
23. Therefore. sucking portion 4 is prevented from llfting 
from the floor. as described above, due to turn of sup­
porting portion 7 In the normal cleaning condition in 
which longitudinal central axis 4a of sucking portion 4 is 
substantially perpendicular to longitudinal central axis 
6a of connection pipe 6, whereby usability of vacuum-

55 

4 

a sucking portlon having an opening for sucking 
up dust on a surface to be cleaned; 
a joint portion having one end thereof connect· 
ed with said sucking portion at an upper portion 
thereof and the other end provided with a con­
nection pipe; 
an agitator disposed within said sucking portion 
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for scraping up dusl, and longlludinal central axis of said conneclion pipe be-
a channel portion provided In said opening, said coma substantially parallel to each other. 
joint portion, and said connectron pipe for trans-
porting sucked-up dust lherethrough, wherein 6. The vacuum-cleaner sucllon tool according to any 
said joint portion is turnable. relative to said 5 of claim 1 and claim 2, wherein 
sucking portion, in a direction substantially hor- said connection pipe is configured to be turn-
lzontal to the surface to be cleaned to such an able, relative to said joint portion. rrom a position In 
extent that a longitudinal central axis of said which the longitudinal central axis thereof is sub-
sucking portion and a longitudinal central axis stantially parallel to tha surface to ba cleaned lo a 
of said connection pipe become substantially 10 position In which the axis is substantially vertical to 
parallel to each other. the surface to be cleaned. 

2. The vacuum-cleaner suction tool according to claim 7. The vacuum-cleaner suction tool according to claim 
1 , further comprising an electric motor within said 5, wherein 
sucking portion for driving said agitator. wherein 15 said supporting portion has its periphery cov-

said electric motor is disposed above said ag- ered with a soft material. 
ilator. 

8. A vacuum-cleaner suction tool comprising: 
3. The vacuum-cleaner suction tool according to claim 

1 , I urthcr comprising, with in tho conflg uratio n all ow- 20 a sucking portion having an opening for sucking 
ing said joint portion to turn, relative to said sucking up dust on a surface to be cleaned; 
portion, in a direcllon substantially horizontal lo lhe a conneclion pipe having a longiludinal central 
surface to be cleaned, a retaining member. axis thereof arranged to be substantially per-

said retaining member disallowing said joint pendicular to a longitudinal central axis of said 
portion to tum relative to said sucking portion when 25 sucking portion; 
a turning force applied to said joint portion is not a joint portion for connecting said sucking por-
greater than a predetermined value and allowing lion to said connection pipe; 
sa Id Joint portion to turn relative to said sucking por- a supporting portlon attached to one of said 
tion when the turning force applied lo said joinl por- joint portion and said connection pipe for sup-
lion is greater than the predetermined value. 30 porting one of said joint portion and said con-

nectlon pipe by being placed in contact with a 
4. The vacuum-cleaner suction tool according lo claim surface to be cleaned; and 

2, wherein, a channel portion provided in said openlng. said 
said electric motor is disposed substantially al Joint portion, and said connection pipe fortrans-

one and in the longitudinal direction of said sucking 35 porting sucked-up dust lherelhrough; wherein 
portron and said joint portion Is configured to be turnable, 

said joint portion comes to be positioned high- relative to said sucking portion, in a direction 
er than said sucking portion on a side where said substantially horizontal to the surface to be 
electric motor is not disposed when said Joint por- cleaned and 
tion has turned, relative to said sucking portion, In 40 said supporting portion Is configured to be tum-
a direction substantially horizontal to tho surface to able in an upward direction from tho surface to 
be cleaned and the longitudinal central axis of said be cleaned. 
sucking portion and the longltudlnal central axis of 
said joint portion have become substantially parallel 9. The v;icuum-cleaner suction tool according to claim 
to each other. 45 a, wharain said supporting portion is adapted lo turn 

upwardly from tho surface to be cleaned and come 
5, The vacuum-cleaner suction tool according to any to be positioned higher than said sucking portion 

of claim 1 and claim 2, further comprising a support- when said joinl portion Is turned, relative Lo said 
ing portion attRched to one of said joint portion and sucking portion, in a direction subst11nlially hori7on-
said connection pipe for supporting one of said joint 50 tal to the surface to be cleaned and the longitudinal 
portion and said connection pipe by being placed in central axis of said sucking portion and the longitu-
contact with the surface to be cleaned, wherein dlnal central axis of said connection p(pe become 

said supporting portion is adapted to be posi- substantially parallel lo each other. 
tloned on a rear side or said sucking portion when 
said Joint portion has turned, relative to said sucking 55 10. The vacuum-cleaner suction tool according to claim 
portion, in a direction substantially horizontal to the B, further comprising a retaining member, wherein 
surface to be cleaned to such an extent that the Ion- said retaining member, in the configuration al-
gitudinal central axis of said sucking portion and the lowing said joint portion to turn. relative to said suck-
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mg portion, in a direction subslanlially parallel lo lhe 
surface to be cleaned, disallows said joint portion 
to make a tum when a force applied to said joint 
portion lo make a tum relative to said sucking por-
tion is not greater than a predetermined value and 5 

allows said joint portion to make a tum when the 
force applied to said Joint portion to make a turn rel­
ative to said sucking portion Is greater than the pre­
daterminad value. 

11. The vacuum-cleaner suction tool according to claim 
8, wherein 

said supporting portion is configured to be 
turnable In an upward direction from the surface to 

10 

be cleaned, and 1s 
said vacuum-cleaner suction tool further com­

prises an urging member for urging said supporting 
portmn toward said sucking portion. 

12. A vacuum cleaner using a vacuum-cleaner suction 20 

tool, said suction tool comprising: 

a sucking portion having an opening for sucking 
up dust on a surface lo be cleaned; 
a joint portion having one end thereof connect• 25 

ed with said sucking portion at an upper portion 
lhereor and having lhe other end provided with 
a connection pipe; 
an agitator disposed within saidsuckrng portion 
for scraping up dust; and 30 

a channer portion provided in said open!ng. said 
joinl 1 ion, and said connection pipe for trans­
portlng. sucked-up dust therethrough, 
said joint portion being turnable, relative to said 
sucking portion, In a direction substantially hor- 35 

izontal to a surface to be cleaned to such an 
extent that a longitudinal central axis of said 
sucking portion ancl a longitudinal central axis 
of said connection pipe become substantially 
parallel to each other. wherein 40 

said channel portron of said suction lool is 
adapted to communicate with an electric fan for 
generating a suction air flow. 

13. A vacuum cleaner using a vacuum-cleaner suction 45 

tool, said suction tool comprising: 

a sucking portion having an opening for sucking 
up dust on a surface to be cleAned; 
a connection pipe provided such thal a longitu- so 
dinal conlral axis thereof becomes substantially 
perpendicular to a longitudinal centra.1 axis of 
said sucking portion; 
a Joint portion for connecting said sucking por-
tion wlth said connection pipe; ss 
a supporting portion attached to one of sald 
joint portion and said connection pipe £or sup­
porting one or said joint portion and sald con-

6 

10 

nection pipe by being placed in contact with a 
surface to be cleaned; and 
a channel portion provided in said opening. said 
joint portion, and said connection pipe fortrans­
porting the sucked-up dust therethrough, 
said joint portion being turnable, relative to said 
sucking portion, In a direction substantially hor­
izontal to a surface lo be cleaned, and 
said supporting portion being turnable in an up• 
ward direction from the surface to be cleaned, 
wherein 
said channel portion or said suction too! ls 
adapted tocommurncate with an electric ran for 
generating a suction air flow. 
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A Vacuum Cleaner Arrangement 

The present invention relates to the field of vacuum cleaners, and more specifically to 

'stick voe' cleaners of the type generally comprising a hondheld suction unit in 

combination with on elongate suction wand. 

Broadly speaking, there ore four types of vacuum cleaner: "upright" vacuum 

cleaners, "cylinder" cleaners (also referred to as "canister" cleaners), "hondheld" 

vacuum cleaners and "stick" vacuum cleaners, the lotter being popularly referred to 

as "stick-voe" cleaners, or simply "stick-voes". 

Upright cleaners and cylinder cleaners ore well known. They tend to be mains­

operated and ore used for relatively heavy-duty cleaning applications. 

Hondheld vacuum cleaners ore relatively small, highly portable vacuum cleaners, 

20 best suited to relatively low duty applications such as spot cleaning floors and 

upholstery in the home, interior cleaning of cars and boots etc. Unlike upright 

cleaners and cylinder cleaners, they ore designed to be carried in the hand during 

use, and tend to be battery-operated. 

25 Stick-voe cleaners essentially offer a lightweight, functional alternative to upright 

cleaners for relatively low duty floor-cleaning applications, such as cleaning up floor 

spills. 

Broadly speaking, there ore two types of stick-voe. The first type is, in a sense, on 

30 ultra slim-line upright cleaner, though usually "cordless" rather than mains-operated. 

An example of this type of stick-voe cleaner is shown in UK Potent Application No. 
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GB2377880A l, in this case additionally incorporating a removable, handheld 

vacuum-cleaning unit. Stick-voes of this first type may be free-standing; otherwise, 

they tend to be stored simply by leaning the stick-voe against o wall when not in use 

(in the manner of o long-handle brush or broom). 

The second type of stick-voe cleaner is o spin-off from the hondheld vacuum cleaner, 

and comprises a handheld suction unit which is carried in the hand in the same way 

as a handheld vacuum cleaner, but in combination with a rigid, elongate suction 

wand which effectively reaches down to the floor so that the user may remain 

10 standing while cleaning a floor surface. A floor tool is typically attached to the end of 

the rigid, elongate suction wand, or alternatively may be integrated with the bottom 

end of the wand. Designs of this type of stick-voe cleaner ore shown in USD298875, 

USD303 l 73 and USD280033. In each case, the hondheld suction unit incorporates 

the motor, the fan and some sort of separating apparatus, which may be a bag or a 

15 cyclonic separation system. 

Stick-voe cleaners of the second type ore predominantly multi-mode, hybrid 

machines: in such cases, the wand is removable and the hondheld suction unit may 

then be used independently as o hondheld vacuum cleaner, as desired. However, 

20 this is not an essential feature of these types of stick-voe cleaners and it is 

conceivable that the wand may be permanently attached to the handheld suction 

unit. 

A feature which distinguishes stick-voes of the second type from stick voes of the first 

25 type is that the first type is "bottom heavy,, - the motor is located low down in similar 

manner to a full-sized upright cleaner -whereas the second type is "top heavy'' - the 

use of o hondheld suction unit in combination with on elongate suction wand means 

that the motor (being inside the handheld suction unit) is located nearer the top end 

of the machine. 

30 
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The "top heavy" distribution of weight in stick vacs of the second type means that they 

are not particularly convenient to store in stick-vac mode. If the stick-vac cleaner is 

leant against a wall in an upright position with the floor tool supported on the floor and 

the handheld suction unit resting against the wall, the relative weight of the handheld 

5 suction unit tends to make the stick-vac cleaner as a whole unstable. On the other hand, 

if the stick-vac cleaner is turned upside down and leant against the wall with the 

relatively heavy handheld vacuum cleaner supported on the floor, the relatively dirty 

lower end of the cleaner will consequently rest against the wall, which is undesirable. 

Also, when the stick-vac cleaner is stored in an upside down position rather than an 

10 upright position, the natural inclination is to grasp the stick-vac cleaner in the region of 

the relatively dirty lower end of the stick vac cleaner in order to tum the cleaner back 

round to the upright position for use. 

15 

Consequently, conventional stick vac cleaners of the second type often tend to be stored 

on the floor or, where there is insufficient space to do so, tend to be partly disassembled 

for storage after use and then reassembled again when it is desired to use the machine in 

stick-vac mode. The need for disassembly and reassembly in particular discourages use 

of the machine in stick-vac mode. 

20 According to the present invention, there is provided an arrangement comprising: a 

handheld suction unit in combination with an elongate suction wand to form a stick vac 

cleaner, the arrangement further comprising a wall-mountable docking station for 

supporting the stick vac cleaner on a wall in an upright, docked position when not in 

use, wherein the handheld cleaner is a battery-powered handheld cleaner incorporating a 

25 set of exterior charging contacts connected to an onboard rechargeable battery, and the 

docking station comprises a respective set of charging contacts for connection to a 

mains supply, the charging contacts on the docking station being arranged for 

engagement with said exterior charging contacts on the handheld cleaner to form a 

battery-charging circuit when the stick vac cleaner is in the upright, docked position. 

30 
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By "upright position" is meant a position in which the elongate suction wand extends 

downwardly from the handheld suction unit towards the floor. Storing the stick vac 

cleaner in the upright position has the advantage that a user may conveniently grasp the 

hand held vacuum cleaner in order to disengage the stick-vac from the docking station, 

5 at which point the stick-vac is ready for use in the upright position: there is no tendency 

for the user to grasp the relatively dirty, lower end of the stick-vac in order to 

manipulate the stick-vac cleaner into the upright position for use. At the same time, the 

"top heavy" stick-vac cleaner is advantageously supported in a relatively stable, upright 

position by the docking station (which laterally supports the stick vac cleaner in the 

10 upright position). 

15 

In a particularly stable arrangement, the docking station is arranged releasably to lock 

the stick-vac in the upright, docked position i.e. so that the stick-vac cleaner is 

essentially fixed relative to the docking station in the upright, docked position. 

The docking station may be arranged for engaging the handheld suction unit in order 

directly to support the hand held suction unit when the stick vac cleaner is in the 

upright, docked position. Consequently, because the centre of mass is dictated largely 

by the position of motor, which is inside the handheld suction unit, the center of mass of 

20 the stick vac cleaner will be relatively near to the point of support on the wall; this 

provides a particularly stable upright, docked position, and results in relatively low 

stresses on the docking station components. 

The docking station advantageously charges the battery onboard the handheld unit when 

25 the stick vac cleaner is in the upright, docked position. 

The charging contacts on the handheld suction unit may be arranged in any suitable 

manner. In some cases, it may be desirable to arrange the contacts on the handheld 
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vacuum cleaner in a way which means that the contacts face upwards when the stick 

voe cleaner is in the upright position. 

If the charging contacts on the hand held vacuum cleaner are arranged so that they 

5 face upwards when the stick voe cleaner is in the upright position, it has been found 

that there can be a tendency for the charging contacts to pull away from the 

respective contacts on the docking station, under the weight of the stick voe cleaner. 

To address this problem, the charging contacts on the docking station may be 

spring-biased for urging the charging contacts downwardly into engagement with 

10 said upward-facing charging contacts on the handheld vacuum cleaner. 

The docking station may comprise a catch for engaging the hand held vacuum 

cleaner part to secure the stick-voe cleaner in the upright, docked position, the catch 

being arranged to hold the charging contacts on the handheld vacuum cleaner part 

15 in engagement with the charging contacts on the docking station. Thus, reliable 

contact is ensured for charging the battery when the stick-voe cleaner is in the 

upright, docked position. 

The catch may be spring-loaded for urging the charging contacts on the handheld 

20 vacuum cleaner into engagement with the charging contacts on the docking station. 

This may be in addition to, or alternative to, the charging contacts on the docking 

station being spring-loaded as mentioned above. 

Embodiments of the invention will now be described with reference to the 

25 accompanying drawings, in which: 

Figure l is a schematic view showing a stick voe cleaner in use; 

Figure 2 is a close-up perspective view of part of the stick voe cleaner in Figure l; 

30 
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Figure 3 is a perspective view showing a stick vac cleaner supported on a wall by a 

docking station; 

Figure 4 is a close-up, perspective view of the docking station and part of the stick 

5 vac cleaner, prior to docking of the stick vac cleaner; 

Figure 5 is a close-up, perspective view of the docking station and part of the stick 

vac cleaner, during docking of the stick vac cleaner; 

10 Figure 6 is a close-up perspective view showing the docking station and part of the 

stick vac cleaner, in the upright docked position. 

15 

Figure 7 is a perspective view showing a stick vac cleaner supported in an alternative 

orientation, but still in an upright position, by a docking station. 

Figure 1 shows a stick-voe cleaner 1 comprising a hand held suction unit, in the form 

of a handheld vacuum cleaner 3, an elongate wand 5 and a floor tool 7. 

Referring to Figure 2, the handheld vacuum cleaner 3 comprises a motor-driven fan 

20 which is arranged inside a motor casing 9 for drawing air in through a suction nozzle 

11 positioned at the front of the hand held vacuum cleaner 3. Dirty air drawn in 

through the suction nozzle 11 is ducted under the fan-generated suction pressure 

through a cyclonic separation system 13, where dirt is separated from the air, before 

the relatively clean air is then exhausted back to atmosphere via one or more fine-

25 particulate filters (not visible). The dirt which is separated from the airflow inside the 

cyclonic separating system 13 is collected in a bin 15 for disposal. The hand held 

vacuum cleaner 3 is powered by a multi-cell rechargeable battery which is housed in 

a battery pack 1 7. 

30 In use, the handheld vacuum cleaner 3 is carried in the hand using a handle 19. 
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The hondheld cleaner 3 is relatively compact. Nevertheless, to promote a balanced 

feel in the hand, the heavier components such as the motor and the battery pock 17 

ore deliberately located relatively close to the handle 19 and the relatively light 

5 components such as the bin 15 ore located further away from the handle 19. Thus, 

the bulk of the moss of the handheld cleaner 3 is distributed towards the rear of the 

hondheld cleaner 3. 

The elongate wand 5 is connected to the suction nozzle 11, and the floor tool 7 is in 

10 turn connected to the lower end of the wand 5. Dirty air is drown in through a 

suction opening on the underside of the floor tool 5 and posses to the suction nozzle 

11 via the wand 5. 

A catch 21 is provided for disconnecting the wand 5 from the hondheld cleaner 3, 

15 so that the handheld cleaner 3 can be used as a handheld cleaner rather than as 

port of the stick-voe cleaner l. A catch 22 is also provided for disconnecting the 

floor tool 7 from the wand 5, so that rather than being used as port of the stick-voe 

cleaner l, the hondheld cleaner 3 and wand 5 can alternatively be used in 

combination with some other suction tool to form a "long-reach" hondheld vacuum 

20 cleaner for cleaning into the upper corners of a room etc. 

The stick-voe cleaner 1 is "top-heavy", and conventionally this type of stick voe 

cleaner has been awkward to store when it is not in use. If the stick voe cleaner l is 

propped up against a wall in the upright position, with the floor tool 7 supported on 

25 the floor and the handheld cleaner 3 resting against the wall, the stick-voe cleaner l 

as a whole tends to be relatively unstable; on the other hand, if the stick voe cleaner 

l is propped up against a wall upside down, with the handheld cleaner 3 supported 

on the floor and the floor tool 7 resting against the wall, the inclination is for a user 

to grasp the relatively dirty floor 7 tool in order to manipulate the stick-voe cleaner l 
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back to the upright position for use. The relatively dirty floor tool 7 may also mark 

the wall. 

Figure 3 illustrates an arrangement for conveniently storing the stick-voe cleaner 1 

5 when it is not in use, in which the stick-voe cleaner 1 is supported in an upright 

position on a wall 21 by a wall-mounted docking station 23. 

The docking station 23 is shown in more detail in Figures 4 to 6, which illustrate the 

stick-voe cleaner immediately prior to docking, during docking and in the docked 

10 position, respectively. 

The stick voe cleaner 1 docks with the docking station 23 via the battery pock 17, 

which slots upwardly (in the direction A in Figure 4) into a docking cradle 25 shaped 

to receive the battery pock 17 in a close sliding fit. The front wall 25a of the docking 

15 cradle 25 incorporates o blind slot 27 extending bock from the entrance of the 

cradle 25: this blind slot 27 accommodates the handle 19 as the battery pack is 

inserted upwardly into the docking cradle 25. 

A set of charging contacts is provided on the docking station 23 in the form of a 

20 charging jack 29, which clips into a jack holder 31 positioned adjacent the end of 

the slot 27. The charging jock 29 connects too mains supply via o plug-in power 

cord 34 and is arranged for engagement with o corresponding set of charging 

contacts on the hondheld cleaner 3 in the docked position, via a charging socket 33 

on the bock of the handle 19. Engagement of the charging jock 29 with the charging 

25 socket 33 completes o battery charging circuit for charging the stick-voe cleaner 1 in 

the docked position. 

30 

A catch 35 is provided to lock the stick-voe cleaner 1 securely in the docked position 

shown in Figure 6. 
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The catch 35 is pivotally mounted on a catch housing 36 fitted to the side of the 

docking cradle 25 and is spring-biased towards a locking position shown in Figure 

4. During docking of the stick voe cleaner l, the catch 35 cooperates with a 

corresponding catch portion 37 on the hand held cleaner 3, which engages with a 

5 first cam surface 35a on the underside of the catch 35 to pivot the catch 35 away 

from the locking position shown in Figure 4 and into the position shown in Figure 5. 

As the hand held cleaner 3 is moved from the position shown in Figure 5 to the 

docked position shown in Figure 6, the catch portion 37 eventually clears the catch 

35, which is then spring-biased back towards the locking position, and into locking 

10 engagement against the underside of the catch portion 37 to hold the stick voe 

cleaner l in the docked position. 

When it is docked with the docking station 23, the stick voe cleaner l is laterally 

supported in the upright position by the side walls of the docking cradle 25. In 

15 addition, the side walls of the docking cradle 25 advantageously provide direct 

lateral support for the relatively heavy handheld cleaner 3. 

The weight of the stick voe cleaner l is effectively supported on the catch 35. Again, 

the catch 35 advantageously directly supports the relatively heavy handheld cleaner 

20 3. 

The manufacturing tolerances are controlled so that the catch 35 holds the charging 

socket 33 in engagement with the jack 29 in the docked position. Thus the battery 

onboard the handheld cleaner is reliably charged when the stick voe cleaner l is in 

25 the upright, docked position. 

Control of manufacturing tolerances may be particularly important in an 

arrangement such as the one shown in Figures l to 6, because the charging socket 

33 faces upwards when the stick voe cleaner is in the upright, docked position so the 

30 weight of the stick voe cleaner tends to pull the socket 33 away from the jack 29. 
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The potentially negative effects of manufacturing tolerance on charging reliability can 

be mitigated by spring loading the charging contacts on the docking station. For 

example, in on alternative embodiment (not shownL the jack holder 31 may be 

5 spring-biased downwardly for ensuring positive engagement of the charging jack 29 

with the charging socket 33. 

In order to remove the stick-voe cleaner l from the docked position, a user simply 

releases the catch 35 using o manual release lever 37 and slides the stick voe 

10 cleaner downwardly until the battery pack l 7 disengages from the docking cradle 

25. The stick voe cleaner is then advantageously in the upright position ready for 

use. 

In order to reduce the tendency for the catch 35 to jam in the locked position under 

15 the weight of the stick-voe cleaner l, which might hinder manual release of the catch 

35, the top side 356 of the catch 35 is romped appropriately (see Figure 4). 

Alternatively, the top side of the catch 35 may be flat (indicated very schematically by 

the dotted line Bin Figure 6), which hos the advantage that the top side cannot then 

transmit any accidental lateral release force to the catch 35, for example as a result 

20 of the handheld cleaner 3 being knocked by a user in the docked position. If the 

weight of the stick voe cleaner l tends to jam the catch 35, it may be possible 

nevertheless to use o flat profile catch, but provide a small amount of ploy to allow a 

user to lift the stick voe cleaner l off the catch 35 prior to manual release of the 

catch; however, care may need to be token to ensure that there is not sufficient ploy 

25 to allow the socket 33 to pull away from the jack 29 when the stick voe cleaner is in 

the upright, docked position shown in Figure 6. 

This docking station 23 can be secured to the wall 21 using wall-fixing screws (not 

shown) which are screwed into the wall 21 through countersunk clearance holes (not 

30 visible) in the rear wall 25a of the cradle 25. Any other suitably strong conventional 

Dyson Ex1004 
Page 617



11 

wall-fixings may be used to mount the docking station 23 on the wall 21, including 

surface fasteners such as adhesive pods or the like. 

In this case, the stick-voe cleaner l is stored in a fully upright, docked position, with 

5 the wand 5 effectively "hanging" vertically downwards. However, this is not 

considered necessary to obtain the advantages of the invention, provided that the 

stick-voe cleaner is stored in on upright position. 

Figure 7 shows the docking station 23 mounted on the wall 21 in an alternative 

10 orientation, using a mounting bracket 39 which is secured to the wall 21 (e.g. using 

screws) and which is arranged to engage with a mounting lug 41 (Figure 4) on the 

docking cradle 25 to support the docking station 23 on the wall. 

The catch housing 36 incorporates mounting points for a crevice tool and on 

15 upholstery brush, which are retained on the catch housing in a friction-fit. 
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An arrangement comprising: a handheld suction unit in combination with an 

elongate suction wand to form a stick vac cleaner, the arrangement further 

comprising a wall-mountable docking station for supporting the stick vac 

cleaner on a wall in an upright, docked position when not in use, wherein the 

handheld cleaner is a battery-powered handheld cleaner incorporating a set 

of exterior charging contacts connected to an onboard rechargeable battery, 

and the docking station comprises a respective set of charging contacts for 

connection to a mains supply, the charging contacts on the docking station 

being arranged for engagement with said exterior charging contacts on the 

handheld cleaner to form a battery-charging circuit when the stick vac 

cleaner is in the upright, docked position. 

An arrangement according to claim 1, wherein the docking station is 

arranged for engaging the handheld vacuum cleaner part of the stick vac 

cleaner in order directly to support the hand held vacuum cleaner part of the 

stick vac cleaner in said upright, docked position. 

An arrangement according to claim 1, wherein the external charging contacts 

on the handheld vacuum cleaner are positioned so that they face upwards 

when the stick vac cleaner is in the upright, docked position, and the 

charging contacts on the docking station are spring-biased for urging the 

charging contacts downwardly into engagement with said upward-facing 

charging contacts on the handheld vacuum cleaner. 
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INTERNATIONAL SEARCHING AUTHORITY 

Date of mailing 
(day/1nonthl,:vear) 

(PCT Rule 43bis. l) 

21 April 2008 (21-04-2008) 

FOR FURTHER ACTION 
See paragraph 2 below 

International application No. International filing date (day/month/year) Priority date (daylmonthl_vear) 

PCT /CA2007 /002211 11 December 2007 (11-12-2007) 12 December 2006 (12-12-2006) 

International Patent Classification (IPC) or both national classification and IPC 
IPC: A47L 9/00 (2006.0l), A47L 11130 (2006.01), A47L 9110 (2006.01), A47L 9116 (2006.01) 

Applicant 

GBD CORP. ET AL 

1. This opinion contains indications relating to the following items : 

[X] 

[ ] 

Box No. I 

Box No. II 

Basis of the opinion 

Priority 

[ ] 

[ ] 

Box No. III 

Box No. IV 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

[X] Box No. V Reasoned statement m1der Rule 43bis. l(a)(i) with regard to novelty, inventive step or industrial 

applicability; citations and explanations supporting such statement 

[ ] BoxNo. VI 

[ ] Box No. VII 

[ ] BoxNo. VIII 
2. FURTHER ACTION 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the International Preliminary 
Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA 
has notified the International Bureau under Rule 66.1 bis(b) that written opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA a written reply together, 
where appropriate, with amendments, before the expiration of3 months from the date of mailing of Forni PCT/ISA/220 or before the expiration of22 months 
from the priority date, whichever expires later. 

For further options, see Form PCT/ISA/220. 

3. For further details. see notes to Form PCT/ISA./220. 

Name and mailing address of the ISA/CA 
Canadian Intellectual Property Office 
Place du Portage I, C 114 - 1st Floor, Box PCT 
50 Victoria Street 
Gatineau, Quebec KIA 0C9 
Facsimile No.: 001-819-953-2476 

Form PCT/ISA/237 (cover sheet) (April 2007) 

Date of completion of this opinion Authorized officer 

15 April 2008 (15-04-2008) Siavash Mohajer 819- 934-3466 

Page 1 of 4 
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Box No. I 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Basis of this opinion 

1. With regard to the language, this opinion has been established on the basis of: 

[ X] the international application in the language in which it was filed 

[ ] a translation of the international application into 

translation furnished for the purposes of international search (Rules 12.3(a) and 23. l(b)). 

International application No. 

PCT /CA2007 /002211 

, which is the language of a 

2. [ ] This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified 

to this Authority under Rule 91 (Rule 43bis. l(a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the claimed 
invention, this opinion has been established on the basis of: 

a. type of material 

[ ] a sequence listing 

[ ] table(s) related to the sequence listing 

b. format of material 

[ ] on paper 

[ ] in electronic form 

c. time of filing/furnishing 

[ ] contained in the international application as filed. 

[ ] filed together with the international application in electronic form 

[ ] furnished subsequently to this Authority for the purposes of search. 

4. [ ] In addition, in the case that more than one version or copy of a sequence listing and/or table(s) relating thereto has 

been filed or furnished, the required statements that the information in the subsequent or additional copies is identical to that in 
the application as filed or does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT /CA2007 /002211 

Box No. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 2-4 7 8. 10-13 16-18 2L and 23-26 YES 

Claims 1,5,6,9, 14, 15.19.20,and22 NO 

hiventive step (IS) Claims None YES 

Claims 1-26 NO 

Industrial applicability (IA) Claims 1-26 YES 

Claims None NO 

2. Citations and explanations : 

Dl: EP O 489 468 Al (WEISTRA, M.) 10 JUNE 1992 (10.06.1992) 
D2: US 2006/0207055 Al (IVARSSON, B. et al.) 21 SEPTEMBER 2006 (21.09.2006) 

Dl disclosed a surface cleaning apparatus comprising a fluid flow path extending from a dirt inlet (15) to a clean fluid outlet (19) and a 
fluid flow motor ( 4) positioned in the fluid flow path ( col. 3, line 56 - col. 4, line 1 ); a cyclonic cleaning stage (3) provided in the fluid 
flow path and comprising a cyclone chamber ( 10 ); at least one dirt chamber ( 5b) in fluid communication with the cyclone chamber and 
positioned below the cyclone chamber (figs. 1, 3, and 4), the dirt chamber having an upper portion proximate the cyclone chamber, a lower 
portion. a central axis ex,:ending vertically between the upper portion and the lower portion. and a dirt chamber inlet ( 11) spaced from tl1e 
central axis (figs. 1 and 4). 

D2 disclosed an upright vacuum comprising a plurality of cyclones in parallel (paragraphs 007-009). 

Noveltv: 
Clain1s 2-4, 7, 8, 10-13, 16-18, 21, and 23-26 are novel and do comply with Article 33(2) of the PCT. Document Dl is considered the 
closest prior art. The subject matter of claims 2-4 and 16-18 differ from Dl in that although off-center, Dl does not teach or fairly suggest 
the relative location of the dirt chamber inlet with respect to dirt chamber. With regards to claims 7 and 21, D l fails to disclose a plate 
positioned inside the dirt chamber. With regards to claims 8 and 23, Dl does not disclose a perimeter on the upper portion of the dirt 
chamber. With regards to claims 10-13, Dl fails to disclose the shape and size of the applicant's apparatus. With regards to claims 24-26, 
Dl fails to disclose a combination of cyclonic stages either in parallel or series. 

Clain1s 1, 5, 6, 9, 14, 15, 19, 20, and 22 are not novel and do not comply ,vith Article 33(2) of the PCT. DI disclosed the subject matter of 
claims l, 14, and 15. With regards to claims 5, 6. 19, 20, and 22. it can be seen in figures 1 and 4 that the cyclonic cleaning stage 
comprises a dirt outlet positioned at the dirt chamber inlet ( 11 ), which is defined in an upper surface of the dirt chamber. Additionally, the 
dirt chamber inlet is created by an opening in a plate that is adjacent to the cyclonic cleaning stage and the dirt chamber. With regards to 
claim 9, it can be seen from figures 1 and 4 that the longitudinal axis of the cyclone chamber is spaced apart from the central axis of the 
dirt chamber. 

Inventive Step: 

Since claims l, 5, 6, 9, 14, 15, 19. 20, and 22 are not novel, they also do not involve an inventive step. As such, they do not comply with 
Article 33(3) of the PCT. 

Claims 2-4, 8, 10-13, 16-18, 23, and 24 do not comply ,vith Article 33(3) of the PCT. The subject matter of these claims would have been 
obvious to a person skilled in the art or science to which they pertain, having regard to D l in view of common knowledge in the art. 
Clain1s 2-4, 8, 10-13, 16-18, and 23 merely recite design features and do not involve an inventive step over Dl. The problems solved by 
said claims would have been obvious to a person skilled in the art having prior knowledge ofDl. With regards to claim 24, it would have 
been obvious to a person skilled in the art to create multiple cyclonic stages in an iterative way to further filter dirty air. Multiple 
instances of the alleged invention can be connected together to achieve this. 

Continued in Supplemental Box on page 4 ... 
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Supplemental Box 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

In case the space in any of the preceding boxes is not sufficient. 

Continuation of: Box No. V 

International application No. 

PCT /CA2007 /002211 

Claims 7, 21, 25, and 26 do not comply with Article 33(3) of the PCT. The subject matter of these claims would have been obvious to a 
person skilled in the art or science to which they pertain, having regard to DI in view ofD2. DI disclosed the subject matter of the above 
claims with the exception of the plate being located inside the dirt chamber and multiple cyclones being connected together in parallel. D2 
disclosed both of these features. The structure ( 112, 118, I 04') acts as the plate of claims 7 and 21 and is located inside the dirt chamber. 
Therefore, it would have been obvious for a person skilled in the art having prior knowledge of DI and D2 to arrive at the subject matter of 
the above claims. 

Industrial Applicability: 
The subject matter of claims 1-26 is considered to be industrially applicable and thus complies with the requirements of Article 33( 4) of 
the PCT. 
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PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTI-IORITY 

To: 

BERESKIN & PARR 
P.O. Box401 
40 King Street West 
TORONTO, Ontario 
Canada, M5H 3Y2 

Applicant's or agent's file reference 

10452-179 

PCT 
WRITTEN OPINION OF THE 

INTERNATIONAL SEARCHING AUTI-IORITY 

Date of mailing 
(day/month/year) 

(PCT Rule 43bis.1) 

21 April 2008 (21-04-2008) 

FOR FURTHER ACTION 
See paragraph 2 below 

International application No. International filing date (day/month/year) Priority date (day/month/year) 

PCT /CA2007 /002211 11 December 2007 (11-12-2007) 12 December 2006 (12-12-2006) 

International Patent Classification (IPC) or both national classification and IPC 
IPC: A47L 9/00 (2006.01), A47L 11130 (2006.01), A47L 9110 (2006.01), A47L 9/16 (2006.01) 

Applicant 

GBD CORP. ET AL 

I. This opinion contains indications relating to the following items : 

[X] 

[ l 

Box No. I 

Box No. II 

Basis of the opinion 

Priority 

[ l 

[ l 

Box No. ill 

Box No. IV 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

[X] BoxNo. V Reasoned statement under Rule 43bis. l(a)(i) with regard to novelty, inventive step or industrial 

[ l BoxNo. VI 

[ l BoxNo. VII 

[ ] BoxNo. Vill 

2. FURTHER ACTION 

applicability; citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the htternational Preliminary 
Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA 
has notified the htternational Bureau under Rule 66.1 bis(b) that written opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a wiitten opinion of the IPEA, the applicant is invited to submit to the !PEA a written reply together, 
where appropriate, with amendments, before the expiration of3 months from the date of mailing of Form PCT/ISA/220 or before the expiration of22 months 

from the priority date, whichever expires later. +· ½ l I,\ ;'.l / /0 c,,. /\J. £, 
c~-! cl er\.. UV'\:'- LY /I 6 I'.._ 

For further options, see Form PCT/ISA/220. / 

ds:::l. ert+ Oc-+··· I J o~ 1'J1c 3. For further details, see notes to Form PCT/ISA/220. -

Name and mailing address of the ISA/CA 
Canadian Intellectual Property Office 

Date of completion of this opinion Authorized officer 

Place du Portage I, Cl 14 - 1st Floor, Box PCT 
50 Victoria Street 

15 April 2008 (15-04-2008) Siavash Mohajer 819- 934-3466 

Gatineau, Quebec KIA 0C9 
Facsimile No.: 001-819-953-2476 

Form PCT/ISA/237 (cover sheet) (April 2007) Page 1 of4 
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Box No. I 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Basis of this opinion 

1. With regard to the language, this opinion has been established on the basis of: 

[ X ] the international application in the language in which it was filed 

[ ] a translation of the international application into 

translation furnished for the purposes of international search (Rules 12. 3( a) and 23 .1 (b) ). 

International application No. 

PCT /CA2007 /002211 

, which is the language of a 

2. [ ] This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified 

to this Authority under Rule 91 (Rule 43bis .1 (a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the claimed 
invention, this opinion has been established on the basis of: 

a. type of material 

[ ] a sequence listing 

[ ] table( s) related to the sequence listing 

b. fonnat of material 

[ ] onpaper 

[ ] in electronic form 

c. time offiling/furnishipg 

[ ] contained in the international application as filed. 

[ ] filed together with the international application in electronic form 

[ ] furnished subsequently to this Authority for the purposes of search. 

4. [ ] In addition, in the case that more than one version or copy of a sequence listing and/or table(s) relating thereto has 

been filed or furnished, the required statements that the information in the subsequent or additional copies is identical to that in 
the application as filed or does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments : 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT /CA2007 /002211 

Box No. V Reasoned statement under Rule 43brs.l(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 2-4, 7, 8, 10-13, 16-18, 21, and 23-26 YES 

Claims 1, 5, 6, 9, 14, 15, 19, 20, and 22 NO 

hwentive step (IS) Claims None YES 

Claims 1-26 NO 

Industrial applicability (IA) Claims 1-26 YES 

Claims None NO 

2. Citations and explanations : 

DI: EP O 489 468 Al (WEISTRA, M.) 10 JUNE 1992 (10.06.1992) 
D2: US 2006/0207055 Al (IVARSSON, B. et al.) 21 SEPTEMBER 2006 (21.09.2006) 

Dl disclosed a surface cleaning apparatus comprising a fluid flow path extending from a dirt inlet (15) to a clean fluid outlet (19) and a 
fluid flow motor ( 4) positioned in the fluid flow path ( col. 3, line 56 - col. 4, line 1 ); a cyclonic cleaning stage (3) provided in the fluid 
flow path and comprising a cyclone chamber (10); at least one dirt chan1ber (Sb) in fluid communication with the cyclone chamber and 
positioned below the cyclone chamber (figs. 1, 3, and 4), the dirt chamber having an upper portion proximate the cyclone chamber, a lower 
portion, a central axis extending vertically between the upper portion and the lower portion, and a dirt chamber inlet (11) spaced from the 
central axis (figs. 1 and 4). 

D2 disclosed an upright vacuum comprising a plurality of cyclones in parallel (paragraphs 007-009). 

Novelty: 
Claims 2-4, 7, 8, 10-13, 16-18, 21, and 23-26 are novel and do comply with Article 33(2) of the PCT. Document DI is considered the 
closest prior art. The subject matter of claims 2-4 and 16-18 differ from DI in that although off-center, DI does not teach or fairly suggest 
the relative location of the dirt chamber inlet with respect to dirt chamber. With regards to claims 7 and 21, Dl fails to disclose a plate 
positioned inside the dirt chamber. With regards to claims 8 and 23, DI does not disclose a perimeter on the upper portion of the dirt 
chamber. With regards to claims 10-13, DI fails to disclose the shape and size of the applicant's apparatus. With regards to claims 24-26, 
D 1 fails to disclose a combination of cyclonic stages either in parallel or series. 

Claims 1, 5, 6, 9, 14, 15, 19, 20, and 22 are not novel and do not comply with Article 33(2) of the PCT. Dl disclosed the subject matter of 
claims 1, 14, and 15. With regards to claims 5, 6, 19, 20, and 22, it can be seen in figures 1 and 4 that the cyclonic cleaning stage 
comprises a dirt outlet positioned at the dirt chamber inlet (11), which is defined in an upper surface of the dirt chamber. Additionally, the 
dirt chamber inlet is created by an opening in a plate that is adjacent to the cyclonic cleaning stage and the dirt chamber. With regards to 
claim 9, it can be seen from figures 1 and 4 that the longitudinal axis of the cyclone chamber is spaced apart from the central axis of the 
dirt chamber. 

Inventive Step: 

Since claims 1, 5, 6, 9, 14, 15, 19, 20, and 22 are not novel, they also do not involve an inventive step. As such, they do not comply with 
Article 33(3) of the PCT. 

Claims 2-4, 8, 10-13, 16-18, 23, and 24 do not comply with Article 33(3) of the PCT. The subject matter of these claims would have been 
obvious to a person skilled in the art or science to which they pertain, having regard to D 1 in view of common knowledge in the art. 
Claims 2-4, 8, 10-13, 16-18, and 23 merely recite design features and do not involve an inventive step over DI. The problems solved by 
said claims would have been obvious to a person skilled in the art having prior knowledge of DI. With regards to claim 24, it would have 
been obvious to a person skilled in the art to create multiple cyclonic stages in an iterative way to further filter dirty air. Multiple 
instances of the alleged invention can be connected together to achieve this. 

Continued in Supplemental Box on page 4 ... 
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Supplemental Box 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

In case the space in any of the preceding boxes is not sufficient. 

Continuation of : BoxNo. V 

International application No. 

PCT /CA2007 /0022 l l 

Claims 7, 21, 25, and 26 do not comply with Article 33(3) of the PCT. The subject matter of these claims would have been obvious to a 
person skilled in the art or science to which they pertain, having regard to Dl in view ofD2. Dl disclosed the subject matter of the above 
claims with the exception of the plate being located inside the dirt chamber and multiple cyclones being connected together in parallel. D2 
disclosed both of these features. The structure (112, 118, 104') acts as the plate of claims 7 and 21 and is located inside the dirt chamber. 
Therefore, it would have been obvious for a person skilled in the art having prior knowledge ofDl and D2 to arrive at the subject matter of 
the above claims. 

Industrial Applicability: 
The subject matter of claims 1-26 is considered to be industrially applicable and thus complies with the requirements of Article 33( 4) of 
the PCT. 
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PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AUTHORITY 

To: 

BERESKIN & PARR 
P.O. Box 401 

PCT 
40 King Street West 
TORONTO, Ontario 
Canada, M5H 3Y2 

J.'\.pplicant's or ag,nt's file reference 
10452-179 
"~~ J 

'-lntemati'onal application No. 

. PCT /CA2007 /002211 

Applicant 
GBD CORP. ET AL 

NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL SEARCH REPORT AND 

THE WRITTEN OPINION OF THE INTERNATIONAL 
SEARCHING AUTHORITY, OR THE DECLARATION 

Date of mailing 
(day/month/year) 

(PCT Rule 44.1) 

21 April 2008 (21-04-2008) 

FOR FURTHER ACTION See paragraphs I and 4 below 

International filing date 11 December 2007 (11-12-2007) 
(day/month/year) 

I. [ X] The applicant is hereby notified that the international search report and the written opinion of the International Searching 

Authority have been established and are transmitted herewith. 

Filing of amendments and statement under Article 19 : 
The applicant is entitled, ifhe so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 
international search report. 

Where? Directly to the International Bureau ofWIPO, 34 chemin des Colombettes 
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70 

For more detailed instructions, see the notes on the accompanying sheet. 

2. [ ] The applicant is hereby notified that no international search report will be established and that the declaration under Article 

17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

3. [ ] With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that : 

[ ] the protest together with the decision thereon has been transmitted to the International Bureau together with the 

applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 

[ ] no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Reminders 

Shortly after the expiration of 18 months from the priority date, the international application will be published by the International 
Bureau. If the aP.plicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the r.rioritv 
claim, must reacli the International Bureau as provided in Rules 90bis.1 and 90bis.3, respectively, before the completion of the technical 
preparations for the international publication. 

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the 
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an international 
preliminary examination report has been or is to be established. These comments would also 6e made available to the public but not 
before the expiration of 30 months from the priority date. 

Within 19 months from the_priority date, but only in respect of some designated Offices, a demand for international preliminary 
examination must be filed inhe applicant wishes to postpone the entry into the national phase until 30 months from the priority date (in 
some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed acts for entry 
into the national phase before those designated Offices. 

In respect of other designated Offices, the time limit of 30 months ( or later) will apply even if no demand is filed within 19 months. 

See the Annex to Form PCT/IB/301 a~~Jor details about the applicable time limits, Office by Office, see the PCT Applicant's Guide, 
Volume II, National Chapters and the vv 1PO Internet site. 

Name and mailing address of the ISA/CA 
Canadian Intellectual Property Office 
Place du Portage I, Cl 14 - !st Floor, Box PCT 
50 Victoria Street 
Gatineau, Quebec KIA 0C9 
Facsimile No.: 001-819-953-2476 

Form PCT/ISA/220 (October 2005) 

Authorized officer 
Carole Millaire 819- 994-6587 

(See notes on accompanying sheet) 
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NOTES TO FROM PCT/ISA/220 

These Notes are intended to give instructions concerning the filing of amendments under Article 19. The Notes are based on the 
requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions under that Treaty. In case of 
discrepancy between these Notes and those requirements, the latter are applicable. For more detailed information, see also the PCT 
Applicant's Guide, a publication of WIPO. 

In these Notes, "Article," "Rule" and "Section" refer to the provisions of the PCT, the PCT Regulations and the PCT 
Administrative Instructions, respectively. 

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 

The applicant has, after having received the international search report and the written opinion of the International Searching 
Authority, one opportunity to amend the claims of the international application. It should however be emphasized that, since all parts 
of the international application ( claims, description and drawings) may be amended during the international preliminary examination 
procedure, there is usually no need to file amendments of the claims under Article 19 except where, e.g. the applicant wants the latter 
to be published for the purposes of provisional protection or has another reason for amending the claims before international 
publication. Furthermore, it should be emphasized that provisional protection is available in some States only (see PCT Applicant's 
Guide, Volume I/A, Annexes Bl and B2). 

The attention of the applicant is drawn to the fact that amendments to the claims under Article 19 are not allowed where the 
International Searching Authority has declared, under Article 17(2), that no international search report would be established (see 
PCT Applicant's Guide, Volume I/A, paragraph 296). 

What parts of the international application may be amended? 

Under Article 19, only the claims may be amended. 

During the international phase, the claims may also be amended ( or further amended) under Article 34 before the International 
Preliminary Examining Authority. The description and drawings may only be amended under Article 34 before the 
International Preliminary Examining Authority. 

Upon entry into the national phase, a11 parts of the international application may be amended under Article 28 or, where 
applicable, Article 41. 

When? Within 2 months from the date of transmittal of the international search report or 16 months from the priority date, whichever time 
limit expires later. It should be noted, however, that the amendments wi11 be considered as having been received on time if they are 
received by the International Bureau after the expiration of the applicable time limit but before the completion of the technical 
preparations for international publication (Rule 46.1 ). 

Where not to file the amendments? 

The amendments may only be filed with the International Bureau and not with the receiving Office or the International 
Searching Authority (Rule 46.2). 

Where a demand for international preliminary examination has been/is filed, see below. 

How? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of one or more of the claims 
as filed. 

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or amendments, differs from 
the sheet originally filed. 

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is cance11ed, no 
renumbering of the other claims is required. In a11 cases where claims are renumbered, they must be renumbered 
consecutively (Section 205(b)). 

The amendments must be made in the language in which the international application is to be published. 

What documents must/may accompany the amendments? 

Letter (Section 205(b)) : 

The amendments must be submitted with a letter. 
The letter will not be published with the international application and the amended claims. It should not be confused with the 
"Statement under Article 19(1 )" (see below, under "Statement under Article 19(1 )"). 
The letter must be in English or French, at the choice of the applicant. However, if the language of the international application 
is English, the letter must be in English; if the language of the international application is French, the letter must be in French. 

Notes to Form PCT/ISN220 (first sheet) (October 2005) 
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NOTES TO FORM PCT/ISA/220 (continued) 

The letter must indicate the differences between the claims as filed and the claims as amended. It must, in particular, indicate, in 
connection with each claim appearing in the international application (it being understood that identical indications concerning several 
claims may be grouped), whether 

(i) the claim is unchanged; 
(ii) the claim is cancelled; 

(iii) the claim is new; 
(iv) the claim replaces one or more claims as filed; 
(v) the claim is the result of the division of a claim as filed. 

The following examples illustrate the manner in which amendments must be explained in the accompanying letter : 

L [Where originally there were 48 claims and after amendment of some claims there are 51]: 
"Claims 1 to 29, 31, 32, 34, 35, 37 to 48 replaced by amended claims bearing the same numbers; 
claims 30, 33 and 36 unchanged; new claims 49 to 51 added." 

2. [Where originally there were 15 claims and after amendment of all claims there are 11]: 
"Claims 1 to 15 replaced by amended claims 1 to 11." 

3. [Where originally there were 14 claims and the amendments consist in cancelling some claims and in adding new claims]: 
"Claims 1 to 6 and 14 unchanged; claims 7 to 13 cancelled; new claims 15, 16 and 17 added." or 
"Claims 7 to 13 cancelled; new claims 15, 16 and 17 added; all other claims unchanged." 

4. [Where various kinds of amendments are made]: 
"Claims 1-10 unchanged; claims 11 to 13, 18 and 19 cancelled; claims 14, 15 and 16 replaced by amended 
claim 14; claim 17 subdivided into amended claims 15, 16 and 17; new claims 20 and 21 added." 

"Statement under Article 19(1)" (Rule 46.4) 

The amendments may be accompanied by a statement explaining the amendments and indicating any impact that such amendments 
might have on the description and the drawings (which cannot be amended under Article 19(1)). 

The statement will be published with the international application and the amended claims. 

It must be in the language in which the international application is to be published. 

It must be brief, not exceeding 500 words if in English or if translated into English. 

It should not be confused with and does not replace the letter indicating the differences between the claims as filed and as amended. 
It must be filed on a separate sheet and must be identified as such by a heading, preferably by using the words "Statement under Article 
19(1)." 

It may not contain any disparaging comments on the international search report or the relevance of citations contained in that report. 
Reference to citations, relevant to a given claim, contained in the international search report may be made only in connection with an 
amendment of that claim. 

Consequence if a demand for international preliminary examination has already been filed 

If, at the time of filing any amendments and any accompanying statement, under Article 19, a demand for international preliminary 
examination has already been submitted, the applicant must preferably, at the time of filing the amendments (and any statement) with 
the International Bureau, also file with the International Preliminary Examining Authority a copy of such amendments (and of any 
statement) and, where required, a translation of such amendments for the procedure before that Authority (see Rules 55.3(a) and 62.2, 
first sentence). For further information, see the Notes to the demand form (PCT/IPEA/401). 

If a demand for international preliminary examination is made, the written opinion of the International Searching Authority will, except 
in certain cases where the International Preliminary Examining Authority did not act as International Searching Authority and where 
it has notified the International Bureau under Rule 66.1 bis(b ), be considered to be a written opinion of the International Preliminary 
Examining Authority. If a demand is made, the applicant may submit to the International Preliminary Examining Authority a reply 
to the written opinion together, where appropriate, with amendments before the expiration of3 months from the date of mailing ofForm 
PCT/ISA/220 or before the expiration of22 months from the priority date, whichever expires later (Rule 43bis.l(c)). 

Consequence with regard to translation of the international application for entry into the national phase 

The applicant's attention is drawn to the fact that, upon entry into the national phase, a translation of the 
claims as amended under Article 19 may have to furnished to the designated/elected Offices, instead of, or 
in addition to, the translation of the claims as filed. 

For further details on the requirements of each designated/elected Office, see the PCT Applicant's Guide, 
Volume II. 
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Applicant's or agent's file reference 

PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

FOR FURTHER see Form PCT/ISA/220 

10452-179 ACTION as well as, where applicable, item 5 below 

International application No. International filing date (day/month/year) (Earliest)Priority date (day/month/year) 

PCT /CA2007 /002211 11 December 2007 (11-12-2007) 12 December 2006 (12-12-2006) 

Applicant 

GBD CORP. ET AL 

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant according to 
Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of .±... sheets. 

[ X] It is also accompanied by a copy of each prior art document cited in this report. 

1. Basis of the report 

a. With regard to the language, the international search was carried out on the basis of: 

[ X] the international application in the language in which it was filed 

[ ] a translation of the international application into , which is the language 
ofa translation furnished for the purposes of international search (Rules 12.3(a) and 23.l(b)) 

b. [ ] This international search report has been established taking into account the rectification of an obvious mistake 

authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

c. [ ] With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I 

2. ] Certain claims were found unsearchable (see Box No. II) 

3. ] Unity of invention is lacking (see Box No. III) 

4. With regard to the title, 

[ X] the text is approved as submitted by the applicant 

[ ] the text has been established by this Authority to read as follows : 

5. With regard to the abstract, 

[ X] the text is approved as submitted by the applicant 

] the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant 

may, within one month from the date of mailing of this international search report, submit comments to this Authority 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. 

[ ] as suggested by the applicant 

[ X] as selected by this Authority, because the applicant failed to suggest a figure 

2b 

[ ] as selected by this Authority, because this figure better characterizes the invention 

b. none of the figures is to be published with the abstract 

Form PCT/ISA/210 (first sheet) (April 2007) (Revised) Page 1 of4 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT/CA2007/002211 

A. CLASSIFICATION OF SUBJECT MATTER 
IPC: A47L 9/00 (2006.01), A47L 11/30 (2006.01), A47L 9/10 (2006.01), A47L 9/16 (2006.01) 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

IPC (2006.01): A47L/all, BOID 45/all, 
USC: 55/all, 15/all 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Electronic database(s) consulted during the international search (name of database(s) and, where practicable, search terms used) 

Delphion, Canadian Patent Database, WEST (cyclone, dirt chamber, axis, off-center OR offset, inlet) 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X EP 0 489 468 Al (WEISTRA, M.) 10 JUNE 1992 (10.06.1992) 1-6, 8-20, and 22-24 
y *Entire Document* 7, 21, 25, and 26 

y US 2006/0207055 Al (IVARSSON, B. et al) 21 SEPTEMBER 2006 (21.09.2006) 7, 21, 25, and 26 
*Paragraphs 007-009 & Figure 1, 4, 6, and 7* 

US 5,287,591 A (RENCH, G. et al) 22 FEBRUARY 1994 (22.02.1994) 1-26 
A *Figures l & 3* 

US 5,307,538 A (RENCH, G. et al) 03 MAY 1994 (03.05.1994) 1-26 
A *Figures 1 & 3* 

US 5,363,535 A (RENCH, G. et al) 15 NOVEMBER 1994 (15.11.1994) 1-26 
A *Figures 1 & 3* 

US 3,543,325 A (HAMRICK, J.) 01 DECEMBER 1970 (01.12.1970) 1-26 
A *Figure 8* 

[X] Further documents are listed in the continuation of Box C. [X] See patent family annex. 

* Special categories of cited documents : "T' later document published after the international filing date or priority 

"A" document defining the general state of the art which is not considered 
date and not in conflict with the ap~lication but cite to understand 
the principle or theory underlying t e invention 

to be of particular relevance 
"X" document of particular relevance; the claimed invention cannot be 

<IE" earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive 
filing date step when the document is taken alone 

"L" document which may throw doubts on priori~ claim(s) or which is ''Y" document of particular relevance; the claimed invention cannot be 
cited to establish the publication date of anot er citalton or other considered to involve an inventive ste6 when the document is 
special reason (as specified) combined with one or more other sue documents, such combination 

"O" document referring to an oral disclosure, use, exhibition or other means 
being obvious to a person skilled in the art 

"&" document member of the same patent family 
"P" document published prior to the international filing date but later than 

the priority date claimed 

Date of the actual completion of the international search Date of mailing of the international search report 

18 March 2008 (18-03-2008) 21 April 2008 (21-04-2008) 

Name and mailing address of the ISNCA Authorized officer 
Canadian Intellectual Property Office 
Place du Portage I, Cl 14 - 1st Floor, Box PCT Siavash Mohajer 819- 934-3466 
50 Victoria Street 
Gatineau, Quebec KIA 0C9 
Facsimile No.: 001-819-953-2476 
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C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

A US 4,523,936 A (DISANZA, W.) 18 JUNE 1985 (18.06.1985) 1-26 
*Figure 2* 
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EP0489468 Al 10-06-1992 JP6052749U U 19-07-1994 
NL9002668 A 01-07-1992 
US5135552 A 04-08-1992 
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EP1874171 A2 09-01-2008 
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US5287591 A 22-02-1994 EP0734217 Al 02-10-1996 
JP9506529T T 30-06-1997 
US5363535 A 15-11-1994 
WO9516382 Al 22-06-1995 

US5307538 A 03-05-1994 AT163521TT 15-03-1998 
DE69224666D DI 09-04-1998 
DE69224666T T2 25-06-1998 
DK634905T T3 07-12-1998 
EP0634905 Al 25-01-1995 
JP7505312TT 15-06-1995 
WO9319659 Al 14-10-1993 

US5363535 A 15-11-1994 US5287591 A 22-02-1994 

US3543325 A 01-12-1970 NONE 

US4523936 A 18-06-1985 AU580078B B2 22-12-1988 
AU4485985 A 30-01-1986 
CA1252395 Al 11-04-1989 
DK163027B B 13-01-1992 
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1 of 1 DOCUMENT 

DE202005020767U1 2006-08-10 Suction nozzle for low power upright vacuum cleaner, has suction 
passage_ delimited_ by front_ wall_ am:!_ rear wall _such_ that_ front wall forms _arc_of_ circle_ symmetric _with 
respect to middle of passage (en) 

English Abstract: 

The nozzle has a soleplate (26) to be moved on a surface to be cleaned, by wheels (36). The soleplate is 
covered by a cap and has a suction passage (28) opened towards the surface and extends on the length of 
the nozzle by connecting two lateral edges of the nozzle. The passage is delimited by a front wall (38) and a 
rear wall (39) such that the front wall forms an arc of circle symmetric with respect to middle of the passage. 
An independent claim is also included for wastes collecting electric apparatus of upright vacuum cleaner 
type. 

Normalized Assignees: SEB 

Standardized Assignees: SEB 

Original Assignees: SEB S.A., French Republic 

Attorneys: Prinz und Partner GbR, 80335 MOnchen 

Application Number: DE202005020767 

Application/Filing Date: 2005-04-29 

Priority Number and Date: FR04006167A 2004-06-08; EP05356070A 2005-04-29 

Classifications: 
CPC: A47L5/28 (2013-01-01; I 2013-01-01; B, H, EP) 
CPC: A47L9/02 (2013-01-01; I 2013-01-01; B, H, EP) 
CPC: A47L9/2878 (2013-01-01; I 2013-01-01; B, H, EP) 
ECLA: A47L9/28P4; A47L5/28; A47L9/02 
IPC[8]: A47L9/02 (2006-01-01; A, F, I, 2006-05-05; B, H, DE) 

Patent References Cited-Forward: 

Publication Number 

FP244993.5A1 

DFi 0201107'7293Al 

English Description: 

[0001] The available invention concerns a vacuum cleaner suction device and in particular an 
improvement of the efficiency during the waste collection by such a suction device. [0002] The available 
invention refers to vacuum cleaners of small achievement, how those, which are held over a handle in the 
hand and over a suction device connected with the body of the vacuum cleaner on the ground to rest upon. 
In that the far following description are characteristic such devices with the term ,,Handstaubsauger ". [0003] 
Handstaubsauger exhibit frequently batteries, with which their use can be simplified, which limit however the 
available achievement still more. [0004] In numerous block letters are handvacuum cleaner-described, 
particularly regarding the certain structure of the substantial building groups and/or the specific arrangement 
of the cleaning accessories. [0005] For example a Handstaubsauger is descriptive in the EP 1,033,101, with 
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which the handle is fold upable. [001 0] Will obtained the available invention with the help of a vacuum 
cleaner suction device of essentially rectangular form with a sole, which is intended in addition, by means of 
wheels or skids on one surface which can be cleaned to be moved whereby the sole is taken off by a hood 
and exhibits a Saugkanal, which to the surface which can be cleaned is open and over the width of the 
suction device extended, whereby it interconnects the two side edges of the suction device, as well as with a 
pipe for connection with the body of the vacuum cleaner, which in the back is arranged at the suction device, 
whereby the pipe is connected with this by a line for instance in the center of the Saugkanals, by the fact 
characterized that the Saugkanal is limited by a Vorderwand and a rear wall and that the Vorderwand forms 
a circular arc symmetrical regarding the center of the channel. [0011] If the suction device is pushed forward 
onto surfaces by the kind of a carpet, on the one hand the Flor of the carpet can be subjected by a 
movement exhibiting a lateral component differently due to the circular arc form of the Vorderwand, which 
limits the Saugkanal, and on the other hand it can be avoided that a frontal ,,attack" - edge precedes, which 
can make a moving more difficult of the suction device on such surfaces. [0006] Only few block letters are 
concerned however with the vacuum cleaner suction device of these devices, which witnesses of the fact 
that regarding the improvement and/or optimization of this waste collecting means little research is operated. 
[0007] So description those US 5.107 .567 a Handstaubsauger attached to electricity mains, whereby the 
suction device of this vacuum cleaner exhibits a centric Saugoffnung, which is bound by a brush at a side, 
which is operated with on height of the hood of the suction device pedal present. The suction device is 
provided with small wheels. With an improved execution form the brush is arranged in the Saugkanal and 
exhibits the suction device large wheels, with which it can be more easily moved. [0008] However no 
referring to efforts or to an optimization of the characteristics of the suction device to the increase of the 
suction efficiency of the product is to be found. [0009] One of the tasks of the invention consists of 
suggesting a vacuum cleaner suction device for Niederleistungs Handstaubsauger whose efficiency for the 
available achievement was optimized, in order to improve the yield during the waste collection with such 
devices. [0012] The same organization exhibits the Saugkanal limiting rear wall in favourable way, by 
forming a circular arc symmetrical regarding the Vorderwand. [0013] Since the Saugkanal extends over the 
width of the suction device, it is necessary to optimize the size of its surface, which is with the floor which can 
be cleaned in contact. A too large surface would make it more difficult to move the suction device. Thus the 
radius of curvature, which the suction channel delimitation front wall and/or - rear wall exhibits, amounts to 
more as 500 mm and preferably less than 1000 mm. [0014] In the context of the same considerations the 
efficiency of the suction device arranged at a Handstaubsauger exhibits good values under consideration of 
its small achievement, if those amounts to width of the Saugkanals on height of the side edges of the suction 
device less than 15 mm and amounts to the width of the Saugkanals in its center from 20 to mm. [0015] For 
the increase of the efficiency during the waste collection on floors of the kind of a carpet the Vorderwand and 
the rear wall, which limit the Saugkanal, stand out regarding the SohDE 20 2005 020,767 U1 2006.08.10 le. 
These walls form stripping rails, which make possible when their over driving the grounds mentioned in 
certain way that on the one hand the Teppichbodenflor is scraped and on the other hand the dust is 
discharged, if the Flor returns to the admission by the walls to its position. [0016] Another, im Obrigen little 
examined parameters is the depth of the Saugkanals in the suction device. With consideration of the 
characteristics of the product and above all small engine performance good power ratings were obtained, as 
the depth of the channel was gradually changed from the edges to the center. The best results were received 
if the Saugkanal exhibits a depth increasing from the side edges to the center, whereby the depth on height 
of the edges amounts to less than 2 mm and amounts to foremost within the range of the center, connection 
with the line, from 5 to 8 mm. [0017] The available invention can be used at the best in connection with 
electrical waste catching equipment of the kind of a Handstaubsaugers, with a housing, in which in particular 
an engine and a dropping running device are taken up, whereby the equipment has a handle, which end in a 
handle, as well as a suction device connected by a pipe with the housing of the vacuum cleaner, whereby 
the pipe with the dropping running device is located in flow connection, whereby the suction device exhibits 
at least one that characteristics managing specified. [0018] Favourable way amounts to the electrical 
achievement of the engine of the equipment less than 500 W, whereby the characteristics of the suction 
device were compiled particularly for low achievements. [0019] So that the equipment is to be used more 
easily, its engine is fed by batteries, which are accommodated in the housing of the equipment, whereby the 
equipment is independent and does not have to its use to electricity mains to be attached. [0020] The 
invention becomes better understandable on the basis the following description with reference to the 
attached designs; in it show: [0021] Fjgli a schematic opinion of a Handstaubsaugers according to invention 
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generally speaking, [0022] Fig. 2 a perspective opinion of the vacuum cleaner suction device in accordance 
with the invention, [0023] Fig. 3 an opinion of the suction device from downside, [0024] Fig. 4 an opinion 
along the axle A-Avon Fig. 3. [0025] Fig. 5 an opinion along the axle B-B von Fsei. 3. [0026] Fig. 6 a slightly 
perspective side view of the suction device, [0027] Fig. 7 a perspective front view of the suction device, 
without the protection hood, [0028] Fia 8 and Fig. 9 side views of the suction device with drawn in brush 
and/or driven out brush. [0029] In Fig. 1 represented vacuum cleaners 1 is of the kind of a 
Handstaubsaugers and exhibits thus a housing 2 upward extended by a handle 4. The housing contains into 
actually well-known way an engine 6 and with the engine in flow connection standing waste separates device 
10. with the represented example acts it during the dropping running device around a Staubbeutel; in the 
context of the invention however also a separating equipment, working by means of inertia or cyclone effect, 
can be considered. The separating equipment is taken up in a herausnehmbaren container 12, in order to 
facilitate the cleaning or the exchange of the dropping running device. [0030] The engine can be supplied via 
the net with river or preferably by loadable batteries 8. the achievement of the vacuum cleaner provided with 
batteries in the represented form amounts to 300 W. the start-up of the vacuum cleaner is guaranteed by a 
switch 14, which preferably lies in the proximity of the handle 4. [0031] The housing 2 is by means of a pipe 
16, which stands with the dropping running device in flow connection, connected with a suction device 20. 
This pipe is attached over a knee pipe 18 attached articulated at the suction device at the suction device. 
[0032] The suction device 20 is symmetrical concerning the axle x-x' the pipe 18. It exhibits a sole 26 taken 
off by a hood 24, those in Fsei. 6 to see good is and are attached to the four wheels 36, so that the suction 
device can be moved more easily. The sole exhibits itself an opening, which is turned to the surface which 
can be cleaned and which Saugkanal 28 forms, that from a side edge of the suction device on the other hand 
extended, whereby it is limited by two walls, a Vorderwand 38 and a rear wall 39, which the edges of the 
channel form. Over a line 29, those in the Fig. 5 and Fig. 7 to see is and over an opening the 30 in the center 
of the Saugkanals in these essentially flows, is flowmoderately connected with the knee pipe 18 the channel. 
DE 20 2005 020,767 U1 2006.08.10 [0033] furthermore the suction device exhibits two thread tearing strips 
32, which are arranged on both sides the Saugkanals. Beyond that a brush 34, which essentially extends 
over the width of the suction device, in the proximity of the front edge of the suction device is arranged. With 
an operating pedal 22, which is on height of the hood of the suction device, the brush can be brought in 
and/or lowered with the help of an operating plate 23, which has a lever force on the brush 34, regarding the 
sole of the suction device. [0034] The available invention refers primarily to the characteristics of the 
Saugkanals 28 in connection with the small achievement of the engine. [0035] One of the characteristics of 
this channel is the increase of its cross section of the side edge of the suction device out up to their center 
and for opening 30. Into the Fig. 3 and Fig. 4 the increase the width can be also reconstructed and/or the 
depth of the channel. [0036] Thus lies in Fig. 3 with 1 designated width of the Saugkanals on height of the 
side edges of the suction device in the order of magnitude of 13 mm. In the proximity width of the same 
channel in the order of magnitude of 22 mm, the named L, is appropriate for the opening 30. [0037] Besides 
those increases width of the Saugkanals by the circular arc form of the Vorderwand 38 of the channel 
constantly gradually, which makes in particular better air flows possible in the channel. [0038] As in Fig. 4 to 
see good is, increases besides the depth of the Saugkanals on the basis of one of the side edges of the 
suction device for centric opening 30 by a gradual inclination of the wall limiting the channel in its depth ever 
more. On height of the edges the opening is thus in the order of magnitude of 2 mm, with an easy rise 
because of the edges of approximately 1 mm, while in the proximity of the opening 30 depth of the 
Saugkanals the named h amounts to 6 mm. [0039] With this ,,very good results can three-dimensional " 
increase of the cross section be obtained during the waste collection, since thereby air speeds can be 
completely gradually increased to height of the edges of the suction device, which favours a gathering of the 
waste. [0040] In addition the turbulences arising in the Saugkanal can be substantially reduced by this 
gradual cross section increase. For the restriction of the air turbulences besides the connection between the 
Saugkanal and the line 29 over the opening 30 was compiled, essentially as the radii of curvature 43 were 
increased the connection of forming walls. [0041] Additionally the two walls 38, 39 stand slightly over the sole 
out and provide thereby before sucking for a stripping effect on the ground. From the Fig. it is well evident to 
8 that the walls of the Saugkanals. With the suggested example are the walls 38, 39 nevertheless, if the 
suction device stands on the wheels, 0.5 to 1 mm distant from the ground; the stripping effect develops thus 
only on floors of the kind of a carpet, where the wheels sink easily into the ground. [0042] A further 
characteristic of the suction device in the presented form concerns the stripping brush 34, which is arranged 
in the proximity of the front edge of the suction device and exhibits recesses, which make that stripping 
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ranges alternate 44 with openings 40, 42, the ranges for sucking in for rougher dropping hurry possible 
represent, whereby the middle opening is larger 42 than the openings 40. If the brush drove out, if the 
suction device drives over the ground, the ground which can be cleaned and in particular the fibers cannot 
thus only be subjected to carpets, but be aspirated by the openings 40, 42 also rougher dropping hurry, thus 
such, which would move the brush over before itself, if the openings were missing. [0043] Beyond that 
becomes, as in the Fig. 8 and Fig. shown 9, if the brush 34 is driven out by means of a turn of the operating 
pedal 22, the front part of the suction device raised; the front wheels 36 do not rest upon any longer the 
ground and the suction device stand then in the back on the wheels and in front on the brush. Any wedging 
rougher dropping hurry is avoided by this raising of the suction device (i.e. those, which penetrate 40, 42 by 
the openings into the Saugkanal), whereby it more easily will to take them over the different lines out of the 
suction device. 

Number of Claims: 9 

ENGLISH CLAIMS: 

1. Vacuum cleaner suction device (20) by essentially rectangular form, with a sole (26), which in addition 
is intended, by means of wheels (36) or skids on one surface which can be cleaned to be moved, whereby 
the sole (26) is taken off by a hood (24) and a Saugkanal (28) exhibits, to the one which can be cleaned the 
surface is open and itself over the width of the suction device (20) extended, whereby it interconnects the 
two side edges of the suction device, as well as with a pipe (18) for connection with the body of the vacuum 
cleaner, which is arranged in the back at the suction device (20), whereby the pipe over a line (29) for 
instance in the DE 20 2005 020,767 U1 2006.08.10 in the middle of the Saugkanals (28) connected with this 
is characterized, by the fact that the Saugkanal (28) is limited by a Vorderwand (38) and a rear wall (39) and 
that the Vorderwand (38) forms one regarding the center of the channel (28) symmetrical circular arcs. 

2. Vacuum cleaner suction device (20) according to the preceding requirement, by the fact characterized 
that the Saugkanal (28) limiting rear wall (39) forms for one regarding the Vorderwand (38) symmetrical 
circular arcs. 

3. Vacuum cleaner suction device (20) after one of the preceding requirements, by the fact characterized 
that the radius of curvature, which the suction channel delimitation front wall and/or - rear wall exhibits, more 
as 500 mm and preferably less than 1000 mm amounts to. 

4. Vacuum cleaner suction device (20) after one of of the preceding requirements, by the fact 
characterized that those width (1) of the Saugkanals (28) on height of the side edges of the suction device 
(20) less than 15 mm amounts to and the fact that those width (L) of the Saugkanals (28) in its center from 
20 to mm amounts to. 

5. Vacuum cleaner suction device (20) according to the preceding requirement, by the fact characterized 
that the Vorderwand (38) and the rear wall (39), which the Saugkanal (28) limit, regarding the sole (26). 

6. Vacuum cleaner suction device (20) after one of of the preceding requirements, by the fact 
characterized that the Saugkanal (28) increasing a depth of the side edges of the suction device (20) to the 
center (h) exhibits, whereby the depth (h) on height of the edges less than 2 mm amounts to and within the 
range of the center, before the connection with the line (29), from 5 to 8 mm amounts to. 

7. Electrical waste catching equipment (1) of the kind of a Handstaubsaugers, with a housing (2), in 
which in particular an engine (6) and a dropping running device (10) is taken up, whereby the equipment (1) 
a handle, which in a handle (4) ends, as well as one over a pipe (16) with the housing (2) of the equipment 
(1) connected suction device (20) has, whereby the pipe (16) with the dropping running device (10) in flow 
connection stands, by the fact characterized that the suction device (20) is trained in accordance with one of 
the requirements 1 to 6. 

8. Electrical waste catching equipment (1) according to the preceding requirement, by the fact 
characterized that the electrical achievement of the engine (6) less than 500 W amounts to. 
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9. Electrical waste catching equipment (1) according to the preceding requirement, by the fact 
characterized that the engine (6) of batteries (8) is fed, which in the housing (2) of the equipment is 
accommodated. 
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(19) 
Bundesrepublik Deutschland 
Deutsches Patent- und Markenamt 

(10) DE 20 2005 020 767 U1 2006.08.10 

(12) Gebrauchsmusterschrift 

(21) Aktenzeichen: 20 2005 020 767 .5 
(22) Anmeldetag: 29.04.2005 
(67) aus Patentanmeldung: EP 05 35 6070.2 
(47) Eintragungstag: 06.07.2006 
(43) Bekanntmachung im Patentblatt: 10.08.2006 

(51) Int Cl. 8
: A47L 9/02 (2006.01) 

(7 4) Name und Wohnsitz des Vertreters: (30) Unionsprioritat: 
0406167 08.06.2004 FR Prinz und Partner GbR, 80335 Munchen 

(73) Name und Wohnsitz des lnhabers: 
SEB S.A., Ecully, FR 

Die folgenden Angaben sind den vom Anmelder eingereichten Unterlagen entnommen 

(54) Bezeichnung: Staubsauger-Saugvorrichtung 

(57) Hauptanspruch: Staubsauger-Saugvorrichtung (20) 
van im wesentlichen rechteckiger Form, mit einer Schie 
(26). die dazu vorgesehen ist, mittels Radern (36) oder Ku­
fen auf einer zu reinigenden Flache bewegt zu werden. wo­
bei die Sohle (26) van einer Haube (24) abgedeckt ist und 
einen Saugkanal (28) aufweist, der zu der zu reinigenden 
Flache hin often ist und sich i.iber die Breite der Saugvor­
richtung (20) erstreckt. wobei er die beiden Seitenrander 
der Saugvorrichtung miteinander verbindet, sowie mit ei­
nem Rohr (18) zur Verbindung mil dem Kerper des Staub­
saugers, das hinten an der Saugvorrichtung (20) angeord­
net ist, wobei das Rohr uber eine Leitung (29) etwa in der 
Mitte des Saugkanals (28) mit diesem verbunden ist, da­
durch gekennzeichnet, dass der Saugkanal (28) van einer 
Vorderwand (38) und einer Ri.ickwand (39) begrenzt ist und 
dass die Vorderwand (38) einen in Bezug auf die Mitte des 
Kanals (28) symmetrischen Kreisbogen bildet. 
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Beschreibung 

[0001) Die vorliegende Erfindung betrifft eine Staub­
sauger-Saugvorrichtung und insbesondere eine Ver­
besserung der Effizienz bei der Abfallsammlung 
durch eine solche Saugvorrichtung. 

[0002) Die vorliegende Erfindung bezieht sich auf 
Staubsauger von geringer Leistung, wie diejenigen, 
die Ober einen Stiel in der Hand gehalten werden und 
Ober eine mit dem Kerper des Staubsaugers verbun­
dene Saugvorrichtung auf dem Boden aufliegen. In 
der weiter folgenden Beschreibung sind derartige 
Gerate mit dem Begriff ,,Handstaubsauger" bezeich­
net. 

[0003) Handstaubsauger weisen haufig Batterien 
auf, mit denen sich ihr Gebrauch vereinfachen !asst, 
die jedoch die verfOgbare Leistung noch mehr be­
grenzen. 

[0004) In zahlreichen Druckschriften sind 
Handstaubsauger beschrieben, vor allem hinsichtlich 
der bestimmten Struktur der wesentlichen Baugrup­
pen bzw. der spezifischen Anordnung der Reini­
gungszubehorteile. 

[0005) Beispielsweise ist in der EP 1 033 101 ein 
Handstaubsauger beschrieben, bei dem der Stiel zu­
sammenklappbar ist. 

[0006) Nur wenige Druckschriften befassen sich je­
doch mit der Staubsauger-Saugvorrichtung dieser 
Gerate, was davon zeugt. dass in Bezug auf die Ver­
besserung und/oder Optimierung dieses Abfallsam­
melmittels wenig Forschung betrieben wird. 

[0007) So beschreibt die US 5,107,567 einen an das 
Stromnetz angeschlossenen Handstaubsauger, wo­
bei die Saugvorrichtung dieses Staubsaugers eine 
mittige Saugoffnung aufweist, die an einer Seite von 
einer Burste berandet ist, die mit einem auf Hohe der 
Haube der Saugvorrichtung befindlichen Fuf1hebel 
betatigt wird. Die Saugvorrichtung ist mit kleinen Ra­
dern versehen. Bei einer verbesserten Ausfuhrungs­
form ist die Burste im Saugkanal angeordnet und 
weist die Saugvorrichtung grof1e Rader auf, mit de­
nen sie leichter fortbewegt werden kann. 

[0008) Es sind jedoch keinerlei Hinweise auf Bestre­
bungen oder auf eine Optimierung der Merkmale der 
Saugvorrichtung zur Erhohung der Saugeffizienz des 
Produkts zu finden. 

[0009) Eine der Aufgaben der Erfindung besteht da­
rin, eine Staubsauger-Saugvorrichtung fur Nieder­
leistungs-Handstaubsauger vorzuschlagen, deren 
Effizienz fur die verfOgbare Leistung optimiert wurde, 
um die Ausbeute bei der Abfallsammlung bei derarti­
gen Geraten zu verbessern. 

[0010) Die vorliegende Erfindung wird mit Hilfe einer 
Staubsauger-Saugvorrichtung van im wesentlichen 
rechteckiger Form erzielt, mit einer Sohle, die dazu 
vorgesehen ist, mittels Radern oder Kufen auf einer 
zu reinigenden Flache bewegt zu werden, wobei die 
Sohle von einer Haube abgedeckt ist und einen 
Saugkanal aufweist, der zu der zu reinigenden Fla­
che hin offen ist und sich Ober die Breite der Saugvor­
richtung erstreckt, wobei er die beiden Seitenrander 
der Saugvorrichtung miteinander verbindet, sowie 
mit einem Rohr zur Verbindung mit dem Karper des 
Staubsaugers, das hinten an der Saugvorrichtung 
angeordnet ist, wobei das Rohr Ober eine Leitung 
etwa in der Mitte des Saugkanals mit diesem verbun­
den ist, dadurch gekennzeichnet, dass der Saugka­
nal von einer Vorderwand und einer ROckwand be­
grenzt ist und dass die Vorderwand einen in Bezug 
auf die Mitte des Kanals symmetrischen Kreisbogen 
bildet. 

[0011) Wenn die Saugvorrichtung auf Oberflachen 
von der Art eines Teppichbodens nach vorne gescho­
ben wird, !asst sich aufgrund der Kreisbogenform der 
Vorderwand, die den Saugkanal begrenzt, einerseits 
der Flor des Teppichbodens durch eine eine seitliche 
Komponente aufweisende Bewegung unterschied­
lich beaufschlagen, und andererseits kann vermie­
den werden, dass eine frontale ,,Angriffs"-Kante vor­
ausgeht, die das Fortbewegen der Saugvorrichtung 
auf derartigen Oberflachen erschweren kann. 

[0012) Die den Saugkanal begrenzende ROckwand 
weist in vorteilhafter Weise die gleiche Gestaltung 
auf, indem sie einen in Bezug auf die Vorderwand 
symmetrischen Kreisbogen bildet. 

[0013) Da sich der Saugkanal Ober die Breite der 
Saugvorrichtung erstreckt, ist es erforderlich, die 
Grof1e seiner Flache, die mit dem zu reinigenden 
FuBboden in Beruhrung ist, zu optimieren. Eine zu 
gror..e Flache wOrde es namlich erschweren, die 
Saugvorrichtung fortzubewegen. So betragt der 
KrOmmungsradius, den die Saugkanalbegren­
zungs-Vorderwand und/oder -ROckwand aufweist, 
mehr als 500 mm und vorzugsweise weniger als 
1000 mm. 

[0014) Im Rahmen der gleichen Erwagungen weist 
die Effizienz der an einem Handstaubsauger ange­
ordneten Saugvorrichtung unter Berucksichtigung 
seiner geringen Leistung gute Werte auf, wenn die 
Breite des Saugkanals auf Hohe der Seitenrander 
der Saugvorrichtung weniger als 15 mm betragt und 
die Breite des Saugkanals in seiner Mitte von 20 bis 
25 mm betragt. 

[0015) Zur Erhohung der Effizienz bei der Abfall­
sammlung auf Fuf1b6den van der Art eines Teppich­
bodens stehen die Vorderwand und die ROckwand, 
die den Saugkanal begrenzen, in Bezug auf die Soh-
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le hervor. Diese Wande bilden in gewisser Weise Ab­
streifschienen, die bei ihrem Oberfahren der genann­
ten Boden ermoglichen, dass einerseits der Teppich­
bodenflor geschabt wird und andererseits der Staub 
ausgestof1en wird, wenn der Flor nach der Beauf­
schlagung durch die Wande in seine Stellung zuri.ick­
kehrt. 

[0016] Ein anderer, im ubrigen wenig untersuchter 
Parameter ist die Tiefe des Saugkanals in der Saug­
vorrichtung. Linter Berucksichtigung der Merkmale 
des Produkts und vor allem der geringen Motorleis­
tung wurden gute Leistungswerte erzielt, indem die 
Tiefe des Kanals von den Randern zur Mitte hin all­
mahlich verandert wurde. Die besten Ergebnisse 
wurden dann erhalten, wenn der Saugkanal eine von 
den Seitenrandern zur Mitte hin zunehmende Tiefe 
aufweist, wobei die Tiefe auf Hohe der Rander weni­
ger als 2 mm betragt und im Bereich der Mitte, vor der 
Verbindung mit der Leitung, von 5 bis 8 mm betragt. 

[0017] Die vorliegende Erfindung !asst sich am bes­
ten in Verbindung mit einem elektrischen Abfallauf­
fanggerat von der Art eines Handstaubsaugers an­
wenden, mit einem Gehause, in dem insbesondere 
ein Motor und eine Abfalltrennvorrichtung aufgenom­
men sind, wobei das Gerat einen Stiel, der in einem 
Handgriff endet, sowie eine Ober ein Rohr mit dem 
Gehause des Staubsaugers verbundene Saugvor­
richtung hat. wobei das Rohr mit der Abfalltrennvor­
richtung in Stromungsverbindung steht, wobei die 
Saugvorrichtung wenigstens eines der vorstehend 
genannten Merkmale aufweist. 

[0018] Vorteilhafterweise betragt die elektrische 
Leistung des Motors des Gerates weniger als 500 W, 
wobei die Merkmale der Saugvorrichtung speziell fur 
niedrige Leistungen erarbeitet wurden. 

[0019] Damit das Gerat leichter zu benutzen ist, 
wird sein Motor von Batterien gespeist, die im Gehau­
se des Gerats untergebracht sind, wodurch das Ge­
rat unabhangig ist und zu seiner Verwendung nicht 
ans Stromnetz angeschlossen werden muss. 

[0020] Die Erfindung wird anhand derfolgenden Be­
schreibung unter Bezugnahme auf die beigefi.igten 
Zeichnungen besser verstandlich; darin zeigen: 

[0021] Els,_1 eine schematische Ansicht eines erfin­
dungsgemaf1en Handstaubsaugers im ganzen, 

[0022] Fig. 2 eine perspektivische Ansicht der 
Staubsauger-Saugvorrichtung gemaf1 der Erfindung, 

[0023] Fig_. 3 eine Ansicht der Saugvorrichtung von 
unten, 

[0024] Fig. 4 eine Ansicht entlang der Achse A-A 
von Fig. 3, 

[0025] fl.g,Ja eine Ansicht entlang der Achse 8-B 
von Fig. 3, 

[0026] Fig. 6 eine geringfi.igig perspektivische Sei­
tenansicht der Saugvorrichtung, 

[0027] fjg. 7 eine perspektivische Vorderansicht 
der Saugvorrichtung, ohne die Schutzhaube, 

[0028] Fig. 8 und ~ Seitenansichten der Saug­
vorrichtung mit eingezogener Burste bzw. ausgefah­
rener Burste. 

[0029] Der in flg,_1 dargestellte Staubsauger 1 ist 
von der Art eines Handstaubsaugers und weist somit 
ein durch einen Handgriff 4 nach oben verlangertes 
Gehause 2 auf. Das Gehause enthalt in an sich be­
kannter Weise einen Motor 6 und eine mit dem Motor 
in Stromungsverbindung stehende Abfalltrennvor­
richtung 10. Bei dem dargestellten Beispiel handelt 
es sich bei der Abfalltrennvorrichtung um einen 
Staubbeutel; im Rahmen der Erfindung kann jedoch 
auch eine mittels Tragheit oder Zyklonwirkung arbei­
tende Trennvorrichtung in Betracht gezogen werden. 
Die Trennvorrichtung ist in einem herausnehmbaren 
Behalter 12 aufgenommen, um die Reinigung oder 
den Austausch der Abfalltrennvorrichtung zu erleich­
tern. 

[0030] Der Motor kann Qber das Netz mit Strom ver­
sorgt sein oder vorzugsweise mit Hilfe von wiederauf­
ladbaren Batterien 8. Die Leistung des mil Batterien 
versehenen Staubsaugers in der dargestellten Form 
betragt 300 W. Die lnbetriebnahme des Staubsau­
gers ist durch einen Schaller 14 sichergestellt, der 
vorzugsweise in der Nahe des Handgriffs 4 liegt. 

[0031] Das Gehause 2 ist mittels eines Rohres 16, 
das mit der Abfalltrennvorrichtung in Stromungsver­
bindung steht, mit einer Saugvorrichtung 20 verbun­
den. Dieses Rohr ist Qber ein an der Saugvorrichtung 
gelenkig angebrachtes Knierohr 18 an der Saugvor­
richtung angeschlossen. 

[0032] Die Saugvorrichtung 20 ist bezi.iglich der 
Achse x-x' des Rohres 18 symmetrisch. Sie weist 
eine von einer Haube 24 abgedeckte Sohle 26 auf, 
die in Fig. 6 gut zu sehen ist und an der vier Rader 36 
angebracht sind, damit sich die Saugvorrichtung 
leichter fortbewegen !asst. Die Sohle weist eine Off­
nung auf, die der zu reinigenden Oberflache zuge­
wandt ist und den Saugkanal 28 bildet, der sich von 
einem Seitenrand der Saugvorrichtung zum anderen 
erstreckt, wobei er van zwei Wanden, einer Vorder­
wand 38 und einer Ri.ickwand 39, begrenzt ist, die die 
Rander des Kanals bilden. Ober eine Leitung 29, die 
in den Fig,~ und F_lg.z zu sehen ist und die uber 
eine Offnung 30 im wesentlichen in der Mitte des 
Saugkanals in diesen mundet, ist der Kanai str6-
mungsmaf1ig mit dem Knierohr 18 verbunden. 
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[0033) Die Saugvorrichtung weist ferner zwei Fa­
denreif?,streifen 32 auf, die beiderseits des Saugka­
nals angeordnet sind. Daruber hinaus ist eine Burste 
34, die sich im wesentlichen uber die Breite der 
Saugvorrichtung erstreckt, in der Nahe des vorderen 
Randes der Saugvorrichtung angeordnet. Mit einem 
Bedienungs-Fuf?,hebel 22, der auf Hohe der Haube 
der Saugvorrichtung liegt, kann die Burste mit Hilfe 
einer Betatigungsplatte 23, die auf die Burste 34 eine 
Hebelwirkung hat, in bezug auf die Sohle der Saug­
vorrichtung eingefahren bzw. abgesenkt werden. 

[0034) Die vorliegende Erfindung bezieht sich in 
erster Linie auf die Merkmale des Saugkanals 28 in 
Verbindung mit der geringen Leistung des Motors. 

[0035) Eines der Merkmale dieses Kanals ist die Zu­
nahme seines Querschnitts vom Seitenrand der 
Saugvorrichtung aus bis zu deren Mitte und zur Off­
nung 30. In den Fig_J_ und fig. 4 kann die Zunahme 
der Breite bzw. der Tiefe des Kanals auch nachvoll­
zogen werden. 

[0036) So liegt in Fig. 3 die mit 1 bezeichnete Breite 
des Saugkanals auf H6he der Seitenrander der 
Saugvorrichtung in der Gror..enordnung von 13 mm. 
In der Nahe der Offnung 30 liegt die mit L bezeichne­
te Breite desselben Kanals in der Grof?,enordnung 
van 22 mm. 

[0037) Zudem nimmt die Breite des Saugkanals 
durch die Kreisbogenform der Vorderwand 38 des 
Kanals stetig allmahlich zu, was insbesondere bes­
sere Luftstr6mungen im Kanai ermoglicht. 

[0038) Wie in Fi_g,_1 gut zu sehen ist, erhoht sich 
uberdies die Tiefe des Saugkanals ausgehend van 
einem der Seitenrander der Saugvorrichtung zur mit­
tigen Offnung 30 hin durch eine allmahliche Neigung 
der den Kanai in seiner Tiefe begrenzenden Wand 40 
immer mehr. Auf H6he der Rander liegt die Offnung 
somit in der Gror..enordnung von 2 mm, mit einem 
leichten Anstieg an den Randern von ungefahr 1 mm, 
wahrend in der Nahe der Offnung 30 die mit h be­
zeichnete Tiefe des Saugkanals 6 mm betragt. 

[0039] Mit dieser ,,dreidimensionalen" Erh6hung des 
Querschnitts !assen sich sehr gute Ergebnisse bei 
der Abfallsammlung erzielen, da dadurch die Luftge­
schwindigkeiten auf H6he der Rander der Saugvor­
richtung ganz allmahlich erh6ht werden k6nnen, was 
das Aufsammeln des Abfalls begunstigt. 

[0040) Auf?,erdem k6nnen die im Saugkanal auftre­
tenden Turbulenzen durch diese allmahliche Quer­
schnittserh6hung erheblich verringert werden. Zur 
Einschrankung der Luftverwirbelungen wurde uber­
dies die Verbindung zwischen dem Saugkanal und 
der Leitung 29 uber die Offnung 30 erarbeitet, im we­
sentlichen indem die Krummungsradien 43 der die 

Verbindung bildenden Wande erhoht wurden. 

[0041) Zusatzlich stehen die beiden Wande 38, 39 
geringfugig uber die Sohle hervor und sorgen damit 
var dem Saugen fur eine Abstreifwirkung auf dem Bo­
den. Aus der Fiq, 6 ist gut ersichtlich, dass die Wan­
de des Saugkanals hervorstehen. Bei dem vorge­
schlagenen Beispiel sind die Wande 38, 39 dennoch, 
wenn die Saugvorrichtung auf den Radern steht. 0,5 
bis 1 mm vom Boden entfernt; die Abstreifwirkung 
entsteht also nur auf Fuf?,b6den von der Art eines 
Teppichbodens, wo die Rader leicht in den Boden 
einsinken. 

[0042) Eine weitere Besonderheit der Saugvorrich­
tung in der vorgestellten Form betrifft die Abstreif­
burste 34, die in der Nahe des Vorderrandes der 
Saugvorrichtung angeordnet ist und Aussparungen 
aufweist, die erm6glichen, dass sich Abstreifbereiche 
44 mit Offnungen 40, 42 abwechseln. die Bereiche 
zum Ansaugen gr6berer Abfallteile darstellen, wobei 
die mittlere Offnung 42 gror?ier ist als die Offnungen 
40. Wenn die Burste ausgefahren ist, konnen, wenn 
die Saugvorrichtung uber den Boden fahrt, somit 
nicht nur der zu reinigende Boden und insbesondere 
die Fasern von Teppichboden beaufschlagt werden, 
sondern durch die Offnungen 40, 42 auch gr6bere 
Abfallteile eingesaugt werden, also solche, die die 
BOrste vor sich herschieben wurde, wenn die Offnun­
gen nicht vorhanden waren. 

[0043) DarOber hinaus wird, wie in den !19..J! und 
Fig. 9 gezeigt, wenn die Burste 34 mittels einer Dre­
hung des Bedienungs-Fuf?,hebels 22 ausgefahren 
wird, der vordere Teil der Saugvorrichtung angeho­
ben; die vorderen Rader 36 liegen nicht mehr auf 
dem Boden auf und die Saugvorrichtung steht dann 
hinten auf den Radern und vorne auf der Burste. 
Durch dieses Anheben der Saugvorrichtung wird jeg­
liches Verkeilen groberer Abfallteile vermieden (d.h. 
derjenigen, die durch die Offnungen 40, 42 in den 
Saugkanal eindringen), wobei es dadurch leichter 
wird, sie uber die verschiedenen Leitungen aus der 
Saugvorrichtung zu entnehmen. 

Schutzanspri.iche 

1. Staubsauger-Saugvorrichtung (20) van im we­
sentlichen rechteckiger Form, mit einer Sohle (26), 
die dazu vorgesehen ist, mittels Radern (36) oder Ku­
fen auf einer zu reinigenden Flache bewegt zu wer­
den. wobei die Sohle (26) von einer Haube (24) ab­
gedeckt ist und einen Saugkanal (28) aufweist, der zu 
der zu reinigenden Flache hin offen ist und sich Ober 
die Breite der Saugvorrichtung (20) erstreckt, wobei 
er die beiden Seitenrander der Saugvorrichtung mit­
einander verbindet, sowie mit einem Rohr (18) zur 
Verbindung mit dem Karper des Staubsaugers, das 
hinten an der Saugvorrichtung (20) angeordnet ist, 
wobei das Rohr Ober eine Leitung (29) etwa in der 
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Mitte des Saugkanals (28) mit diesem verbunden ist, 
dadurch gekennzeichnet, dass der Saugkanal (28) 
von einer Vorderwand (38) und einer Ruckwand (39) 
begrenzt ist und dass die Vorderwand (38) einen in 
Bezug auf die Mitte des Kanals (28) symmetrischen 
Kreisbogen bildet. 

2. Staubsauger-Saugvorrichtung (20) nach dem 
vorhergehenden Anspruch, dadurch gekennzeich­
net, dass die den Saugkanal (28) begrenzende Ruck­
wand (39) einen in Bezug auf die Vorderwand (38) 
symmetrischen Kreisbogen bildet. 

3. Staubsauger-Saugvorrichtung (20) nach ei­
nem der vorhergehenden Anspruche, dadurch ge­
kennzeichnet, dass der Krummungsradius, den die 
Saugkanalbegrenzungs-Vorderwand und/oder 
-Ruckwand aufweist, mehr als 500 mm und vorzugs­
weise weniger als 1000 mm betragt. 

4. Staubsauger-Saugvorrichtung (20) nach ei­
nem der vorhergehenden Anspruche, dadurch ge­
kennzeichnet, dass die Breite (1) des Saugkanals 
(28) auf Hohe der Seitenrander der Saugvorrichtung 
(20) weniger als 15 mm betragt und dass die Breite 
(L) des Saugkanals (28) in seiner Mitte van 20 bis 25 
mm betragt. 

5. Staubsauger-Saugvorrichtung (20) nach dem 
vorhergehenden Anspruch, dadurch gekennzeich­
net, dass die Vorderwand (38) und die Ruckwand 
(39), die den Saugkanal (28) begrenzen, in Bezug auf 
die Schie (26) hervorstehen. 

6. Staubsauger-Saugvorrichtung (20) nach ei­
nem der vorhergehenden Anspruche, dadurch ge­
kennzeichnet, dass der Saugkanal (28) eine von den 
Seitenrandern der Saugvorrichtung (20) zur Mitte hin 
zunehmende Tiefe (h) aufweist, wobei die Tiefe (h) 
auf Hohe der Rander weniger als 2 mm betragt und 
im Bereich der Mitte, vor der Verbindung mit der Lei­
tung (29), von 5 bis 8 mm betragt. 

7. Elektrisches Abfallauffanggerat (1) van der Art 
eines Handstaubsaugers, mit einem Gehause (2), in 
dem insbesondere ein Motor (6) und eine Abfalltrenn­
vorrichtung (10) aufgenommen sind, wobei das Gerat 
(1) einen Stiel, der in einem Handgriff (4) endet, so­
wie eine Ober ein Rohr (16) mit dem Gehause (2) des 
Gerats (1) verbundene Saugvorrichtung (20) hat, wo­
bei das Rohr (16) mit der Abfalltrennvorrichtung (10) 
in Stromungsverbindung steht, dadurch gekenn­
zeichnet, dass die Saugvorrichtung (20) gemar.. ei­
nem der Anspruche 1 bis 6 ausgebildet ist. 

8. Elektrisches Abfallauffanggerat (1) nach dem 
vorhergehenden Anspruch, dadurch gekennzeich­
net, dass die elektrische Leistung des Motors (6) we­
niger als 500 W betragt. 

9. Elektrisches Abfallauffanggerat (1) nach dem 
vorhergehenden Anspruch, dadurch gekennzeich­
net, dass der Motor (6) van Batterien (8) gespeist ist, 
die im Gehause (2) des Gerats untergebracht sind. 

Es folgen 5 Blatt Zeichnungen 
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Anhangende Zeichnungen 
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(57) A vacuum cleaner with an improved dust suction efficiency comprises an enclosure 1 containing a suction fan motor 5 
and having a suction port to which a suction head 3 is connected and an exhaust port 1 Oto which an auxiliary suction 
enhancer 11, 13 with ejection ports 12 to eject the air discharged from the exhaust port is connected. The suction head of 
the vacuum cleaner draws in the dust swept by the air from the ejection ports to a place where the suction can be 
accomplished with greater ease. 
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l 

VACUUM CLEANER 

This invention relates to vacuum cleaners. 

Conventional vacuum cleaners comprise an enclosure 

containing a suction fan motor, a suction head connected 

to the suction port in the enclosure through a connecting 

5 hose or pipe, and a dust bag to collect the dust sucked 

through the suction head. 

Depending as they do on suction alone, conventional 

cleaners have not been as efficient as is desired in the 

removal of dust from the deeper parts of carpets, tatami 

10 (straw-mat floor coverings used in Japanese houses) or 

other surfaces; or of collecting heavier dusts e.g. sand 

or other similar substances. Of course, such a 

deficiency in operation has been particularly pronounced 

with smaller, less powerful hand-pushed vacuum cleaners 

15 such as are commonly used in domestic circumstances. 

The suction and hence cleaning efficiency of vacuum 

cleaners can be increased by use of more powerful fan 

motors, but only at the expense of increased machine 

size, noise and cost. 

20 The object of this invention is to provide a vacuum 

cleaner that can more effectively remove dust from the 

deeper parts of carpets, tatami or like surfaces, as 

well as heavier dust containing sand or other similar 

substances. 

25 In order to achieve the above object, a vacuum cleaner 

according to this invention, which essentially comprises 

an enclosure containing a suction fan motor, having a 

suction port to which a suction head is connected, a dust 

bag to collect the dust sucked in through the suction 
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head, and an exhaust port to discharge the air separated 

from the collected dust, has, in addition, an auxiliary 

suction enhancer to enhance the collection of dust by the 

cleaner and comprising air ejection means connected to 

5 receive air discharged from said exhaust port and adapted 

to blow said air onto a surface being vacuumed so that 

dust is swept to a place where collection by the suction 

head can be accomplished with greater ease. 

With this vacuum cleaner, the suction head draws in the 

10 dust that has been blown up by the exhaust air ejected 

from the air ejection means of the auxiliary suction 

enhancer. By thus making use of the exhaust air leaving 

the cleaner, even the dust in deeper parts of carpets, 

tatami or like surfaces and heavier dusts containing e.g. 

15 sand or other similar substances can be sucked in with 

greater certainty without having to increase the suction 

power of the fan motor. 

In one preferred embodiment of this invention, the air 

ejection means of the auxiliary suction enhancer comprise 

20 one or more air ejection ports which open into the 

suction head so that the suction port in the suction head 

directly draws in the dust blown up by the air from the 

ejection port. 

The ejection port(s) thus opening into the suction head 

25 may be provided either in a central region of the suction 

port, or so as to surround the suction port. 

If desired, a fixed dust-raking brush may be provided on 

the suction head. A fixed brush surrounding the air 

ejection ports is particularly effective. 

30 In a particular embodiment of the invention a mobile 

auxiliary suction enhancer that can move independently of 
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the suction head may be connected to the exhaust port in 

the enclosure through a flexible hose. In this case it 

is advantageous to provide also a dust receiving member 

in the suction head, to collect the dust blown by the air 

5 from the ejection ports. 

In an alternative form of the invention, the auxiliary 

suction enhancer may consist of a mobile brush provided 

on the suction head and arranged to be rotated or 

vibrated by air from the exhaust port. 

10 Embodiments of the present invention will now be 

described in more detail with reference to the 

accompanying drawings, in which: 

Fig. l is a somewhat schematic side elevational view of 

one preferred embodiment of a vacuum cleaner embodying 

15 this invention; 

Fig. 2 is an enlarged cross-sectional view of a suction 

head which incorporates an auxiliary suction enhancer of 

this invention; 

Fig. 3 is a bottom view of the suction head shown in 

20 Fig. 2; 

Fig. 4 is a cross-sectional view of another suction head 

in accordance with this invention; 

Fig. 5 is a bottom view of the suction head shown in 

Fig. 4; 

25 Fig. 6 is a side elevation of another preferred 

embodiment of this invention; 

Fig. 7 is a cross-sectional view of a suction head in 

yet another embodiment of this invention; and 
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Fig. 8 is a bottom view of the suction head shown in 

Fig. 7. 

Fig. 1 shows a domestic vacuum cleaner according to this 

invention which comprises an enclosure 1 with a 

5 detachable front case la, a detachable pipe 2 connected 

to a suction port 4 of the front case la, and a suction 

head 3 attached to the forward end of the pipe 2. The 

enclosure 1 contains a fan motor 5 having a suction fan 

and a dust bag 6 made of a filtering material. When the 

10 suction fan motor 5 is operated, the suction head 3 draws 

in dust, which is then filtered and collected by the dust 

bag 6. Reference numeral 7 designates a handle, 8 an 

operation switch, and 10 an exhaust port. 

To the exhaust port 10 of the enclosure 1 is connected an 

15 auxiliary suction enhancer 11 that helps the suction of 

dust by the suction head 3 by making use of the air 

discharged from the exhaust port 10. The auxiliary 

suction enhancer 11 has air ejection means in the form of 

ports 12 opening into the central region of the suction 

20 port 9 of the suction head 3 as shown in Figs. 2 and 3. 

The ejection ports 12 are connected to the exhaust port 

10 by means of an air duct 13. The air blown from the 

ejection ports 12 helps to dislodge dust present in the 

deeper parts of carpets, tatami or the like, and thereby 

25 facilitate its removal by the suction head 3. 

The size, number and position of the ejection ports 12 

opening into the suction head 3 are not especially 

critical, and the optimum size, number and position of 

these ports can be selected according to the shape and 

30 size of the suction head 3. In an alternative 

arrangement, illustrated in Figs. 4 and 5, the ejection 

ports 12 may be provided outside the suction port 9 in 

such a manner as to surround it; in the illustrated 
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arrangement there is a single, annular ejection port 12. 

It is also within the scope of the invention to provide 

several different replaceable suction heads 3 having 

ejection ports 12 of different numbers and/or arrangement 

5 selected for different uses of the vacuum cleaner. 

The air duct 13 which leads the exhaust air to the 

ejection port(s) 12 may be either extended outside the 

enclosure to the suction head 3 or contained in the 

enclosure 1 and pipe 2. In the latter case, it is 

10 preferable to divide the air duct 13 into two parts that 

are separately contained in the enclosure 1 and pipe 2, 

respectively, with provision made so that the bisected 

parts of the air duct 13 are automatically connected when 

the enclosure 1 and pipe 2 are connected together. 

15 Also, either all or part of the exhaust air from the 

exhaust port 10 may be led to the ejection port(s) 12 at 

a fixed rate, or some means may be incorporated to 

control the amount of the air ejected from the ejection 

port(s) 12, e.g. by adjusting the opening of the ejection 

20 port(s) 12 and/or the cross-sectional area of the air 

duct 13. Provision may also be made to adjust the 

direction of the ejection ports 12. 

A fixed dust-raking brush 15 may be attached to the 

suction head 3 as shown by a dot-dash line in Figs. 2 and 

25 3. The raking action of the fixed brush 15 and the air 

from the ejection ports 12 synergistically enhances the 

suction of dust through the suction port 9. In the 

illustrated embodiment the fixed brush 15 is attached to 

a base 14 in such a manner as to surround all air 

30 ejection ports 12 provided thereon, but the fixed brush 

15 may be attached in many other ways, such as on either 

side of the row of the ejection ports 12, or between the 

individual ejection ports 12, or around the suction port 

9. 
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If a fixed brush is attached to the suction head 3 shown 

in Figs. 4 and 5 it should preferably be provided in such 

a manner as to surround either a part or the whole of the 

ejection port 12. The fixed brush may also be attached 

5 to the middle of the suction port 9, or alternatively a 

rotatable brush of the type that rotates with the 

rotation of the wheels of the vacuum cleaner when the 

suction head 3 is moved back and forth, may be provided 

in the middle of the suction port 9. 

10 When the fan motor 5 operates, the suction head 3 draws 

in dust through the suction port 9. The dust is then 

filtered and collected by the dust bag 6. The air 

discharged from the exhaust port 10 flows out through the 

ejection port(s) 12 opening into the suction head 3 to 

15 force dust out of the deeper parts of carpets, tatami or 

like materials to the surface of the carpet or the like 

where it can then be collected by the suction head 3. 

The illustrated embodiments of the invention are 

domestic, hand-pushed vacuum cleaners, but of course this 

20 invention is applicable to other types of vacuum cleaners 

as well. 

25 

30 

Fig. 6 shows another preferred embodiment of this 

invention, in which the auxiliary suction enhancer 31 is 

separated from the suction head 23. In this case the 

auxiliary,suction enhancer 31 is made up of an inflexible 

pipe 37 connected to the exhaust port 30 of an enclosure 

21 through a flexible hose 36 and a member 32a having one 

or more ejection ports 32 and attached to the forward end 

of the pipe 37. To the suction port 24 of the enclosure 

21 of the vacuum cleaner is connected an inflexible pipe 

39 through a flexible hose 38, with a suction head 23 

with a suction port 23a being attached to the forward end 

of the inflexible pipe 39. To the suction head 23 in 
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turn is attached a fan-shaped dustpan 40 that receives 

the dust blown by the air from the ejection ports 32 of 

the auxiliary suction enhancer 31. The dustpan 40 may 

be detachable. 

5 When using the vacuum cleaner just described, the user 

holds the pipe 39 connected to the suction head 23 in one 

hand and the pipe 37 connected to the ejection ports 32 

in the other hand, sweeping dust with the air from the 

ejection ports 32 and collecting the dust with the 

10 dustpan 40 connected to the suction head 23 for suction 

through the suction port 23a therein. This vacuum 

cleaner is particularly suited for the removal of heavier 

dusts containing sand or other similar substances from, 

for example, the inside of automobiles. 

15 Various types of dust-raking brushes can, if desired, be 

attached to the air-ejecting member 32a of this 

embodiment of vacuum cleaner. Also, the shape of the 

suction head 23 is not limited to that illustrated, but 

may be varied as desired. 

20 Figs. 7 and 8 show the construction of suction head 53 in 

yet another preferred embodiment of this invention. 

Inside the suction port 54 thereof, as an auxiliary 

suction enhancer 61, is provided a rotating brush 62 that 

sweeps dust when rotated by the force of the exhaust air. 

25 More specifically, the rotating brush 62 is rotated by an 

impeller or other similar drive unit 55 that converts 

the energy of the air from the exhaust port into a 

rotational motion. 

A movable brush that vibrates up and down or back and 

30 forth when powered by the exhaust air may be used in 

place of the rotating brush 62. 
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Although Figs. 7 and 8 show only the suction head of the 

vacuUill cleaner according to this form of the invention it 

will be appreciated that the construction of the vacuum 
cleaner as a whole can, for instance, be similar to that 

5 of Fig. 1. 
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CLAIMS: 

1. In a vacuum cleaner having an enclosure 

containing a suction fan motor, having a suction port to 

which a suction head is connected, a dust bag to collect 

the dust sucked in through the suction head, and an 

exhaust port to discharge the air separated from the 

collected dust, the improvement which comprises: 

an auxiliary suction enhancer to enhance the 

collection of dust by the cleaner and comprising air 

ejection means connected to receive air discharged from 

said exhaust port and adapted to blow said air onto a 

surface being vacuumed so that dust is swept to a place 

where collection by the suction head can be accomplished 

with greater ease. 

2. A vacuum cleaner according to Claim l, in which 

said air ejection ports means comprises one or more air 

ejection ports which open into the suction head. 

3. A vacuum cleaner according to Claim 2, in which 

the air ejection port or ports in the auxiliary suction 

enhancer open into a control region of the suction port 

in the suction head. 

4. A vacuum cleaner according to Claim 2, in which 

the air ejection port or ports in the auxiliary suction 

enhancer surround the suction port in the suction head. 

5. A vacuum cleaner according to any preceding 

claim, in which a fixed dust-raking brush is attached to 

the suction head. 

6. A vacuum cleaner according to Claim 5 when 

appendant to Claim 3, in which the fixed dust-raking 

brush is provided in such a manner as to surround the 

ejection ports. 
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7. A vacuum cleaner according to Claim 1, in ·which 

the auxiliary suction enhancer is connected to said 

exhaust ports through a flexible hose so as to be movable 

independently of the suction head. 

8. A vacuum cleaner according to Claim 7, wherein 

a dust receiving member to collect the dust blown by the 

air from the air ejection means of said auxiliary suction 

enhancer is provided adjacent the suction port in the 

suction head. 

9. In a vacuum cleaner having an enclosure 

containing a suction fan motor, having a suction port to 

which a suction head is connected, a dust bag to collect 

the dust sucked in through the suction head, and an 

exhaust port to discharge the air separated from the 

collected dust, the improvement ·which comprises: 

an auxiliary suction enhancer attached to the 

suction head, the auxiliary suction enhancer comprising a 

movable dust-raking brush that is either rotated or 

vibrated by exhaust air from the exhaust port. 

10. A vacuum cleaner substantially as hereinbefore 

described with reference to Figs. 1-3, Figs. 1, 4 and 5, 

Fig. 6 or Figs. 1, 6 and 7 of the accompanying drawings. 
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PATENT SPECIFICATION 

1. Title of the Invention: Electric Vacuum Cleaner 

2. Claims 
( 1) An electric vacuum cleaner having on one side of an extension pipe a locking mechanism that 
holds a crevice suction device. 

(2) An electric vacuum cleaner according to Claim 1, wherein the locking mechanism has a 
locking member that is formed in an extension pipe and a locking device that is attachable to said 
locking member through a resilient member, the locking device being attached to the locking 
member with possibility of movement relative to the locking member. 

3. Detailed Description of the Invention 

Field of the Invention 
The present invention relates to an electric vacuum cleaner that is provided with an extension 
pipe and a crevice suction device. 
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Construction of a Prior-Art Device and Associated Problems 
Conventionally, a crevice suction device of an electric vacuum cleaner is stored separately or in a 
holding case and is attached only when it is necessary to use the vacuum cleaner, which is 
inconvenient. When the crevice suction device is stored separately, it can easily be lost, and 
when it is of a holdable storage type, it requires the use of a storage case which is expensive. 

Object of the Invention 
In order to solve the problems of the prior art, it is an object of the present invention to provide 
an electric vacuum cleaner that allows the holding of the suction crevice device in a simple 
manner and without undue costs. 

Structure 
The above object is achieved by providing an electric vacuum cleaner having a locking device 
for holding the crevice suction on one side of the extension pipe. 

Detailed Description of the Invention 
The invention will now be explained by way of a practical example with reference to the 
accompanying drawings. 

In Fig. 1, reference numeral 1 designates the body of the vacuum cleaner, and 2 designates the 
extension pipe attachable to the front end of the vacuum cleaner body. Reference numeral 3 
designates the suction tool with a wide opening that is attached to the front end of the extension 
pipe 2, reference numeral 4 designates the locking mechanism which is formed on a part of the 
suction extension pipe, and 5 is the crevice suction device which can be secured by means of the 
locking mechanism 4. 

Below, the construction of the locking mechanism 4 is described with reference to Fig. 2 and 
other drawings. In Figs. 5 to 9, reference numeral 4a shows a boss vertically arranged on one 
side of the extension pipe 2, and reference numeral 4b shows a ring-shaped rib that surrounds the 
boss 4a. The boss 4a and the ring-shaped rib 4b are interconnected by ribs 4c. Altogether, the 
boss 4a and the ribs 4b and 4c form a locking member, and 4d shows the locking device. The 
locking device 4d has a groove member 4e that engages the ribs 4b and 4c of the locking 
member, and also has an engagement member 4fwith a dimension slightly smaller than the 
opening atthe end of the crevice suction device[This sentence is incomplete in the Japanese 
original. and the term if-r~ makes no sense -- translator's note].The locking device 
4d provides fixation when a grooved member 4e engages the ribs 4b, 4c of the locking member 
and when the grooved member 4e is urged by a screw 7 under the effect of a coil spring 6 to the 
side of the suction extension pipe. Thus, the locking member consisting of the boss4a and ribs 4b 
and 4c, the locking device consisting of the grooved member 4e and the engaging piece 4f, and 
the coil spring 6 with the screw 7 form the locking mechanism. 

The open end Sa at the front edge of the suction crevice device 5 shown in Fig. 4 is inserted into 
the engaging piece 4f of the aforementioned locking mechanism and thus is fixed for storage. At 
this stage, fixation of the suction crevice device 5 in a storage position is completed. However, a 
significant force should be applied to the engaging piece in order to disengage the suction 
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crevice device 5 from this position. In that case, the rib 4c is pressed against the grooved member 
4e of the locking device 4d, whereby the locking device moves by overcoming the force of the 
coil spring 6 and is protected from damage by turning and swinging around the boss 4a. 

In the example described above, the locking engagement was carried out by providing the 
projecting ribs 4b and 4c in the locking member and the grooved member 4e in the locking 
device. However, the same results may be obtained by forming a groove in the locking member 
and the projecting ribs in the locking device. 

Effects of the Invention 
Because the electric vacuum cleaner of the invention has on one side of the extension pipe a 
locking mechanism that holds the crevice suction device, this device cannot be lost, replacement 
is very convenient, and therefore the invention is of great practical value. 

4. Brief Description of the Drawings 

Fig. 1 is a general perspective view of an electric vacuum cleaner according to one embodiment 
of the invention. Fig. 2 is side view of the mechanism for locking the crevice suction device. Fig. 
3 is a view of the lower side of the same mechanism. Fig. 4 is a perspective view of the crevice 
suction device, and Fig. 5 is a cross-sectional view. Fig. 6 is a plan view of the locking member 
in the suction extension pipe. Fig. 7 is a plan view of the locking device. Fig. 8 is a perspective 
view of the locking member. Fig. 9 is a perspective view of the locking device. 

1 - vacuum cleaner body; 2 - suction extension pipe; 3 - suction device with open end; 4 -
locking mechanism; 4a - boss; 4b, 4c - ribs; 4d - locking device; 4e - grooved member; 4f -
engaging piece; 5 - suction crevice device; Sa - open end at front edge of suction crevice device; 
6 - coil spring (resilient member); 7 - piece 

Agent: Toshia NAKAO, Patent Attorney, and one more 
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Fig. 1 

Fig. 2 

2 

Fig. 3 

Fig. 4 
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Fig. 5 

Fig. 6 

Fig. 8 

Fig. 8 

Fig. 9 
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PATENT SPECIFICATION 

1. Title of the Invention: Vertical-Type Electric Vacuum Cleaner 

2. Claims 

A vertical-type electric vacuum cleaner comprising a housing that contains an electric blower; an 

extension pipe connected to the front end of the housing; a floor suction device that has a 

rotational brush and an electric motor for driving the brush, wherein a cord for supplying electric 

power to the electric motor is connected to a receptacle which is located on the extension pipe at 

the front end of the housing or on the lower side of the connection member for the suction device. 
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3. Detailed Description of the Invention 

Field of the Invention 

The present invention relates to a vertical-type electric vacuum cleaner that is provided with a 

rotational brush inside a floor suction device. 

Description of the Prior Art 

As shown in the drawings of Unexamined Utility Model Application Publication (Kokai) S57-

20958, construction of a conventional, vertical electric vacuum cleaner of the aforementioned 

type comprises a housing for collection of dust and contains a rotational brush and a floor suction 

device located nearby and also an electric motor for driving the brush. Electric wiring for 

supplying power to the electric motor consists of a plug provided on the front end of the cord, 

which is extendable from the interior of the floor suction device, and a receptacle for the plug, 

which is located on the lower surface of the housing. 

Furthermore, a handle for operating the vertical electric vacuum cleaner of the aforementioned 

type is formed at the end of a pipe that is inserted into the rear surface of the housing and extends 

upward. 

Problems to be Solved by the Present Invention 

It can be assumed that during use of the vacuum cleaner having the aforementioned construction 

it would be impossible to perform cleaning operations by moving the housing in such narrow 

spaces as areas under a table. 

Also, since connection of the plug to the receptacle is located on the lower surface of the housing, 

and since during operation the housing is located in the vicinity of the working area, when 

vacuum cleaning is performed under a bed, the height of the handle above the floor is short, and 

the plug comes into contact with the floor, whereby multiple repetition of such an operation may 

cause damage. 
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It is an object of the present invention to solve the problems of the prior art and to provide a 

vertical-type electric vacuum cleaner, which is highly convenient to use. 

Means for the Solution of the Problems 

Technical means for solution of the problems comprise a housing that has a front part and 

contains an electric blower; an extension pipe connected to the front end of the housing; 

a floor suction device that has a rotational brush and an electric motor for driving the brush; and 

a cord which is extendable from the floor suction device and supplies electric power to the 

electric motor, the cord having a plug at its end which is connected to a receptacle located on the 

extension pipe at the front end of the housing or on the lower side of the connection member for 

the suction device. 

Action 

Since the floor suction device can be used in a floor area at a distance from the housing, the 

housing cannot come into contact with the work area. Furthermore, by arranging the cord 

connection part below the extension pipe, during use this part is protected from damage by 

contact with the floor surface, domestic appliances, or the like. 

Description of Practical Embodiment 

The invention will be further described by way of its practical embodiment with reference to the 

accompanying drawings. In Figs. 1 and 2, reference numeral 1 designates a housing that contains 

an electric blower 2 and a cord-winding device 3. A dust-collecting chamber is formed on the 

suction side of the electric blower 2, and a cover 4 of this chamber can be opened and closed 

with the use of a latch 5. Reference numeral 6 designates an extension pipe which is slidingly 

held within a connection pipe located in the upper part of the housing case 1 and which can be 

fixed in any extended position relative to the housing case 1 by means of a locking device 8. 

Reference numeral 9 designates a handle grip which projects from the housing 1 and is formed 

on the side of the housing 1 opposite to the locking device 8. Reference numeral 10 designates a 

floor suction device connected to the extension pipe 6. The floor suction device 10 contains an 

electric motor 11 and a rotational brush 12 driven into rotation by the electrical motor 11. 

Reference numeral 13 designates a receptacle that is electrically connected to a cord 14 wound 
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onto the cord winding device 3 and which is located on the front surface of the housing 1, i.e., on 

the floor suction device side and under the locking device 8. Reference numeral 16 designates a 

part of the cord extended from the floor suction device. The cord is self-wound on the winding 

device due to its contraction when released. When a plug 17 on the end of the cord is inserted 

into the receptacle 13, an electric circuit is formed through which the electric power can be 

supplied to the electric motor 11 of the floor suction device 10. 

Operation of the above-described construction will now be explained. As shown in Fig. 2, for 

normal operation, an extension pipe 6 is pulled from the housing 1 to the maximum length, then 

locked in this position by the locking device 8, and the vacuum cleaning operation is carried out 

by moving the vacuum cleaner back and forth. Since in this case the cord 16 is wound into a coil 

and can be extended along the extension pipe 6 at a winding pitch, the cord does not interfere 

with the operation. Also, because in this state the housing 1 is approximately 50 cm from the 

treated surface, the floor suction device 10 can be easily used under tables or in other narrow 

spaces, and the housing does not come into contact with the surrounding area. 

When the device is used in a car or in a similar narrow space, the extension pipe 6 may be kept 

inside the housing 1, as shown in Fig. 1. In this case, the connection between the plug 17 and the 

receptacle 13 is located above the line ,{ that connects the bottom surface of the housing 1 with 

the floor suction device 10. Therefore, the receptacle and plug cannot come into contact with a 

dusty surface or with a hard object, and this protects the receptacle and plug from damage. The 

plug and socket are protected from damage in an extended position of the extension pipe 6 as 

well. 

The above explanation relates to the extension pipe 6 installed in a freely slidable position. 

However, as shown in Fig. 3, the principle of the invention relates also to vacuum cleaners using 

attachable extension pipes. There are no special restrictions with regard to the shape of the 

housing or methods for attaching the extension pipes. What is essential is that the cord that 

supplies energy to the electric motor is connected to the receptacle that is located either on the 

extension pipe near the front surface of the housing case or on the lower side of the floor-suction 

device connection part. 
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Effects of the Invention 

As seen from the above, the invention provides a vertical-type electric vacuum that comprises a 

housing that contains an electric blower and an extension pipe connected to the front end of the 

housing and a floor suction device that has a rotational brush and an electric motor for driving 

the brush, wherein a cord for supplying electric power to the electric motor is connected to a 

receptacle which is formed on the extension pipe at the front end of the housing or on the lower 

side of the connection member for the suction device. Such a vacuum cleaner produces the 

following effects: 

I. When the device is used in a normal state, the housing does not create obstacles for operation 

movements of the floor suction device and makes it possible to collect dust in narrow spaces, 

which improves workability. 

II. When the device is used in a normal state or in a state with the floor suction device not only 

near the housing, the plug of the cord that supplies power to the electric motor and the receptacle 

located on the housing are protected from damage, whereby it possible to improve endurance and 

safety of the device. 

4. Brief Description of the Drawings 

Fig. 1 is a side view of an electric vacuum cleaner according to an embodiment of the invention. 

Fig. 2 is a view illustrating the vacuum cleaner during operation. Fig. 3 is a perspective view of 

an electric vacuum cleaner of the second embodiment in a disassembled state. 

1 - housing; 2 - electric blower; 6 - extension pipe; 10 - floor suction device; 11 - electric motor; 

12 - rotational brush; 13 - receptacle; 16 - cord 

Agent: Toshio NAKAO, Patent Attorney, and one more 
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1 - housing 
2 - electric blower 
6 - extension pipe 
10 - floor suction device 
11 - electric motor 
12 - rotational brush 
13 - receptacle 
16 - cord 
17 - plug 

Fig. 1 

Fig. 2 

Fig. 3 
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Approved for use through 11/30/2014. 0MB 0651-0051 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TRANS MITT AL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the 
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 
directed, the Power of Attorney will not be recognized in the application. 

Application Number 14/489,646 
Filing Date 2014-09-18 

Wayne Ernest CONRAD 
First Named Inventor 

Title SURFACE CLEANING APPARATUS 

Art Unit 3723 
Examiner Name Shantese McDonald 
Attorney Docket Number P46540 

SIGNATURE oJ Applicant or Patent Practitioner 

Signature K~Q+;d~ Date (Optional) t; I '-f I 2)) Is 
V 

Name Linda J. Hodge Registration 47,348 
Number 

Title (if Applicant is a 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) 

I 
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If 
more than one aoolicant, use multiple forms. 

D *Totalof forms are submitted. 

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by 
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed 
application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you require 
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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Doc Code: PA .. 
, PTO/AIA/828 (07-13) 

Document Description: Power of Attorney Approvea 10, use tr.rough 11130,2014. 0MB oss1-0os1 
U.S. Patent and Trademark Office, U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collect,on of information unless II displays a valid 0MB control number 

POWER OF ATTORNEY BY APPLICANT 

I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or 
the boxes below. 

[Z] 

□ 

I Applloatlon Num""r 1 •mng D,to 

(Note The boxes above may be left blank if information is provided on form PTO/AIA/82A.) 

I hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s). and 
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in 
~: attached transmittal letter (form PTO/AIA/82A) or identified above; (?7'05S. ·--,.··-· ····-- ·-·1 

I hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact 
all business in the United States Patent and Trademark Office connected therewith for the patent application .referenced in the 
attached transmittal letter (form PTOIAIA/82A) or identified above. (Note: Complete form PTO/AIA182C.) 

Please recognize or change the correspondence address for the application identified In the attached transmittal 
letter or the boxes above to: 

[{] 

□ 

Address 

City 

Country 

The address associated with the above-mentioned Customer Number 

OR 
The address associated with Customer Number: 1-· · 
OR ~--------
Firm or 
Individual Name 

State 

Telephone Email 

I am the Applicant (if the Applicant Is a juristic entity. list the Applicant name in the box) 

!G.B.D. Corp. 
0 Inventor or Joint Inventor (title not required below) 

_j 

D Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below) 

Zip 

[Z] Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity) 

D Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the 
a lication or is concurrent! bein filed with this document rovide si ner's title if a licant is a ·uristic entit 

SIGNATURE of Applicant for Patent 

The undersigned (whose authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity). 

Signature Date (Optional) April 11. 201s 

Name 

Title Director, G.8.D. Corp. 

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1 33. See 37 CFR 1.4 for signature requirements 
and certifications. If more than one applicant. use multiple forms. 

0rotal of forms are submitted. 
This collection of information is required by 37 CFR 1.131, 1.32. an:1 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by tile 
USPTO to process) an applicetion. Confidentiality Is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1. 14. This collection is eslimated to take 3 minutes to complete. 
including gathering. preparing. end submitting the completed application form to the USPTO. Time will vary depending upon tile individuai case. Any comments on lhe amount 
of time you require to complete this form and/or suggestions for reducing 1his burden, should be sen1 to the Chief Information Officer. U.S. Patent and Trademark Office. U.S. 
Department of Commerce. P.O. 80"- 1450, Ale .. andria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADORES$. SEND TO: Commissioner 
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance In completing the form. call 1-800-PTO-9199 and select option 2. 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
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P46540 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventor(s) : Wayne Ernest CONRAD 

Appl. No. 

Filed 

14/489,646 

September 18, 2014 

Group Art Unit 

Examiner 

Not yet assigned 

Not yet assigned 

Confirmation. No.: 6255 

For SURFACE CLEANING APPARATUS 

COVER LETTER 

Commissioner for Patents 
U.S. Patent and Trademark Office 
Customer Service Window, Mail Stop __ _ 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 

Sir: 

Enclosed is an executed Power of Attorney by the Applicant G.B.D. CORP. If there 

should be any questions, the Examiner is invited to contact the undersigned at the telephone 

number listed below. 

May 4, 2015 
GREENBLUM & BERNSTEIN, P.L.C. 
1950 Roland Clarke Place 
Reston, VA 20191 
(703) 716-1191 

{P46540 02391666.DOC} 1 

Respectfully submitted, 
Wayne Ernest CONRAD 

/Linda J. Hodge/ 
Reg. No. 47,348 
Linda J. Hodge 

Branko Pejic 
Reg. No. 60255 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

lnventor(s): Wayne Ernest CONRAD 

Appl. No. 

Filed 

14/489,646 

September 18, 2014 

For SURFACE CLEANING APPARATUS 

Art Unit : 3727 

Examiner 

Conf. No. 

B. Muller 

6255 

PRELIMINARY AMENDMENT 

Commissioner for Patents 
U.S. Patent and Trademark Office 
Customer Service Window, Mail Stop 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 

Sir: 

Prior to the examination of the above-identified patent application on the merits, 

the Examiner is respectfully requested to amend the claims as follows: 

Amendments to the Claims are reflected in the listing of claims which begins 

on page 2 of this paper. 

Remarks begin on page 6 of this paper. 

{P46540 02397112.DOC} 
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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 

application: 

Listing of Claims: 

1 - 27. (Cancelled) 

28. (New) A hand vacuum cleaner comprising: 

a) a fluid flow path extending from a dirty air inlet to a clean air outlet; 

b) a first cyclonic cleaning stage in the fluid flow path and comprising a first 

cyclone and a dirt collection region that has an openable bottom; 

c) a second cyclonic cleaning stage in the fluid flow path downstream from 

the first cyclonic cleaning stage and comprising an air outlet; 

d) a pre-motor filter in the fluid flow path downstream from the second 

cyclonic cleaning stage and comprising an upstream side and a downstream side 

wherein the upstream side faces the second cyclonic cleaning stage air outlet; and, 

e) a main body comprising a fluid flow motor disposed in the fluid flow path 

downstream from the pre-motor filter. 

29. (New) The hand vacuum cleaner of claim 28, wherein the second cyclonic cleaning 

stage and the pre-motor filter have a comparable cross sectional area in a direction 

transverse to the air flow therethrough. 

30. (New) The hand vacuum cleaner of claim 28, wherein the first and second cyclonic 

cleaning stages each have a longitudinal axis and the axes are parallel. 

31. (New) The hand vacuum cleaner of claim 28, wherein the second cyclonic cleaning 

stage comprises a plurality of second cyclones in parallel. 

{P46540 02397112.DOC} 
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32. (New) The hand vacuum cleaner of claim 31, wherein each of the second cyclones 

are smaller than the first cyclone. 

33. (New) The hand vacuum cleaner of claim 28, wherein the hand vacuum cleaner has 

a front end and a rear end and the second cyclonic cleaning stage is rearward of the 

first cyclonic cleaning stage. 

34. (New) The hand vacuum cleaner of claim 33, wherein the fluid flow motor is 

rearward of the second cyclonic cleaning stage. 

35. (New) A hand vacuum cleaner comprising: 

a) a fluid flow path extending from a dirty air inlet to a clean air outlet; 

b) a first cyclonic cleaning stage in the fluid flow path and comprising a first 

cyclone and a dirt collection region; 

c) a second cyclonic cleaning stage in the fluid flow path downstream from 

the first cyclonic cleaning stage and comprising an air outlet; 

d) a pre-motor filter in the fluid flow path downstream from the second 

cyclonic cleaning stage and comprising an upstream side and a downstream side 

wherein the upstream side faces the second cyclonic cleaning stage air outlet; and, 

e) a main body comprising a fluid flow motor disposed in the fluid flow path 

downstream from the pre-motor filter 

wherein the second cyclonic cleaning stage and the pre-motor filter have a 

comparable cross sectional area in a direction transverse to the air flow 

therethrough. 

36. (New) The hand vacuum cleaner of claim 35, wherein the first and second cyclonic 

cleaning stages each have a longitudinal axis and the axes are parallel. 

37. (New) The hand vacuum cleaner of claim 35, wherein the second cyclonic cleaning 

stage comprises a plurality of second cyclones in parallel. 

38. (New) The hand vacuum cleaner of claim 37, wherein each of the second cyclones 

are smaller than the first cyclone. 

{P46540 02397112.DOC} 
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39. (New) The hand vacuum cleaner of claim 35, wherein the hand vacuum cleaner has 

a front end and a rear end and the second cyclonic cleaning stage is rearward of the 

first cyclonic cleaning stage. 

40. (New) The hand vacuum cleaner of claim 39, wherein the fluid flow motor is 

rearward of the second cyclonic cleaning stage. 

41.A hand vacuum cleaner comprising: 

a) a fluid flow path extending from a dirty air inlet to a clean air outlet; 

b) a first cyclonic cleaning stage in the fluid flow path and comprising a first 

cyclone and a dirt collection region that has an openable bottom; 

c) a second cyclonic cleaning stage in the fluid flow path downstream from 

the first cyclonic cleaning stage and comprising an openable top; and 

d) a main body comprising a handle and a fluid flow motor disposed in the 

fluid flow path downstream from the second cyclonic cleaning stage. 

42. (New) The hand vacuum cleaner of claim 41, wherein the second cyclonic cleaning 

stage comprises a plurality of second cyclones in parallel. 

43. (New) The hand vacuum cleaner of claim 42, wherein each of the second cyclones 

are smaller than the first cyclone. 

44. (New) The hand vacuum cleaner of claim 41, wherein the dirt collection region is 

external the first cyclone. 

45. (New) The hand vacuum cleaner of claim 44, wherein the first cyclone comprises an 

air inlet, an air outlet and a dirt outlet and the air inlet and the air outlet are at an upper 

end of the first cyclone and the dirt outlet is at lower end of the first cyclone. 

46. (New) The hand vacuum cleaner of claim 41, wherein when the hand vacuum is 

positioned on a horizontal surface the dirt collection region extends beneath the second 

cyclonic cleaning stage. 

{P46540 02397112.DOC} 
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47. (New) The hand vacuum cleaner of claim 41, wherein when the hand vacuum is 

positioned on a horizontal surface the openable bottom extends beneath the second 

cyclonic cleaning stage. 

48. (New) The hand vacuum cleaner of claim 45, wherein the hand vacuum cleaner has 

a front end and a rear end and the second cyclonic cleaning stage is rearward of the 

first cyclonic cleaning stage. 

49. (New) The hand vacuum cleaner of claim 48, wherein the fluid flow motor is 

rearward of the second cyclonic cleaning stage. 

50. (New) The hand vacuum cleaner of claim 41, further comprising a pre-motor filter 

chamber that is disposed in the fluid flow path rearward of the second cyclonic cleaning 

stage. 

51. (New) The hand vacuum cleaner of claim 50, wherein the second cyclonic cleaning 

stage is rearward of the first cyclonic cleaning stage. 

52. (New) The hand vacuum cleaner of claim 41, wherein when the hand vacuum 

cleaner is positioned on a horizontal surface, the second cyclonic cleaning stage is 

positioned above a lower end of the first cyclone. 

53. (New) The hand vacuum cleaner of claim 41, wherein the first cyclone chamber 

extends longitudinally along a first longitudinal axis and the second cyclonic cleaning 

stage extends longitudinally along a second longitudinal axis that is parallel to the first 

longitudinal axis. 

54. (New) The hand vacuum cleaner of claim 41, wherein the fluid flow motor has an 

inlet end that faces towards a front of the hand vacuum cleaner. 

{P46540 02397112.DOC} 
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REMARKS 

Claims 1-27 have been canceled, and newly presented claims 28-54 have been added. 

Applicant notes that none of these amendments are believed to include any impermissible new 

matter. Since the amendments have not been made as a result of any rejection in the present 

application, no estoppel should be deemed to be associated with this amendment. 

If there should be any questions, the Examiner is invited to contact the undersigned at the 

telephone number listed below. 

May 8, 2015 
GREENBLUM & BERNSTEIN, P.L.C. 
1950 Roland Clarke Place 
Reston, VA 20191 
(703) 716-1191 

Respectfully Submitted, 
Wayne Ernest CONRAD 

/Linda J. Hodge/ 
Reg. No. 47,348 
Linda J. Hodge 

Branko Pejic 
Reg. No. 60255 

{P46540 02397112.DOC} 
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 
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This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the US PTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified 1n the Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA828 identifies the appl1catIon to which the Power of Attorney 1s 
directed, the Power of Attorney will not be recognized in the application. 

Application Number 14/489,646 

Filing Date September 18, 2014 

First Named Inventor 
Wayne Ernest Conrad 

Title SURFACE CLEANING APPARATUS 

Art Unit 3723 

Examiner Name MULLER, BRYAN R 
Attorney Docket Number 10452-P38805US04 

SIGNATURE of Applicant or Patent Practitioner 

Signature / , .. · /4 / ~-
-~ 

Date (Optional) 

' Name Phlffp C. Mendes da Costa Registration 33,106 
Number 

Title (if Applicant is a Vice President - Intellectual Property 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) I Omachron Intellectual Property Inc. 
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If 
more than one applicant, use multiple forms. 

D *Total of forms are submitted. 

This collection of information is required by 37 CFR 1. 131, 1.32, and 1.33. The information is required to obtain or retain a benefit by 
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.11 and 1.14. This collection is estimated to take 3 minutes to complete. including gathering, preparing, and submitting the completed 
application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you require 
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-'1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form .. call 1-800-PTO-9199 and select option 2 

' 

I 
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( 

Doc Code: PA.. 
Document Description: Power of Attorney 

PTOiAIA!B2B ;07 · 13) 
i\pproued for use through 11130!2C·14 OM 8 0651-0051 

U.$_ Peient e,~d Trademark Office, U.S. DEF:ARTM'ENT OF COMTv~ERCE. 

Under the Paperv,t□rk RcdliC1ion Ac.I of 1995. :-:c pe.rs.cns. a~e requir~d ~D respo;'.d 1 ~ a ccllcdiori of 1r.~orma-:.ion 1..;r,i~ss it displays .a valid 0!../
1
3 conlrol n;..Jmber 

POWER OF ATTORNEY BY APPLICANT 

I hereby revoke all prevous powers of attorney given in the application identified in either the attached transmittal letter or 

the boxes below. 

I Application Number ... \-FHing _Date 
it 

i 

! I I ! 
I 

(Note: The boxes above may be left blank if information is provided on form PT0IAlA/82A.) 

[l] I hereby appoint the Patent Practitioner(s) associated 1.vith the followin;i Customer Number as my/our atomey(s) or agent(s). and 
to transact all business in the United States Patent and Trademark Office conneded therewith for the application referenced in ... --------- -- ·········. 
the attached transmittal letter (form PT0/A!Ai82A) or identified above. 

01059 
OR ...... 

□ ! hereby appoint Practitioner(s) named in the attached list (form PT0iAIA/82C) as my/cur attom,)y(s) or agenf(s). and to transact 

all business in the United States Patent and Trademarl< Office connected therewith for the pate~t application referenced in the 
attached transmittal letter (form PT0/AIA/82A) or identi1ied above. (Norn: Complete form PT0/AIA/82C.) 

Please recognize or change the correspondence address for the application identified in the attached transmittal 

letter or the boxes above to: 

[Z] The address assoda!ed with the above-mentioned Customer Number 

OR 

□ The address associated wiih Customer Number: ! 
... 

I 
I I 

OR 
! 

Firm or 
Individual Name 

Address 

City I State I I Zip I 
Country 

Telephone I Email l 
I am the Applicant (if the Applicant is a juristic entity, list the Applicant r,arne in the box): 

\omachron 
_,_ ______ --

Intellectual Property Inc. 

□ Inventor or Joint Inventor (title not required below) 

□ Legal Representative of a Deceased or Lega!ly lnecapacr.ated Inventor (title not required below) 

[Z] Assignee or Person to Whom the Inventor is Under an 0bligatio~ to Assign (provide signer's title if applicant is a juris,ic entity) 

□ ~erson _w:~o Otherw:se Shows Suf\cient Proprie\ary Interest (e.g., a petition under 37 CFR 1.46(bi(2) was granted in the 
aoplicac1on or 1s concurrentlv be;na ,1!ed with this docurnen'.) (provide siqner's 1,tle if applicant is a juristic entity\ . . 

SIGNATURE of Applicant for Patent 

The undersigned (whose title is supplied belowi is author",;§_,;Lte-act on behalf of the applicant (e.g .. where the applicant is a ,uristic entity). 

Signature . - , ··- __-- \ D · \ .v .,.. .. ,",.. ;.:::= ~ ate (Optional) Ja:1• 28. 2015 

Name Pµilip Mer.des da Costa 

Title Vice President 

] 

.!iQI.!;_;, ~·1gnature - This form must be signed by the app!ican\ in accordance with 37 C:-P, 1 .33. See 37 CFR ·,.4 for signature requirements 
and certtflcat,ons. If more than one applicant. use multiple forms. 

Orota!of forms are submitted 
Thi.s co\iection of in~orr.1a.~ion is requ!re-C by 37 Cf:="K 1.·111. 1.3-2. ,mo 1.~3. Th \" g " ". , .. -

\ 
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PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 0651-0031 

U.S. Patent and Trademark Office;U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of1995, no persons arerequired to respond to a collection of information unless it displays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 
Applicant/Patent owner: Omachron Intellectual Property Inc. 

Application No./Patent No.: _14_!_4_8_9_,6_4_6 ________ _ Filed/Issue Date: September 18, 2014 

Titled: SURFACE CLEANING APPARATUS 

Omachron Intellectual Property Inc. , a corporation 
--------------------

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 

states that, for the patent application/patent identified above, it is (choose .Q!!g of options 1, 2, 3 or 4 below): 

1. 0 The assignee of the entire right, title, and interest. 

2. D An assignee of less than the entire right, title, and interest (check applicable box): 

LJ The extent (by percentage) of its ownership interest is ______ %. Additional Statement(s) by the owners 
holding the balance of the interest must be submitted to account for 100% of the ownership interest. 

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire 
right, title and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made). 
The other parties, including inventors, who together own the entire right, title, and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a 
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached. 

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose .Q!!g of options A or B below): 

A. D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel ______ , Frame ______ , or for which a copy 
thereof is attached. 

B. 0 A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1. From: WAYNE ERNEST CONRAD To: G.B.D. CORP. 

The document was recorded in the United States Patent and Trademark Office at 

Reel 033768 , Frame 0179 , or for which a copy thereof is attached. 

2. From: G.B.D. CORP. To: CONRAD IN TRUST, WAYNE 

The document was recorded in the United States Patent and Trademark Office at 

Reel 036175 , Frame 0514 , or for which a copy thereof is attached. 

[Page 1 of 2] 
This collection of information is required by37 CFR3.73(b). The information is required toobtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentialityis governed by35 U.S.C. 122and 37 CFR1 .11 and1 .14. Thiscollection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submittingthe completed application form to the USPTO.Time will vary depending upon the individual case. Any comments on the amount 
of time you require to complete this form and/or suggestions for reducing this burden, should be sent tothe Chief Information Officer, U.S. Patent and Trademark 
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 

If you need assistance in completing the form, call 1-800-PTO-9 l 99 and select option 2. 
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PTO/ AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 

3. From: CONRAD IN TRUST, WAYNE To: OMACHRON INTELLECTUAL PROPERTY INC. 

The document was recorded in the United States Patent and Trademark Office at 

Reel 0361 ?5 , Frame 0600 , or for which a copy thereof is attached. 

4. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

5. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

6. From: To: ------------------- -------------------

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

0 As required by 37 CFR 3. 73(c)(1 )(i), the documentary evidence of the chain of title from the original owner to the 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment 
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee. 

/Philip. C. Mendes da Costa/ 

Signature 

Philip C. Mendes da Costa 
Printed or Typed Name 

[Page 2 of 2] 

September 2, 2015 
Date 

33106 
Title or Registration Number 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that yoube given certain informationin connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, pleasebe advised that: (1) the general authority forthe collection of thisinformation is 35 
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and(3) the principal purpose forwhich the 
information isused by the U.S. Patent and Trademark Office is to process and/or examine your submission related 
to a patent applicationor patent. If you do not furnish the requested information,the U.S. Patent and Trademark 
Office may not be able to process and/or examineyour submission,which may result in termination of proceedings 
or abandonment of the applicationor expiration of the patent. 

The informationprovided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of these records is 
required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting 
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the 
course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress 
submitting a request involving an individual, to whom the record pertains, when the individual has 
requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency 
having need for the information in order to perform a contract. Recipients of information shall be required 
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an lnternationalApplication filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for 
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act 
(42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under 
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA 
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or 
Commerce) directive. Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 
151. Further, arecord may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the 
public if the record was filed in an application which became abandoned or in which the proceedings were 
terminated and which application is referenced by either a published application, an application open to 
public inspection or an issued patent. 

9. A record from thissystem of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Electronic Acknowledgement Receipt 

EFSID: 23386239 

Application Number: 14489646 

International Application Number: 

Confirmation Number: 6255 

Title of Invention: SURFACE CLEANING APPARATUS 

First Named Inventor/Applicant Name: Wayne Ernest CONRAD 

Customer Number: 7055 

Filer: Philip C. Mendes da Costa/Lissette Escobar 

Filer Authorized By: Philip C. Mendes da Costa 

Attorney Docket Number: P46540 

Receipt Date: 02-SEP-2015 

Filing Date: 18-SEP-2014 

Time Stamp: 16:29:50 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

1666163 

1 Application Data Sheet P38805US04_UpdatedADS.pdf no 7 
a583ab46556d21856856883ed0a005ce87 

d3f40 

Warnings: 

Information: 
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This is not an USPTO supplied ADS fillable form 

125418 

2 Power of Attorney 
P38805US04_executed POA. 

no 2 
PDF 

ecdbd7a55abeb0f9df9fe31 a88ff41 d51f1 2c 
bde 

Warnings: 

Information: 

121758 

3 
Assignee showing of ownership per 37 

P38805US04_Statement.pdf no 3 
CFR 3.73 

6013e24deb4f42b2984f013265ad 11 0f485 
ca9e 

Warnings: 

Information: 

Total Files Size (in bytes) 1913339 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO!AIJ.'J14 (i2~1'.'I) 
A:pproved for use through 01/31/2014. OMl:l 0651,0032 

U.S Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE 

U111.J~•· the Papef',1-<ork Redudioo .Act of 1005, rm perro11s ar,:, ,equi1e<1 to respon<l to a col!eci:ioo of inform.it:oo uril~s it contains a valid 0MB conlml numoot. 

Attorney Docket Number P4%4G JQ4j2~PJ 88QJUSQ4 
Application Data Sheet 37 CF R 1. 76 

Application Number t4i4B.9/d:6 

Title of Invention SURFACE CLEANING APPARATUS 

The applical.ion data sheet is part of the proYisIonal or nonprovlslonal application for wtlich it is being submitted. The following tom, contains tne ,. r ' t ' " b10,1ograph1C data ar.anged n, a forma, specified by the Urnted States Paten, and Tracteinark Office as outlined 111 .:,J CFR 1.76. 
This document may be comp!eteo electronically and submitted to ttm Office in electronic rormat using the Electronic FI!i11g s 
document may be printed and included in a paper filed appll:catian. 

Secrecy Order 37 CFR 5.2 
D Portions or a!! of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 

37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically,) 

nventor Information: 

Inventor 1 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name I Suffix 

Wayne Emesf CONRAD I 
Residence Information (Select One) C) US Residency (i\ Non US Residency /-- Active US Military Service ~ ) 

's;j '-✓ 

City Hampton !Country of Residence i ICA 

Mailing Address of Inventor: 

Address 1 9 King Lane 

Address 2 

City I Hampton I State/Province ! ON 

Postal Code I LOB ·1JO I Country i ! CA 
t 

Al! Inventors Must Be Listed - Additional Inventor Information blocks may be ! I Add 
generated within this form by selecting the Add button, 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below, 
For further information see 37 CFR 1.33{a). 

□ An Address is being provided for the correspondence Information of this application. 

Customer Number G7Qg (UQ5:9 

Email Address §e13a!eRf@@!'J13atel'lt eem prndcos!a(i:f bcre"'k in1x1rLcom I I Add Email I !Remove Emanl 

Application Information: 

Title of the Invention SURFACE CLEANING APPARATUS 

Attorney Docket Number ~ J045:2~PJ8/W5USCH ! Small Entity Status Claimed D 
Application Type Nonprovisiona! 

Subject Matter Utili!y 

Total Number of Drawing Sheets (if any) I 13 I Suggested Figure for Publication (if any) I 

EFS \f\'eb .:U.10 
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PTO!AIJ.'J14 (i2~1'.'I) 
A:pproved for use through 01/31/2014. OMl:l 0651,0032 

U.S Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE 
Un<J<:ir ihe Paparwork Redudion .Act of 1995, rm parwns are required to respon.d to ai col!ec~oo of infonnatitlfl u,11.i,;;s it cm1tairns. a l/<1.lid 0MB conlrol 11umoor. 

Attorney Docket Number P4&§4G . .l.04.5Zd3}8.80$US.Q4 
Application Data Sheet 37 CFR 1.76 

Application Number 14/489646 

Title of Invention SURFACE CLEANING APPARATUS 

Filing By Reference : 
Only compete this section when filing an application by reference under 35 U.S.C. l l1(d and 37 CFR 1.57{a). Do not rnmpletethis. section if 
application papers induding a spedfication and any drawings are being filed. Any domestic benefit or foreign priority inforrnation must be 
provided in the appropriate 1,ection{:;) below (i.e., "Domestic Benefit1National St.;ge Information" .;nd "Foreign Priori!)' Information"). 

for the purposes of a filing date under 37 CFR I .53(b), the description and any drawings of the present application ar"' replaced by this 
reference to the previously file<! app!k:atior1, subject to conditions and requirernents of 3 7 CFR 1.57(aJ. 

Applk:atlon number of the previot1$!y 
filed applirntion 

Filing date (YYYY·MM·DD) !ntd!ectu,il Property Authority or Cotmti-y i-

Publication Information: 

□ Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 

□ 35 U.S.C. 122(b} and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after fHing. 

Representative Information: 

Representative infom1ation shou!d be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application {see 37 CFR ·1 _32). 
Either enter Customer Number or complete the Representative Name section belO\N' If both sections are completed the customer 
Number v,111 be used for the Repre.sentative lnformat1on during processing. 

Please Select One: (.', 
'--:;., Customer Number I (''\ '---' US Patent Practitioner 10 Urn!ted Recognition (37 CFR 11-9} 

Customer Number ~ OlQ:59 

Domestic Benefit/National Stage Information: 
!This section allow,; for the applicant to either claim benefit under 35 U.S.C 119(e), 120, 121, or 365(c} or indicate National Sta9e 
!entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required 
! by 35 U.S.C 1 l 9{e) or 120, and 37 CFR 1.78. 
!when referring to the current application, please leave the application number blank, 

Prior Application Status Pending ! Remove! 

Application Number Continuity Type I Prior Application Number 

Continuation ~ or I 11/953292 2007-12-10 

I Prior Application Status Pending I ! Remove I 
I Application Number Continuity Type I Prior Application Number Filing Date (YYYY~MM~DD) 
~................................................................ ' ........................................................................ .. 
! 11 /953292 Claims benefit of provisional ! 601893990 2007-03-09 
: : 

Ef'S Wei"> 2.2.10 
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PTO!AIJ.'J14 (i2-1'.'1) 
A:pproved for use through 01/31/2014. OMl:l 0651,0032 

U.S Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE 
Un<J<:ir ihe Paparwork Redudion .Act of 1995, rm parwns are required to respon.d to ai col!ec~oo of infonnatitlfl u,11.i,;;s it cm1tairns. a l/<1.lid 0MB conlrol 11umoor. 

Attorney Docket Number P4&§4G l04S:2-P38805XJS04 
Application Data Sheet 37 CFR 1.76 

Application Number L4i48%46 

Title of Invention SURFACE CLEANING APPARATUS 

Prior Application Status Pending I ! Remove I 
Application Number Continuity Type I Prior App!ic,ation Number Filing Date (YYYYNMM-DD) 

11/953292 Claims benefit of provis1onai I 60/894005 2007 --03-09 

Prior Application Status Pending I ! Remove j 
Application Number Continuity Type I Prior Application Number Filing Date (YYYY-MMNDD) 

·11/953292 Claims benefit of provisional I 60/869586 2006-12-12 

Additional Domestic Benefit/National Stage Data may be generated within this form I I Add 
by selecting the Add button. 

Foreign Priority Information: 

ln1is section allows for tne applicant to claim priority lo a foreign application, Providing this information in the application data sheet 

!constitutes the claim for priority as required by 35 U.S,C. 119{b) and 37 CFR 1 ,55{d). Wnen priority is claimed to a foreign application 
!that is eligible for retrieval under ttwi priority dciwrnent exd1angi;i program (PDX) ½he information will be used by tne Office to 

lautomatical!y attempt retrieval pursuant to 37 CFR 1-55{tl){ 1} and (2), Under the POX program, applicant bears the ultimate 

I responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign inteUectua! 

!propert'J office, or a certified copy of1he foreign prionty application is filed. within the time period spec.ified in 37 CFR 1 .. 55(g){1 l 

! Remove I 
Application Number Country i Filing Date (YYYY-MM-DD} Access Codd (if applicable) 

Additional Foreign Priority Data may be generated within this form by selecting the 
I I Add button. Add 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

This application ( 1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time. a claim to a claimed invention that has an effective filing date on or after March 

0 16, 2013. 
NOTE: By providing this statement under 37 CPR 1.55 or 1 ]8, this application, wlth a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the A!A, 

Authorization to Permit Access: 
II'"''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

I~ Authorization to Permit Access to the Instant Application by the Participating Offices 
i 
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PTO!AIJ.'J14 (i2~1'.'I) 
A:pproved for use through 01/31/2014. OMl:l 0651,0032 

U.S Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE 
Un<J<:ir ihe Paparwork Redudion .Act of 1995, rm parwns are required to respon.d to ai col!ec~oo of infonnatitlfl u,11.i,;;s it cm1tairns. a l/<1.lid 0MB conlrol 11umoor. 

Attorney Docket Number P4e§4G lQ452YJ88Q5US04 
Application Data Sheet 37 CFR 1.76 

Application Number Hi48%46 

Title of Invention SURFACE CLEANING APPARATUS 

! If checked, the undersigned hereby grants the US PTO autnority to provide the European Patent Office < EPO), 
!the Japan Patent Office {JPO), the Korean Intellectual Property Office {KIPO), the World !ntellecrual Property Office {\N!PO), 
!and any other intellectual property offic~s in which a foreign ap1)1ication claiming primity to the instant patent application 
!is filed access to the instant pa1ent applic-,ation. See 37 CFR 1.14(c} and (h}. This box should not be checked 1f the applicant 
!does not wish the EPO, JPO, K!PO, W!PO, or other intellectual property office in wnich a foreign application claiming prionty 
!to the instant patent application is filed to have access lo the instant patent application_ 

I 1n accordance with 37 CFR 1.14{h){3}, access will be provided to a copy of the instant patent application with respect 
! to; 1 l the instant patent application-as-filed; 2) any foreign apphcation to w•hici'1 the instant patent application 
!claims priori!y under 35 U S C 119(a}--(d) if a copy of the foreign application that satisfies the certified copy requirement of 
!37 CFR 1.55 has been filed in the instant patent applir-,ation: and 3) any U.S. app11c-.ation--as-filed from which benefit is 
!sought in the instant patent applir-.. ation. 

I In aax:irdance with 37 CFR ·1. ·J 4(c), ac~ess may be provided to information concerning the date of ming this Authorization. 

I 

Applicant Information: 

Providing asslgnment irrfmmati<m in this section does not substitute for comphance with any reqliirement of part 3 of Title 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 1 I Remo'<'e I 
f the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 

!The informat1.on to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
! 1 .43; or the name and address of the assignee, person to \'Vhom the inventor is 1.;r1der an obligation to assign the invention, or person 
!v.'ho ofuer-.vise shows s1.Jfflcient proprietary interest in the matter .. vho is the applicant under 37 CFR 1. 46. !f the app!lcant is an 
!applicant under 37 CFR 1.46 {assignee, person to whom the inventor is obligated to assign, or person who other.vise shows sufficient 
!proprietary interest} togf.ither wrth one or more joint inventors. thi~n tt1e j:oint inventor or inventors who am also the applicant should be 
I identified in ttlis section. I Clear I 
!r::--, 

As5ignee l (j Legal Representative under 35 U.S.C. 1 'l7 !e Joint Inventor !:.•: Is..) i ,._..,.<t '../ 
I 

! .......... 
Person to whom the inventor is obligated to assign. I--~ Person who shows sufficient proprietary interest !( . ._~) { ) 

•-..~✓ 

f applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

I 
Name of the Deceased or Legally Incapacitated Inventor :j 
If the Applicant is an Organization check here. [8J 

Organization Name I GJlQ, GG~P. Ornachron _h1tdkctt1.ai_Pn)pcrty _Inc. 

Mailing Address Information: 

Address 1 +em~letaA B!:iilEliA{:l. byfei:a Gay 9..King.l-mw 

Address 2 P:,8. Ba~, Pl 9i294 

City ~ Hanwwn State/Province ON 
Country 'I 138 ('.A Postal Code LQH.lJQ 

Phone Number I Fax Number 
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PTO!AIJ.'J14 (i2~1'.'I) 
A:pproved for use through 01/31/2014. OMl:l 0651,0032 

U.S Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE 
Un<J<:ir ihe Paparwork Redudion .Act of 1995, rm parwns are required to respon.d to ai col!ec~oo of infonnatitlfl u,11.i,;;s it cm1tairns. a l/<1.lid 0MB conlrol 11umoor. 

Attorney Docket Number P4e§4G ! 04.52-P38805J)S04 
Application Data Sheet 37 CFR 1.76 

Application Number H/48.%46 

Title of Invention SURFACE CLEANING APPARATUS 

Email Address 

Additional Applicant Data may be 9enerated within this form by selecting the Add button. Add 

Assignee Information including Non-Applicant Assignee Information: 

I Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to 
!have an assignment recorded by the Office. 
' 

I Assignee 1 

!Complete this section if assignee information, including non-applicant assignee 1nformat1on, is desired to be included on the patent 
!application publication An assignee.appiicant identified in the "Applicant Information" section will appear on the patent application 
!pub!ica1ion as an app!k,ant For an assignee.applicant_ complete this section only if identification as an assignee is also desired on the 
!patent application public-,ation. 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here, □ 
Prefix Given Name Middle Name Family Name Suffix 

Mailing Address Information For Assignee including Non~Applicant Assignee: 

I 

Address 1 I 
I 
I 

Address 2 
I 
I 
I 
I 

City I State/Province 

I Country j I Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assigne-e- Data may be generated within this form by 
I I selecting the Add button, Add 

Signature: Remove 

NOTE: This form must be signed in accordance w!th 37 CFR 1.33. See 37 CFR 1 A for signature requirements and 
certifications 

Signature tbeslie J. Paf:)emeFi /Philig C. Mendes da Costa/ I Date (YYYY-MM-DD) 2014 00 16 2015-09 

First Name bes!ie J, Ph.Ujp_.C, I Last Name I !2ap@1+10~ l\'1..::n(k.~. d,l Cl'.J~tii Registration Number ~ JJ!.% 

Additional Signature may be generated \\~thin this form by selecting the Add button, ! Add I 
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PTO!AIJ.'J14 (i2~1'.'I) 
A:pproved for use through 01/31/2014. OMl:l 0651,0032 

U.S Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE 
Un<J<:ir ihe Paparwork Redudion .Act of 1995, rm parwns are required to respon.d to ai col!ec~oo of infonnatitlfl u,11.i,;;s it cm1tairns. a l/<1.lid 0MB conlrol 11umoor. 

Attorney Docket Number P4e§4G HH;J.2~P.J88.Q5U:S:lH. 
Application Data Sheet 37 CFR 1.76 

Application Number 14i4/:\9(46 

Title of Invention SURFACE CLEANING APPARATUS 

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which 
is to fi!e (and by the USPTO to process} an application. Confidentiality is governed by 35 U.S C. 122 and 37 CFR 1.14 This 
collect1on is estimated to take 23 minutes to complete. including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on ine amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer .. U.S. Patent and 
Trademarl< Office, US. Departrnent of Commerce. P.O. 801<: 1450, A!exandna, VA 22313-1450 DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS 1-\0DRESS. SEND TO: Commissioner for Patents, P.0, Box 1450, Alexandria, VA 22313#1450. 
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Privacy Act Statement 

The Privacy Act of 1974 {PL 93-579) requires that you be given certain information in connection with your submission of the attached form ~lated to 
a patent application or patent Accordingly, pursuant to the requirements of the Act, please be advised that: {1 l Ule general authority for the collection 
of this infonnatiQn 1s 35 U-5,C. 2(b ){2); (2) fumlsh!ng of lhe information SQ!icited is voluntary: and (3) the principal purpose for whicl1 the infomiation is 
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not 
fumis!, the requestM infom1ation, the U.S. Patent and Trademark Office may not be able lo process and/or e.xamiml your submission. wtlich may 
resull in termination of proceedings or atarn:ionment of the application or expiration of the patent 

The information provideo by you ln this form will be subject to the following rouline uses: 

1. The information on this form will be treated COflf!dential!y to the extent allowed tmder the Freedom of lnmm,atioo Act (5 u.s.c. 552) 
and the Privacy Act (5 U.S.C. 552a). Records from this system of recoros may be disclosed to th;;, Department of Justice 10 determine 
wtiether me Freedom of Information Act req\Jires dlsclos\Jre of these records. 

~'- A remrd from this system of records may be disclo.."Wd, as a routine use, in the course of present.ing evidence to a court, magistrate, or 
administrative tribunaL h1ciudi11g disclosures to opposing counsel in the course of settlement negot,ations. 

3. A record !11 this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an 
indiviouak to whom the record pertains. when the indMdual has requested assistance rrorn Ule Member wilh respect to lhe subject matter of 
the record. 

4. A record tn this system of records may be disclosed, as a routine use. to a contractor of the Agency having need for the 1nformat100 111 
order to perform a contract Recipients of information shal! be required to comply with the t-e{!uirements of the Privacy Act of 1974, as 
amende<l, pursuant to 5 U.S.C. 552a{m). 

5. A ffi'COrd relaled lo an h1temational Application filed under the Patent Cooperation Treaty ln this system of records may be disclosed, 
as a routine use, to the lritemational Bureau of the VVorld intellectual Property Organizatltm. i,:mrsuant to the Patent Coopera11on Treaty .. 

6. A record 111 lhls system of records may be disclosed, as a routi11e use, to another federal agency for purposes of Natio11ai Security 
review {35 U.S.C. 181) and tor rev1ev..- pursuant lo the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this svstem of records may be disclosed, as a rm.rune use. to the Adm1nist.rator, General services, or liisfher designee, 
duMg an inspection of records conducted by GSA as part of that agency's respo11sib1iity to recomment:l 1mproveme111s in records 
management practices and programs, under authority of 44 UeS.C. 2904 and 2906. Such disciosure shall be made in accordarice with the 
GSA regulations governing inspection of records for this purpose, and any other relevant {i.e., GSA or Commerce) directive. Such 
disclosure shall not be used to make determinations about individuals. 

a. A record from this system of records may be discloseo, as a rolftine use. to the public after either publication of the applic~tion pt1rsuan 
to 35 U.S.C. 122{b} or Issuance Qf a patent pursuant to ;35 U,S.C, 151. F.wrtt1er, a record may oe dlsciosed. subject to the limitations of 37 
CFR 1.14, as a routine use, to the public if the record was filed in an application whlch oec~me abandoned or in wtiich the proceedings were 
terminated an<! which application is referenced by either a pub!i:s.l1ed appiicatlon, an application open to public inspections or an Issued 
patent 

9. A rec-0rd from this system of records may be discloseo, as a routine use. to a Federal, State, or local law enforcement agenq,, if the 
USPTO becomes aware of a vioiatiOn or potential Violation of law or regulation. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION NUMBER FILING OR 3 71 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

14/489,646 09/18/2014 Wayne Ernest CONRAD P46540 

7055 

CONFIRMATION NO. 6255 
POWER OF ATTORNEY NOTICE 

GREENBLUM & BERNSTEIN, P.L.C. 
1950 ROLAND CLARKE PLACE 
RESTON, VA 20191 

Date Mailed: 09/11/2015 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 09/02/2015. 

• The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence 
will be mailed to the new address of record(37 CFR 1.33). 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

/mteklemichael/ 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

14/489,646 09/18/2014 

1059 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Wayne Ernest CONRAD 10452-P38805US04 
CONFIRMATION NO. 6255 

POA ACCEPTANCE LETTER 
BERESKIN & PARR LLP/S.E.N.C.R.L., s.r.l. 
40 KING STREET WEST 1111111111111111111111 ll]~!l]!~l!~l!~lil,!l),jlll jl] 111111111111111 IIII IIII 
40th Floor 
TORONTO, ON M5H 3Y2 
CANADA 

Date Mailed: 09/11/2015 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 09/02/2015. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

/mteklemichael/ 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D 

14/489,646 09/18/2014 3727 

1059 
BERESKIN & PARR LLP/S.E.N.C.R.L., s.r.l. 
40 KING STREET WEST 
40th Floor 
TORONTO, ON M5H 3Y2 
CANADA 

2160 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

10452-P38805US04 27 1 
CONFIRMATION NO. 6255 

REPLACEMENT FILING RECEIPT 

1111111111111111111111 m~mmmm~,111,!H~ 11111111111111111111111 

Date Mailed: 09/11/2015 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 
Wayne Ernest CONRAD, Hampton, CANADA; 

Applicant( s) 
Omachron Intellectual Property Inc., Hampton, ON, CANADA; 

Power of Attorney: The patent practitioners associated with Customer Number 01059 

Domestic Priority data as claimed by applicant 
This application is a CIP of 11/953,292 12/10/2007 PAT 8869344 
which claims benefit of 60/893,990 03/09/2007 
and claims benefit of 60/894,005 03/09/2007 
and claims benefit of 60/869,586 12/12/2006 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices 
(PTO/SB/39 or its equivalent) has been received by the USPTO. 

If Required, Foreign Filing License Granted: 09/23/2014 
The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 

is US 14/489,646 
Projected Publication Date: Not Applicable 
Non-Publication Request: No 
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Early Publication Request: No 
Title 

SURFACE CLEANING APPARATUS 

Preliminary Class 

015 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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Bereskin & Parr 
INTELLECTUAL PROPERTY LAW 

Appl. No 14/489,646 

Applicant Wayne Ernest Conrad 

Filed September 18, 2014 

Title SURFACE CLEANING APPARATUS 

TC./A.U. N/A 

Examiner NIA 

Docket No. 10452-P38805US04 

Customer No. 01059 

Mail Stop Amendment 
Honorable Commissioner for Patents 
P. 0. Box 1450 
Alexandria, Virginia 22313-1450 

Confirmation No.: 6255 

December 21, 2015 

SUPPLEMENTAL PRELIMINARY AMENDMENT 

Sir: 

Prior to examination of the above-captioned application, and further to our 

preliminary amendment of May 8, 2015, please amend the application as follows. 

Amendments to the Claims are reflected in the listing of claims, which begins on page 

2 of this paper. 

Remarks/Arguments begin on page 6 of this paper. 

Beres kin & Parr lLP 

Scotia Plaza, 40 King Street West, 40th Floor, Toronto, Ontario, Canada ~v15H 3Y2 
Tel: 416.364.7311 Fax: 416.361."1398 www.b<.'!r~!Skinparr,ccrn 

'fO!HHH"'O M!SS!S$AlH1A WA'f~!H.00 MON"fi:l:£.IH 
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Appl. No. 14/489,646 
Arndt. dated December 21, 2015 
Preliminary Amendment 

Amendments to the Claims: 

Please amend the claims as follows. 

Listing of Claims: 

1. - 54. (Cancelled) 

55. (New) A hand vacuum cleaner comprising: 

a) a fluid flow path extending from a dirty air inlet to a clean air outlet; 

b) a first cyclonic cleaning stage in the fluid flow path and comprising a first 

cyclone and an openable bottom; 

c) a second cyclonic cleaning stage in the fluid flow path downstream from the 

first cyclonic cleaning stage and comprising a central longitudinal axis; 

d) a pre-motor filter in the fluid flow path downstream from the second cyclonic 

cleaning stage and comprising an upstream side and a downstream side 

wherein the central longitudinal axis extends through a volume occupied by 

the pre-motor filter; and, 

e) a main body comprising a fluid flow motor disposed in the fluid flow path 

downstream from the pre-motor filter. 

56. (New) The hand vacuum cleaner of claim 55, wherein the fluid flow motor is provided 

in a rear portion of the hand vacuum cleaner and the pre-motor filter is provided forward 

of the rear portion. 

57. (New) The hand vacuum cleaner of claim 55, wherein the pre-motor filter is 

removable while the first and second cyclone stages are attached to the main body. 

58. (New) The hand vacuum cleaner of claim 55, wherein the pre-motor filter is 

removable through an upper end of the hand vacuum cleaner. 

-2-
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Appl. No. 14/489,646 
Arndt. dated December 21, 2015 
Preliminary Amendment 

59. (New) The hand vacuum cleaner of claim 58, wherein the second cyclonic cleaning 

stage comprises a plurality of cyclones in parallel and each of the second cyclones are 

smaller than the first cyclone. 

60. (New) The hand vacuum cleaner of claim 55, wherein the second cyclonic cleaning 

stage comprises a plurality of cyclones in parallel that are arranged around a central 

portion and, after exiting the second stage cyclones, air enters an upper portion of the 

central portion. 

61. (New) The hand vacuum cleaner of claim 60, wherein the fluid flow motor is 

rearward of the second cyclonic cleaning stage and air travels downwardly through the 

central portion prior to travelling rearwardly to the fluid flow motor. 

62. (New) The hand vacuum cleaner of claim 55, wherein the dirty air inlet has an axis 

and a projection of the dirty air inlet axis intersects the second cyclonic cleaning stage. 

63. (New) The hand vacuum cleaner of claim 55, wherein the fluid flow motor has an 

axis and a projection of the fluid flow motor axis intersects the central longitudinal axis. 

64. (New) The hand vacuum cleaner of claim 55, wherein the fluid flow motor and a 

handle of the hand vacuum cleaner are positioned rearward of the second cyclonic 

cleaning stage. 

65. (New) The hand vacuum cleaner of claim 55, wherein a lower end of the pre-motor 

filter is located below a lower end of the second cyclonic cleaning stage. 

66. (New) The hand vacuum cleaner of claim 55, wherein a portion of a handle of the 

hand vacuum cleaner is located above a lower end of the pre-motor filter. 

67. (New) A hand vacuum cleaner comprising: 

a) a fluid flow path extending from a dirty air inlet to a clean air outlet; 

b) a first cyclonic cleaning stage in the fluid flow path and comprising a first 

cyclone and an openable bottom; 
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c) a second cyclonic cleaning stage in the fluid flow path downstream from the 

first cyclonic cleaning stage and comprising a plurality of cyclones that 

operate in parallel and that are arranged around a central portion and a 

longitudinal axis that extends through the central portion; 

d) a pre-motor filter in the fluid flow path downstream from the second cyclonic 

cleaning stage and comprising an upstream side and a downstream side; 

and, 

e) a main body comprising a fluid flow motor disposed in the fluid flow path 

downstream from the pre-motor filter wherein and, after exiting the second 

stage cyclones, air enters the central portion. 

68. (New) The hand vacuum cleaner of claim 67, wherein the fluid flow motor is provided 

in a rear portion of the hand vacuum cleaner and the pre-motor filter is provided forward 

of the rear portion. 

69. (New) The hand vacuum cleaner of claim 67, wherein the pre-motor filter is 

removable while the first and second cyclone stages are attached to the main body. 

70. (New) The hand vacuum cleaner of claim 67, wherein the pre-motor filter is 

removable through an upper end of the hand vacuum cleaner. 

71. (New) The hand vacuum cleaner of claim 67, wherein each of the second cyclones 

are smaller than the first cyclone. 

72. (New) The hand vacuum cleaner of claim 67, wherein the fluid flow motor is 

rearward of the second cyclonic cleaning stage and air travels downwardly through the 

central portion prior to travelling rearwardly to the fluid flow motor. 

73. (New) The hand vacuum cleaner of claim 67, wherein the dirty air inlet has an axis 

and a projection of the dirty air inlet axis intersects the second cyclonic cleaning stage. 

74. (New) The hand vacuum cleaner of claim 67, wherein the fluid flow motor has an 

axis and a projection of the fluid flow motor axis intersects the central axis. 
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75. (New) The hand vacuum cleaner of claim 67, wherein the fluid flow motor and a 

handle of the hand vacuum cleaner are positioned rearward of the second cyclonic 

cleaning stage. 

76. (New) The hand vacuum cleaner of claim 67, wherein a lower end of the pre-motor 

filter is located below a lower end of the second cyclonic cleaning stage. 

77. (New) The hand vacuum cleaner of claim 67, wherein a portion of a handle of the 

hand vacuum cleaner is located above a lower end of the pre-motor filter. 

-5-
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REMARKSmRGUMENTS 

Claims 1-54 have been canceled, and newly presented claims 55-77 have been added. 

No new matter has been added to the application by way of the above-noted 

amendment. Accordingly, entry of this amendment is respectfully requested. 

By this amendment, the Applicant has amended the claims so as to put them into a form 

that the Applicant desires to present for examination. 

Conclusion 

In light of the applicant's amendments to the claims and the foregoing Remarks, it is 

respectfully submitted that the present application is in condition for allowance. Should 

the Examiner have any remaining concerns which might prevent the prompt allowance 

of the application, the Examiner is respectfully invited to contact the undersigned at the 

telephone number appearing below. 

No Disclaimers or Disavowals 

Notwithstanding any argument or claim amendment herein presented in response to 

any rejection or objection in the Office Action, any argument submitted herein is not to 

be assumed to be exhaustive. Unless clearly indicated, the Applicant does not consent 

to, or acquiesce in, any rejection or objection made in the Office Action. The Applicant 

expressly reserves the right to submit such further or other arguments or amendments 

as may advance the case, at such time and in such manner as the Applicant may 

choose in accordance with law, whether in prosecution herein, in a continuation, 

divisional, re-examination or re-issue proceeding, or such other proceeding as may be. 

Although the present communication may include alterations to the application or 

claims, or characterizations of claim scope or referenced art, applicant is not conceding 

-6-
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in this application that previously pending claims are not patentable over the cited 

references. Rather, any alterations or characterizations are being made to facilitate 

expeditious prosecution of this application. Applicant reserves the right to pursue at a 

later date any previously pending or other broader or narrower claims that capture any 

subject matter supported by the present disclosure, including subject matter found to be 

specifically disclaimed herein or by any prior prosecution. Accordingly, reviewers of this 

or any parent, child or related prosecution history shall not reasonably infer that 

applicant has made any disclaimers or disavowals of any subject matter supported by 

the present specification. 

Please charge any additional fees including any fees for additional claims or extension 

of time or credit or overpayment to deposit account number 02-2095. 

Should the Examiner deem it beneficial to discuss the application in greater detail, the 

Examiner is kindly requested to contact Philip C. Mendes da Costa by telephone at 416-

957-1695 at the Examiner's convenience. 

Respectfully submitted, 

BERESKIN & PARR LLP/S.E.N.C.R.L., s.r.l. 

By _________ _ 

-7-
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Applicant-Initiated Interview Summary 

Application No. 

14/489,646 

Examiner 

BRYAN R. MULLER 

All participants (applicant, applicant's representative, PTO personnel): 

(1) BRYAN R. MULLER. 

(2) PHILIP MENDES DA COSTA. 

Date of Interview: 22 January 2016. 

Type: ~ Telephonic O Video Conference 
0 Personal [copy given to: 0 applicant 

Exhibit shown or demonstration conducted: 0 Yes 
If Yes, brief description: __ . 

(3) __ . 

(4) __ . 

0 applicant's representative] 

~No. 

Issues Discussed 0101 0112 0102 0103 ~Others 
(For each of the checked box( es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: n/a. 

Identification of prior art discussed: n/a. 

Substance of Interview 

Applicant(s) 

CONRAD,WAYNE ERNEST 

Art Unit 

3727 

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

The applicant requested an interview on the merits of the application and the examiner indicated that no examination 
has been conducted at this time. The examiner also indicated that an Election of Species would be required prior to 
examination and the applicant agreed to consider the Election Requirement and reply with an election . 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP 
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or 
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the 
interview 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of 
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

0 Attachment 

/BRYAN R MULLER/ 
Primary Examiner, Art Unit 3727 

U.S. Patent and Trademark Office 

PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20160122 
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Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in§§ 1.111, 1.135. (35 U.S.C. 132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
-Application Number (Series Code and Serial Number) 
- Name of applicant 
- Name of examiner 
- Date of interview 
- Type of interview (telephonic, video-conference, or personal) 
-Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
-An indication whether or not an exhibit was shown or a demonstration conducted 
-An identification of the specific prior art discussed 
- An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 

attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 

the examiner. 
Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 

accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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Applicant-Initiated Interview Summary 

Application No. 

14/489,646 

Examiner 

BRYAN R. MULLER 

All participants (applicant, applicant's representative, PTO personnel): 

(1) BRYAN R. MULLER. 

(2) PHILIP MENDES DA COSTA. 

Date of Interview: 01 February 2016. 

Type: IZI Telephonic D Video Conference 
D Personal [copy given to: D applicant 

Exhibit shown or demonstration conducted: D Yes 
If Yes, brief description: __ . 

(3) WAYNE CONRAD. 

(4) __ . 

D applicant's representative] 

IZI No. 

Issues Discussed D101 1Z1112 D102 0103 IZ!Others 
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: 55.58.60.62.63.73 and 74. 

Identification of prior art discussed: __ . 

Substance of Interview 

Applicant(s) 

CONRAD,WAYNE ERNEST 

Art Unit 

3727 

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

The examiner indicated some initial issues with the claims that mav raise reiections under 35 U.S. C. 112 and/or 
obiections to the claim. The applicant suggested structure that is believed to be novel in the art and potential inclusion 
of such structure in the claims. The examiner agreed to consider the suggestions during further examination and prior 
art search and to further discuss the merits of the claims with the applicant prior to issuing an Office Action . 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP 
section 713.04 ). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or 
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the 
interview 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of 
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

D Attachment 

/BRYAN R MULLER/ 
Primary Examiner, Art Unit 3727 

U.S. Patent and Trademark Office 

PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20160201 
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Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in§§ 1.111, 1.135. (35 U.S.C. 132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
-Application Number (Series Code and Serial Number) 
- Name of applicant 
- Name of examiner 
- Date of interview 
- Type of interview (telephonic, video-conference, or personal) 
- Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
-An indication whether or not an exhibit was shown or a demonstration conducted 
-An identification of the specific prior art discussed 
- An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 

attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 

the examiner. 
Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 

accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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Application No. Applicant(s) 

Examiner-Initiated Interview Summary 
14/489,646 CONRAD, WAYNE ERNEST 

Examiner Art Unit 

BRYAN R. MULLER 3727 

All participants (applicant, applicant's representative, PTO personnel): 

(1) BRYAN R. MULLER. (3) __ . 

(2) PHILIP MENDES DA COSTA. (4) __ . 

Date of Interview: 03 February 2016. 

Type: ~ Telephonic □ Video Conference 

□ Personal [copy given to: D applicant D applicant's representative] 

Exhibit shown or demonstration conducted: □ Yes ~No. 
If Yes, brief description: __ . 

Issues Discussed D101 D112 ~102 ~103 □Others 
(For each of the checked box( es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: 55.60.64.73 and 74. 

Identification of prior art discussed: Weistra cs. 135.552/. lvarsson C7.481.860 [2006/0179801 l). Miyake et al. 
C3.653. 189/. Sham CS.341.541/. Kochte C4.573.237/. Miller C4.380.845/. 

Substance of Interview 
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

The examiner contacted the ag.r2Jicant after comg_/etion of Q.rior art search. as reg_uested in the Q.revious AQ.Q.licant-
initiated Interview. indicating_ that Q.rior art had been found to reiect all Q.ending_ claims. The examiner also Q.roQ.osed 
claim limitations that would be considered to be allowable. including_ combination of claims 55. 60. 64 and limitations 
directed to the first and second cyclonic cleaning_ stages being_ offset and substantially Q.arallel and the dirt collection 
chamber extending_ below the entirety of the first and second cyclonic cleaning_ stages. The aQ.Q.licant Q.roQ.osed several 
alternative claim amendments relative to the handle location and configuration relative to the dirty air inlet and motor 
housing_ but the examiner indicated that the limitations did not define any structure that would be considered to be novel 
over the Q.rior art or allowable. The aQ.Q.licant agreed to discuss the examiner's Q.rOQ.osed amendments with the inventor 
and assignee and reQ.ly to the examiner by the end of the week . 

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview. 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the 
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

D Attachment 

/BRYAN R MULLER/ 
Primary Examiner, Art Unit 3727 

U.S. Patent and Trademark Office 

PTOL-413B (Rev. 8/11/2010) Interview Summary PaperNo.20160203 
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Bereskin & Parr 
INTELLECTUAL PROPERTY LAW 

Appl. No 14/489,646 

Applicant Wayne Ernest Conrad 

Filed September 18, 2014 

Title SURFACE CLEANING APPARATUS 

TC./A.U. N/A 

Examiner NIA 

Docket No. 10452-P38805US04 

Customer No. 01059 

Mail Stop Amendment 
Honorable Commissioner for Patents 
P. 0. Box 1450 
Alexandria, Virginia 22313-1450 

Confirmation No.: 6255 

February 5, 2016 

SUPPLEMENTAL PRELIMINARY AMENDMENT 

Sir: 

Prior to examination of the above-captioned application, and further to our 

preliminary amendment of December 21, 2015, please amend the application as 

follows. 

Amendments to the Claims are reflected in the listing of claims, which begins on page 

2 of this paper. 

Remarks/Arguments begin on page 6 of this paper. 

Beres kin & Parr lLP 

Scotia Plaza, 40 King Street West, 40th Floor, Toronto, Ontario, Canada ~v15H 3Y2 
Tel: 416.364.7311 Fax: 416.361."1398 www.b<.'!r~!Skinparr,ccrn 

'fO!HHH"'O M!SS!S$AlH1A WA'f~!H.00 MON"fi:l:£.IH 
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Appl. No. 14/489,646 
Arndt. dated February 5, 2016 
Preliminary Amendment 

Amendments to the Claims: 

Please amend the claims as follows. 

Listing of Claims: 

1. - 54. (Cancelled) 

55. (Currently Amended) A hand vacuum cleaner comprising an air treatment portion 

and a main body, the air treatment portion comprising a first cyclonic cleaning stage, a 

second cyclonic cleaning stage and a pre-motor filter, the hand vacuum cleaner 

comprising: 

a) a fluid flow path extending from a dirty air inlet to a clean air outlet and the 

dirty fluid inlet defines a passage extending along a passage axis; 

b) [[a]] the first cyclonic cleaning stage is positioned in the fluid flow path and 

comprises comprising a first cyclone having a dirt collection region wherein 

the dirt collection region has [[and]] an openable bottom; 

c) [[a]] the second cyclonic cleaning stage is positioned in the fluid flow path 

downstream from the first cyclonic cleaning stage and comprises comprising 

a central longitudinal axis, the second cyclonic cleaning stage comprising a 

plurality of cyclones in parallel that are arranged around a central portion and, 

after exiting the second stage cyclones, air enters an upper portion of the 

central portion and exits the central portion at a position below the upper 

portion where the air enters the central portion; 

d) [[a]] the pre-motor filter is positioned in the fluid flow path downstream from 

the second cyclonic cleaning stage and comprises comprising an upstream 

side and a downstream side wherein the central longitudinal axis extends 

through a volume occupied by the pre-motor filter; and, 

e) [[a]] the main body comprises comprising a fluid flow motor housing for a fluid 

flow motor that is disposed in the fluid flow path downstream from the pre-

-2-
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Appl. No. 14/489,646 
Arndt. dated February 5, 2016 
Preliminary Amendment 

motor filter, wherein the fluid flow motor has a rotational axis and a projection 

of the rotational axis intersects the central longitudinal axis and the fluid flow 

motor housing is secured to only a portion of a sidewall of the air treatment 

portion, 

wherein 

(i) the fluid flow motor and a handle of the hand vacuum cleaner are 

positioned rearward of the second cyclonic cleaning stage; 

(ii) the dirt collection region is positioned beneath the cyclones of the first 

cyclonic cleaning stage and the second cyclonic cleaning stage and the dirt 

collection region has a bottom that is beneath the pre-motor filter; and, 

(iii) the handle comprises an upwardly extending portion when the hand 

vacuum cleaner is positioned on a horizontal surface, the upwardly extending 

portion extends away from the fluid flow motor housing and the passage axis 

intersects the upwardly extending portion of the handle. 

56. (Previously Presented) The hand vacuum cleaner of claim 55, wherein the fluid flow 

motor is provided in a rear portion of the hand vacuum cleaner and the pre-motor filter is 

provided forward of the rear portion. 

57. (Cancelled). 

58. (Cancelled) 

59. (Currently Amended) The hand vacuum cleaner of claim 58, wherein the second 

cyclonic cleaning stage comprises a plurality of cyclones in parallel and each of the 

second cyclones are smaller than the first cyclone. 

60. (Cancelled). 

61. (New) The hand vacuum cleaner of claim 60, wherein the fluid flow motor is 

rearward of the second cyclonic cleaning stage and air travels downwardly through the 

central portion prior to travelling rearwardly to the fluid flow motor. 

-3-
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Appl. No. 14/489,646 
Arndt. dated February 5, 2016 
Preliminary Amendment 

62. (Currently Amended) The hand vacuum cleaner of claim 55, wherein the dirty air 

inlet has [[an]] a central longitudinal axis and a projection of the dirty air inlet central 

longitudinal axis intersects the second cyclonic cleaning stage. 

63. (Cancelled). 

64. (Cancelled). 

65. (Previously Presented) The hand vacuum cleaner of claim 55, wherein a lower end 

of the pre-motor filter is located below a lower end of the second cyclonic cleaning 

stage. 

66. (Previously Presented) The hand vacuum cleaner of claim 55, wherein a portion of a 

handle of the hand vacuum cleaner is located above a lower end of the pre-motor filter. 

67-77 (Cancelled). 

78. (New) The hand vacuum cleaner of claim 55 wherein an end of the handle is 

mounted to the hand vacuum cleaner at a position adjacent an upper end of the first 

cyclonic cleaning stage. 

79. (New) The hand vacuum cleaner of claim 55 wherein the dirt collection region has a 

pivotally openable bottom. 

80. (New) The hand vacuum cleaner of claim 79 wherein the bottom is openable when 

the dirt collection region is attached to the main body. 

81. (New) The hand vacuum cleaner of claim 55 wherein the rotational axis of the fluid 

flow motor is displaced from the passage axis in a direction parallel to the central 

longitudinal axis. 

82. (New) The hand vacuum cleaner of claim 81 wherein the rotational axis of the fluid 

flow motor is parallel to the passage axis. 

-4-
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Appl. No. 14/489,646 
Arndt. dated February 5, 2016 
Preliminary Amendment 

83. (New) The hand vacuum cleaner of claim 55 further comprising a hand grip region 

which is positioned between the upwardly extending portion of the handle and a portion 

of the sidewall of the air treatment portion. 

-5-
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Appl. No. 14/489,646 
Arndt. dated February 5, 2016 
Preliminary Amendment 

REMARKSmRGUMENTS 

The Applicant submits herewith a further preliminary amendment. 

No new matter has been added to the application by way of the above-noted 

amendment. Accordingly, entry of this amendment is respectfully requested. 

By this amendment, the Applicant has amended the claims so as to put them into a form 

that the Applicant desires to present for examination. 

Conclusion 

In light of the applicant's amendments to the claims and the foregoing Remarks, it is 

respectfully submitted that the present application is in condition for allowance. Should 

the Examiner have any remaining concerns which might prevent the prompt allowance 

of the application, the Examiner is respectfully invited to contact the undersigned at the 

telephone number appearing below. 

No Disclaimers or Disavowals 

The Applicant expressly reserves the right to submit such further or other arguments or 

amendments as may advance the case, at such time and in such manner as the 

Applicant may choose in accordance with law, whether in prosecution herein, in a 

continuation, divisional, re-examination or re-issue proceeding, or such other 

proceeding as may be. 

Although the present communication may include alterations to the application or 

claims, or characterizations of claim scope or referenced art, applicant is not conceding 

in this application that previously pending claims are not patentable over the cited 

references. Rather, any alterations or characterizations are being made to facilitate 

-6-
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Appl. No. 14/489,646 
Arndt. dated February 5, 2016 
Preliminary Amendment 

expeditious prosecution of this application. Applicant reserves the right to pursue at a 

later date any previously pending or other broader or narrower claims that capture any 

subject matter supported by the present disclosure, including subject matter found to be 

specifically disclaimed herein or by any prior prosecution. Accordingly, reviewers of this 

or any parent, child or related prosecution history shall not reasonably infer that 

applicant has made any disclaimers or disavowals of any subject matter supported by 

the present specification. 

Please charge any additional fees including any fees for additional claims or extension 

of time or credit or overpayment to deposit account number 02-2095. 

Should the Examiner deem it beneficial to discuss the application in greater detail, the 

Examiner is kindly requested to contact Philip C. Mendes da Costa by telephone at 416-

957-1695 at the Examiner's convenience. 

Respectfully submitted, 

BERESKIN & PARR LLP/S.E.N.C.R.L., s.r.l. 

f' ,,$.~_4:~ ,:;.-;l~ _ _,{~'Z"" 

By _________ _ 

-7-

Philip C. Mendes da Costa 
Reg. No. 33,106 
Tel: 416-957-1695 

Dyson Ex1004 
Page 759



Electronic Acknowledgement Receipt 

EFSID: 

Application Number: 

International Application Number: 

Confirmation Number: 

Title of Invention: 

First Named Inventor/Applicant Name: 

Customer Number: 

Filer: 

Filer Authorized By: 

Attorney Docket Number: 

Receipt Date: 

Filing Date: 

Time Stamp: 

Application Type: 

Payment information: 

Submitted with Payment 

File Listing: 

Document 
Number 

Warnings: 

Information: 

Document Description 

Preliminary Amendment 

24839817 

14489646 

6255 

SURFACE CLEANING APPARATUS 

Wayne Ernest CONRAD 

1059 

Philip C. Mendes da Costa/Snezana Lisowsky 

Philip C. Mendes da Costa 

10452-P38805US04 

05-FEB-2016 

18-SEP-2014 

16:09:33 

Utility under 35 USC 111 (a) 

I no 

File Name 
File Size(Bytes}/ 
Message Digest 

P38805US04_Preliminary_Ame 183285 
ndment_ll_2015_02-05_Final. 1------------i 

pdf 1ba98b8bec451 b19b8a07c8a8e1 bef4b3c0 
af368 

Multi Pages 
Part /.zip (if appl.) 

no 7 

Dyson Ex1004 
Page 760



Total Files Size (in bytes) 183285 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 

Dyson Ex1004 
Page 761



PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PTO-875 14/489,646 09/18/2014 □ To be Mailed 

ENTITY: [8J LARGE 0 SMALL 0 MICRO 

APPLICATION AS FILED - PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

0 BASIC FEE N/A N/A N/A 
(37 CFR 1.16(a), (b), or (c)) 

□ SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(k), (i), or (m)) 

□ EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A 

TOTAL CLAIMS 
minus 20 = * (37 CFR 1.16(i)) X $ = 

INDEPENDENT CLAIMS 
minus 3 = * (37 CFR 1.16(h)) X $ = 

If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE 
of paper, the application size fee due is $31 O ($155 
for small entity) for each additional 50 sheets or 

(37 CFR 1.16(s)) 
fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

□ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

02/05/2016 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

f-- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR 
w 

Total (37 CFR 
~ 1.16(i)) • 13 Minus ** 27 = 0 X $80 = 0 
0 

Independent z (37 CFR 1 .16(h)) * 1 Minus ***3 = 0 X $420 = 0 w 
~ D Application Size Fee (37 CFR 1.16(s)) 
<( 

□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL ADD'L FEE 0 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
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Examiner-Initiated Interview Summary 

Application No. 

14/489,646 

Examiner 

BRYAN R. MULLER 

All participants (applicant, applicant's representative, PTO personnel): 

(1) BRYAN R. MULLER. 

(2) PHILIP MENDES DA COSTA. 

Date of Interview: 05 February 2016. 

Type: ~ Telephonic O Video Conference 
0 Personal [copy given to: 0 applicant 

(3) __ . 

(4) __ . 

0 applicant's representative] 

Exhibit shown or demonstration conducted: ~ Yes O No. 
If Yes, brief description: Applicant proposed claim amendments. 

Issues Discussed 01 01 0112 01 02 01 03 ~Others 
(For each of the checked box( es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: 55. 

Identification of prior art discussed: __ . 

Substance of Interview 

Applicant(s) 

CONRAD,WAYNE ERNEST 

Art Unit 

3727 

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

The examiner reviewed the applicant's proposed amendments and indicated additional claim limitations in an attempt 
to place the claims in condition for allowance. The applicant agreed to the examiner's proposed claims and will submit 
the amendments as a preliminary amendment ASAP . 

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview. 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the 
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

0 Attachment 

/BRYAN R MULLER/ 
Primary Examiner, Art Unit 3727 

U.S. Patent and Trademark Office 
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the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 
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APPLICATION NO. FILING DATE 

14/489,646 09/18/2014 

TITLE OF INVENTION: SURFACE CLEANING APPARATUS 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $960 

EXAMINER ART UNIT 

MULLER, BRYANR 3727 

I. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. 

Wayne Ernest CONRAD 10452-P38805US04 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE 

$0 $0 

CLASS-SUBCLASS 

015-353000 

2. For printing on the patent front page, list 

(I) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

$960 

(Depositor's name) 

(Signature) 

(Date) 

CONFIRMATION NO. 

6255 

DATE DUE 

05/18/2016 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PTO-2038 is attached. 

0 The director is hereby authorized to charge the required fee( s ), any deficiency, or credits any 
overpayment, to Deposit Account Number ( enclose an extra copy of this form). 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (10-13) Approved for use through 10/31/2013. 
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APPLICATION NO. FILING DATE 
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BERESKIN & PARR LLP/S,E,N,C,RL, s,r,L 
40 KING STREET WEST 
40th Floor 
TORONTO, ON MSH 3Y2 
CANADA 

FIRST NAMED INVENTOR 

Wayne Ernest CONRAD 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

10452-P38805US04 6255 

EXAMINER 

MULLER,BRYANR 

ART UNIT PAPER NUMBER 

3727 

DATE MAILED: 02/18/2016 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the 
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See 
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer 
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to 
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant 
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the 
patent. Any request for reconsideration of the patent term adjustment determination ( or reinstatement of patent term 
adjustment) should follow the process outlined in 37 CPR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and 
Budget approval before requesting most types of information from the public. When 0MB approves an agency 
request to collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration 
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the 
agency to inform the public about the 0MB Control Number's legal significance in accordance with 5 CFR 
1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary 
depending upon the individual case. Any comments on the amount of time you require to complete this form 
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT 
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to 
respond to a collection of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which 
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission 
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and 
Trademark Office may not be able to process and/or examine your submission, which may result in termination of 
proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of these records is required 
by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance 
from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to 
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 
218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under authority 
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations 
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. 
Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication 
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a 
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the 
record was filed in an application which became abandoned or in which the proceedings were terminated 
and which application is referenced by either a published application, an application open to public 
inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Notice of Allowability 

Application No. 
14/489,646 
Examiner 
BRYAN R. MULLER 

Applicant(s) 
CONRAD,WAYNE ERNEST 
Art Unit AIA (First Inventor to File) 

3727 Status 

No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. ~ This communication is responsive to claims filed 2/5/2016. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

2. D An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the restriction 
requirement and election have been incorporated into this action. 

3. ~ The allowed claim(s) is/are 55,56,59,61,62,65,66 and 78-83. As a result of the allowed claim(s), you may be eligible to benefit from 
the Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more 
information, please see http://www.uspto.gov/patents/init events/pph/index.isp or send an inquiry to PPHfeedback(@usoto.gov. 

4. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) D All b) D Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of 
each sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. ~ Notice of References Cited (PTO-892) 

2. ~ Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

/BRYAN R MULLER/ 
Primary Examiner, Art Unit 3727 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) 
20160208 

5. ~ Examiner's Amendment/Comment 

6. ~ Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

Notice of Allowability Part of Paper No./Mail Date 
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Application/Control Number: 14/489,646 

Art Unit: 3727 

EXAMINER'S AMENDMENT 

Page 2 

The present application is being examined under the pre-AIA first to invent provisions. 

Election/Restrictions 

1. This application contains claims directed to the following patentably distinct 

species: 

A. Figures 1 a, 2a and 6. 

B. Figures 1 b, 2b and 7. 

C. Figures 1 c and 2c. 

D. Figures 1 d and 2d. 

The species are independent or distinct because each species introduces materially 

distinct and different structure from one another including size, shape and application. In 

addition, these species are not obvious variants of each other based on the current 

record. 

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species, or 

a single grouping of patentably indistinct species, for prosecution on the merits to which 

the claims shall be restricted if no generic claim is finally held to be allowable. Currently, 

no claims are considered to be generic to all species. 

There is a search and/or examination burden for the patentably distinct species 

as set forth above because at least the following reason(s) apply: the distinct 

embodiments would require extensive consideration to understand the differences of 
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each embodiment as well as extensive search in multiple classification areas and within 

individual class/subclasses. 

Applicant is advised that the reply to this requirement to be complete must 

include (i) an election of a species to be examined even though the requirement 

may be traversed (37 CFR 1 .143) and (ii) identification of the claims encompassing 

the elected species or grouping of patentably indistinct species, including any 

claims subsequently added. An argument that a claim is allowable or that all claims are 

generic is considered nonresponsive unless accompanied by an election. 

The election may be made with or without traverse. To preserve a right to 

petition, the election must be made with traverse. If the reply does not distinctly and 

specifically point out supposed errors in the election of species requirement, the election 

shall be treated as an election without traverse. Traversal must be presented at the time 

of election in order to be considered timely. Failure to timely traverse the requirement 

will result in the loss of right to petition under 37 CFR 1.144. If claims are added after 

the election, applicant must indicate which of these claims are readable on the elected 

species or grouping of patentably indistinct species. 

Should applicant traverse on the ground that the species, or groupings of 

patentably indistinct species from which election is required, are not patentably distinct, 

applicant should submit evidence or identify such evidence now of record showing them 

to be obvious variants or clearly admit on the record that this is the case. In either 

instance, if the examiner finds one of the species unpatentable over the prior art, the 
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evidence or admission may be used in a rejection under 35 U.S.C. 103 or pre-AIA 35 

U.S.C. 103(a) of the other species. 

Upon the allowance of a generic claim, applicant will be entitled to consideration 

of claims to additional species which depend from or otherwise require all the limitations 

of an allowable generic claim as provided by 37 CFR 1.141. 

2. During a telephone conversation with Philip Mendes Da Costa on 2/1/2016 a 

provisional election was made without traverse to prosecute the invention of Species A, 

claims 55, 56, 58-68 and 70-77. Affirmation of this election must be made by applicant 

in replying to this Office action. Claims 57 and 69 (cancelled below) have been 

withdrawn from further consideration by the examiner, 37 CFR 1.142(b), as being drawn 

to a non-elected invention. 

Examiner's Amendment 

3. An examiner's amendment to the record appears below. Should the changes 

and/or additions be unacceptable to applicant, an amendment may be filed as provided 

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 

submitted no later than the payment of the issue fee. 

4. Authorization for this examiner's amendment was given in a telephone interview 

with Philip Mendes Da Costa on 2/5/2016. 

5. The application has been amended as follows: 

a. In claim 55: 
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i. The word "beneath" in line 30 (line 1 of clause ii) has been changed 

to "underneath". 

ii. The phrase "dirt collection region has a bottom that is beneath" in 

lines 31-32 (line 2-3 of clause ii) has been replaced with the word 

"underneath". 

iii. The phrase "of the dirty fluid inlet" has been added after the word 

"axis" in line 35 (line 3 of clause iii). 

b. Claims 59 and 61 have been amended to depend from claim 55. 

2. The following is an examiner's statement of reasons for allowance: the prior art of 

record (considered as a whole) neither anticipates nor renders obvious a hand held 

vacuum cleaner having a fluid flow path including a dirty air inlet, an air treatment 

portion with first and second cyclonic cleaning stages, a pre-motor filter and a fluid flow 

motor with the combination of (i) the second cyclonic cleaning stage including a plurality 

of cyclones in parallel and arranged around a central portion, through which airflow 

enters the upper portion of the central portion after exiting the plurality of cyclones and 

exits the central portion below the upper portion, (ii) the pre-motor filter is positioned 

downstream of the central portion with a central longitudinal axis of the central portion 

passing through the pre-motor filter, (iii) the fluid flow motor having a rotational axis that 

intersects the central longitudinal axis of the central portion, (iv) the motor housing is 

secured to only a portion of a sidewall of the air treatment portion, (v) the fluid flow 

motor and a handle are positioned rearward of the second cyclonic cleaning stage, (vi) 
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the dirt collection region of the first cyclonic cleaning stage is positioned beneath the 

cyclones of the first and second cyclonic cleaning stages and the pre-motor filter and 

(vii) the handle comprises an upwardly extending portion extending away from the fluid 

flow motor housing and the passage axis of the dirty fluid inlet intersects the upwardly 

extending portion of the handle in combination with the rest of the limitations set forth in 

the independent claim. Weistra (5,135,552) is considered to be the closest prior art of 

record with Hwang et al. (7,582,128) and Yung (6,484,350) also having similar structure 

to the claimed invention. However, none of the prior art is considered to make obvious 

the specific configuration of the claimed invention, specifically the particular orientation 

of the cyclones relative to one another, the motor, handle and pre-motor filter or the 

orientation of the motor and handle relative to one another and relative to the central 

portion of the second cyclonic cleaning stage and the inlet axis, respectively. Although 

each of the above listed structures may be taught in the prior art individually, the extent 

to which modification of an apparatus of Weistra or other known prior art would be 

required to reach the claimed invention as a whole is not considered to be obvious. 

Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 
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Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to BRYAN R. MULLER whose telephone number is 

(571 )272-4489. The examiner can normally be reached on Monday thru Friday 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Monica S. Carter can be reached on (571) 272-4475. The fax phone 

number for the organization where this application or proceeding is assigned is 571-

273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/BRYAN R MULLER/ 
Primary Examiner, Art Unit 3727 
2/8/2016 
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Examiner: 
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U.S. Patent and Trademark Office 
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Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 

Sir: 

In accordance with the duty of disclosure under 37 CPR§ 1.56 and§§ 1.97 - 1.98, 
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Applicant(s) wish to make of record the documents listed on the attached form 1449. 
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partial translations of pertinent portions, and/or English language abstracts, of any non-English 
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D Moreover, this communication was not received by any individual designated in § 1.56 ( c) 
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D A payment in the amount required under 37 CPR § 1.17 (p) is provided herewith. 

DEPOSIT ACCOUNT 
In the event that any additional fees are due with respect to this paper, the Commissioner 

is hereby authorized to charge such fees to Deposit Account No. 19-0089 of the undersigned. 

If there should be any questions, the Examiner is invited to contact the undersigned at the 
telephone number listed below. 

December 18, 2014 
GREENBLUM & BERNSTEIN, P.L.C. 
1950 Roland Clarke Place 
Reston, VA 20191 
(703) 716-1191 

Respectfully submitted, 
Wayne Ernest CONRAD 

/Linda J. Hodge/ 
Reg. No. 47,348 
Linda J. Hodge 

Branko Pejic 
Reg. No. 60255 
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Attorney Docket No. P46540.A02 Application No.14/489,646 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventors 

Appl. No. 

Filed 

For 

Wayne Ernest CONRAD 

14/489,646 

September 18, 2014 

SURFACE CLEANING APPARATUS 

Conf. No.: 6255 

Examiner: Not Yet Assigned 

Group Art Unit: 1776 

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 

Commissioner for Patents 
U.S. Patent and Trademark Office 
Customer Service Window, Mail Stop Amendment 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 

Sir: 

In accordance with the duty of disclosure under 37 CPR§ 1.56 and§§ 1.97 - 1.98, 
Applicant(s) wish to bring the following information to the attention of the Examiner. 

Applicant(s) wish to make of record the documents listed on the attached form 1449. 
Copies of the listed documents are attached, where required, as are noted English translations, or 
partial translations of pertinent portions, and/or English language abstracts, of any non-English 
language references. The relevance of any document cited in any International/Foreign Search 
Report or Written Opinion is indicated in the Search Report or Written Opinion. 

CERTIFICATION 

D Each item of information contained in this information disclosure statement was first 
cited in any communication from a foreign patent office in a counterpart foreign 
application not more than three months prior to the filing of this statement. This 
certification does not apply to any document previously cited in the present application. 

D Moreover, this communication was not received by any individual designated in § 1.56 ( c) 
more than thirty days prior to the filing of the Information Disclosure Statement. 

FEES 

D A payment in the amount required under 37 CPR § 1.17 (p) is provided herewith. 

{P46540 02361471.DOC} 1 
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /B.R.M/ 
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Attorney Docket No. P46540.A02 Application No.14/489,646 

DEPOSIT ACCOUNT 
In the event that any additional fees are due with respect to this paper, the Commissioner 

is hereby authorized to charge such fees to Deposit Account No. 19-0089 of the undersigned. 

If there should be any questions, the Examiner is invited to contact the undersigned at the 
telephone number listed below. 

April 1, 2015 
GREENBLUM & BERNSTEIN, P.L.C. 
1950 Roland Clarke Place 
Reston, VA 20191 
(703) 716-1191 

Respectfully submitted, 
Wayne Ernest CONRAD 

/Linda J. Hodge/ 
Linda J. Hodge 
Reg. No. 47,348 

Branko Pejic 
Reg. No. 60255 

{P46540 02361471.DOC}2 
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /B.R.M/ 
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Attorney Docket No. P46540.A02 Application No.14/489,646 

Sheet 1 of 1 

FORM 1449 Atty. Docket No. Application No. 
P46540 14/489,646 

INFORMATION DISCLOSURE STATEMENT 
BY APPLICANT Applicant 

(Use several sheets if necessary) G.B.D. CORP. 

Filing Date Group 
September 18, 2014 1776 

UoSo PATENT DOCUMENTS 

EXAMINER DOCUMENT FILING DATE 
INITIAL NUMBER DATE NAME CLASS SUBCLASS IF APPROPRIATE 

A 5379483 01/10/1995 PINO 

B 8347455 01/08/2013 DYSON et al. 

C 8302250 11/06/2012 DYSON et al. 

D 8387204 03/05/2013 DYSON 

E 8236077 08/07/2012 GOMICIAGA 
-PEREDA et 
al. 

F 8156609 04/17/2012 MILNE et al. 

G 7931716 04/26/2011 OAKHAM 

H 8117712 02/21/2012 Dyson 

I 2009/0313958 12/24/2009 GOMICIAGA 
-PEREDA et 

al. 

FOREIGN PATENT DOCUMENTS 

TRANS- FAMILY ENGLISH 
DOCUMENT LATION MEMBER ABSTRACT 

NUMBER DATE COUNTRY CLASS SUBCLASS YES YES YES 

a 202005020767 08/10/2006 GERMANY X 

b 2251178 07/01/1992 UNITED 
KINGDOM 

C 60-220027 11/02/1985 JAPAN X 

d 63-246116 10/13/1988 JAPAN X 

e 

f 

g 

OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc.) 

1 What's the Best vacuum.com Forum discussion "Dyson DC16 Root 6 Hand Held Vacuum Cleaner; 
http:/ /www.abbysguide.com/vacuum/legacy/cgi-bin/yabb/2618-YaBB.html; dated October 21, 2006. 

2 

EXAMINER/BRYAN R MULLER/ (02/02/2016) I DATE CONSIDERED 02/02/2016 

*EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP 609; draw line through citation if not in 
conformance and not considered. Include copy of this form with next communication to applicant. 

{P46540 02361471.DOCB 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

14/489,646 09/18/2014 

1059 7590 02/22/2016 

BERESKIN & PARR LLP/S.E.N.C.R.L., s.r.l. 
40 KING STREET WEST 
40th Floor 
TORONTO, ON MSH 3Y2 
CANADA 

FIRST NAMED INVENTOR 

Wayne Ernest CONRAD 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

10452-P38805US04 6255 

EXAMINER 

MULLER, BRYAN R 

ART UNIT PAPER NUMBER 

3727 

MAIL DATE DELIVERY MODE 

02/22/2016 PAPER 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

PTOL-90A (Rev. 04/07) 
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Corrected 
Notice of Allowability 

Application No. 
14/489,646 
Examiner 
BRYAN R. MULLER 

Applicant(s) 
CONRAD,WAYNE ERNEST 
Art Unit AIA (First Inventor to File) 

3727 Status 

No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. 1:8] This communication is responsive to claims filed 2/5/2016. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

2. D An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the restriction 
requirement and election have been incorporated into this action. 

3. 1:8] The allowed claim(s) is/are 55,56,59,61,62,65,66 and 78-83. As a result of the allowed claim(s), you may be eligible to benefit from 
the Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more 
information, please see http://www.uspto.gov/patents/init events/pph/index.isp or send an inquiry to PPHfeedback@uspto.gov . 

4. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) D All b) D Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of 
each sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. 1:8] Notice of References Cited (PTO-892) 

2. D Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

/BRYAN R MULLER/ 
Primary Examiner, Art Unit 3727 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) 
20160219 

5. 1:8] Examiner's Amendment/Comment 

6. 1:8] Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

Notice of Allowability Part of Paper No./Mail Date 
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Application/Control Number: 14/489,646 

Art Unit: 3727 

EXAMINER'S AMENDMENT 

Page 2 

The present application is being examined under the pre-AIA first to invent provisions. 

Election/Restrictions 

1. This application contains claims directed to the following patentably distinct 

species: 

A. Figures 1 a, 2a and 6. 

B. Figures 1 b, 2b and 7. 

C. Figures 1 c and 2c. 

D. Figures 1 d and 2d. 

The species are independent or distinct because each species introduces materially 

distinct and different structure from one another including size, shape and application. In 

addition, these species are not obvious variants of each other based on the current 

record. 

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species, or 

a single grouping of patentably indistinct species, for prosecution on the merits to which 

the claims shall be restricted if no generic claim is finally held to be allowable. Currently, 

no claims are considered to be generic to all species. 

There is a search and/or examination burden for the patentably distinct species 

as set forth above because at least the following reason(s) apply: the distinct 

embodiments would require extensive consideration to understand the differences of 
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Page 3 

each embodiment as well as extensive search in multiple classification areas and within 

individual class/subclasses. 

Applicant is advised that the reply to this requirement to be complete must 

include (i) an election of a species to be examined even though the requirement 

may be traversed (37 CFR 1 .143) and (ii) identification of the claims encompassing 

the elected species or grouping of patentably indistinct species, including any 

claims subsequently added. An argument that a claim is allowable or that all claims are 

generic is considered nonresponsive unless accompanied by an election. 

The election may be made with or without traverse. To preserve a right to 

petition, the election must be made with traverse. If the reply does not distinctly and 

specifically point out supposed errors in the election of species requirement, the election 

shall be treated as an election without traverse. Traversal must be presented at the time 

of election in order to be considered timely. Failure to timely traverse the requirement 

will result in the loss of right to petition under 37 CFR 1.144. If claims are added after 

the election, applicant must indicate which of these claims are readable on the elected 

species or grouping of patentably indistinct species. 

Should applicant traverse on the ground that the species, or groupings of 

patentably indistinct species from which election is required, are not patentably distinct, 

applicant should submit evidence or identify such evidence now of record showing them 

to be obvious variants or clearly admit on the record that this is the case. In either 

instance, if the examiner finds one of the species unpatentable over the prior art, the 
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evidence or admission may be used in a rejection under 35 U.S.C. 103 or pre-AIA 35 

U.S.C. 103(a) of the other species. 

Upon the allowance of a generic claim, applicant will be entitled to consideration 

of claims to additional species which depend from or otherwise require all the limitations 

of an allowable generic claim as provided by 37 CFR 1.141. 

2. During a telephone conversation with Philip Mendes Da Costa on 2/1/2016 a 

provisional election was made without traverse to prosecute the invention of Species A, 

claims 55, 56, 58-68 and 70-77. Affirmation of this election must be made by applicant 

in replying to this Office action. Claims 57 and 69 (cancelled below) have been 

withdrawn from further consideration by the examiner, 37 CFR 1.142(b), as being drawn 

to a non-elected invention. 

Examiner's Amendment 

3. An examiner's amendment to the record appears below. Should the changes 

and/or additions be unacceptable to applicant, an amendment may be filed as provided 

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 

submitted no later than the payment of the issue fee. 

4. Authorization for this examiner's amendment was given in a telephone interview 

with Philip Mendes Da Costa on 2/5/2016. 

5. The application has been amended as follows: 

a. In claim 55: 

i. Clause ii (lines 30-32) has been amended as follows: 
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(ii) the dirt collection region is positioned beneath and vertically aligned 

with the cyclones of the first and second cyclonic cleaning stage.§. and the 

second cyclonic cleaning stage and the dirt collection region has a bottom 

that is beneath the pre-motor filter; and, 

ii. The phrase "of the dirty fluid inlet" has been added after the word 

"axis" in line 35 (line 3 of clause iii). 

b. Claims 59 and 61 have been amended to depend from claim 55. 

2. The following is an examiner's statement of reasons for allowance: the prior art of 

record (considered as a whole) neither anticipates nor renders obvious a hand held 

vacuum cleaner having a fluid flow path including a dirty air inlet, an air treatment 

portion with first and second cyclonic cleaning stages, a pre-motor filter and a fluid flow 

motor with the combination of (i) the second cyclonic cleaning stage including a plurality 

of cyclones in parallel and arranged around a central portion, through which airflow 

enters the upper portion of the central portion after exiting the plurality of cyclones and 

exits the central portion below the upper portion, (ii) the pre-motor filter is positioned 

downstream of the central portion with a central longitudinal axis of the central portion 

passing through the pre-motor filter, (iii) the fluid flow motor having a rotational axis that 

intersects the central longitudinal axis of the central portion, (iv) the motor housing is 

secured to only a portion of a sidewall of the air treatment portion, (v) the fluid flow 

motor and a handle are positioned rearward of the second cyclonic cleaning stage, (vi) 

the dirt collection region of the first cyclonic cleaning stage is positioned beneath the 

cyclones of the first and second cyclonic cleaning stages and the pre-motor filter and 
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(vii) the handle comprises an upwardly extending portion extending away from the fluid 

flow motor housing and the passage axis of the dirty fluid inlet intersects the upwardly 

extending portion of the handle in combination with the rest of the limitations set forth in 

the independent claim. Weistra (5,135,552) is considered to be the closest prior art of 

record with Hwang et al. (7,582,128) and Yung (6,484,350) also having similar structure 

to the claimed invention. However, none of the prior art is considered to make obvious 

the specific configuration of the claimed invention, specifically the particular orientation 

of the cyclones relative to one another, the motor, handle and pre-motor filter or the 

orientation of the motor and handle relative to one another and relative to the central 

portion of the second cyclonic cleaning stage and the inlet axis, respectively. Although 

each of the above listed structures may be taught in the prior art individually, the extent 

to which modification of an apparatus of Weistra or other known prior art would be 

required to reach the claimed invention as a whole is not considered to be obvious. 

Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to BRYAN R. MULLER whose telephone number is 

(571 )272-4489. The examiner can normally be reached on Monday thru Friday 8-5. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Monica S. Carter can be reached on (571) 272-4475. The fax phone 

number for the organization where this application or proceeding is assigned is 571-

273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/BRYAN R MULLER/ 
Primary Examiner, Art Unit 3727 
2/19/2016 
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Examiner Bryan Muller 

Docket No. 10452-P38805US04 

Customer No. 01059 

Mail Stop Amendment 
Honorable Commissioner for Patents 
P. 0. Box 1450 
Alexandria, Virginia 22313-1450 

Sir: 

RESPONSE 

February 22, 2016 

In the Corrected Notice of Allowability mailed February 22, 2016, the Examiner 

requested restriction of prosecution to one of the following species: 

Species A: Represented by Figures 1 a, 2a and 6; 

Species B: Represented by Figures 1 b, 2b and 7; 

Species C: Represented by Figures 1 c and 2c; and 

Species D: Represented by Figures 1 d and 2d. 

Beres kin & Parr lLP 

Scotia Plaza, 40 King Street West, 40th Floor, Toronto, Ontario, Canada ~v15H 3Y2 
Tel: 416.364.7311 Fax: 416.361."1398 www.b<.'!r~!Skinparr,ccrn 

'fO!HHH"'O M!SS!S$AlH1A WA'f~!H.00 MON"fi:l:£.IH 

Dyson Ex1004 
Page 812



Appl. No. 14/489,646 
Response to Notice of Allowability 

In a telephone discussion with the Examiner on February 1, 2016, the Applicant elected 

Species A, without traverse. In the corrected Notice of Allowability, the Examiner 

advised that an affirmation of the election is required. Accordingly, the Applicant elects 

Species A without traverse. The Applicant reserves the right to pursue the non-elected 

claims in one or more related applications. 

The Applicant has concurrently paid the issue fees. The Applicant submits that 

the application is now in condition for issuance. 

Respectfully submitted, 

BERESKIN & PARR LLP/S.E.N.C.R.L., s.r.l. 

By _________ _ 

-2-

Philip C. Mendes da Costa 
Reg. No. 33,106 
Tel: 416-957-1695 
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lnventor(s) 
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Applicant( s) 
Omachron Intellectual Property Inc., Hampton, ON, CANADA; 

Power of Attorney: The patent practitioners associated with Customer Number 01059 

Domestic Priority data as claimed by applicant 
This application is a CON of 11/953,292 12/10/2007 PAT 8869344 
which claims benefit of 60/893,990 03/09/2007 
and claims benefit of 60/894,005 03/09/2007 
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Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: No 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 09/23/2014 
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Projected Publication Date: Not Applicable 

Non-Publication Request: No 
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Preliminary Class 
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Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 
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patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
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application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

14/489,646 04/05/2016 

1059 7590 03/16/2016 

BERESKIN & PARR LLP/S.E.N.C.R.L., s.r.l. 
40 KING STREET WEST 
40th Floor 
TORONTO, ON MSH 3Y2 
CANADA 

PATENT NO. 

9301666 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

10452-P38805US04 6255 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment is 48 day(s). Any patent to issue from the above-identified application will 
include an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the 
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee 
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management 
(ODM) at (571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Wayne Ernest CONRAD, Hampton, CANADA; 
Omachron Intellectual Property Inc., Hampton, ON, CANADA; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
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