
May 5, 1970 HIDEYA KosHIYAMA 3,509,590 
VACUUM CLEANER 

Filed Jan. 26, 1967 - - 4 Sheets-Sheet l 

2 SSS 4T 22s. 
S. 

  



May 5, 1970 . HIDEYA Koshiyama 3,509,590 : 
it... is is ... ... VACUUMCLEANER... . . . . . 

Filed Jan. 26, 1967 

  

  

  



May 5, 1970 HDEYA KoshiyaMA 3,509,590 
WACUUM, CLEANER 

Filed Jan. 26, 1967 4. Sheets-Sheet. 5 

FIG. 

39 

ra 

  

  

  

    

  



May 5, 1970 HIDEYA, KOSHYAMA 3,509,590 
WACUUM, CLEANER 

Fied Jan. 26, 1967 4. Sheets-Sheet 4 

I 

S 2 S 
S 2 y 

    

  



e. te 
3. ver the earlier developed uprighty 

has increased from year to year due to the greater flex 

for typical household cleaning to the point where the 
former equipment is used almost exclusively at the pres 
ent time. There are, however, certain disadvantages to 
the canister-type equipment relating to the stability and 
to the storage thereof. 

Presently used equipment generally consists of a nozzle 
releasably connected at the suction inlet of the cleaner 
by a flexible hose and, if necessary, various combinations 
of rigid air pipes, which telescope with one another and 
interconnect one end of the flexible hose with the cleaner 
nozzle. The air pipes are ordinarily provided in several 
Sections which interlock with one another by force fit 
to produce a rigid air pipe of the proper length to facilitate 
movement of the cleaner nozzle comfortably by a person 
of normal height. The pipes are made in sections rather 
than in one piece so that the various lengths may be 
disassembled for compact storage. However, the storage 
of these short lengths of pipe and the more cumbersome 
flexible hose has proven to be very inconvenient due to 
the shape and configuration of these parts. In addition, 
while the flexible hose may be manipulated to an extent, 
due to its diameter and construction it is not capable of 
compact coiling for storage. It has also been found in 
practice that while the force fit assembly of the short 
pipe lengths of the air pipe provides for a rapid assem 
bling of the elements, they have a tendency to work 
loose during operation of the cleaner causing a separa 
tion of the various pipe lengths resulting in a dropping 
off of the cleaner nozzle. 

In addition to the storage problems inherent in the 
cleaners of known construction, it has been found, 
especially in connection with canister-type cleaners, that 
the manueverability thereof over obstacles during the 
cleaning operation is far from satisfactory. With such 
equipment, it is the natural practice to pull the cleaner 
by the flexible cleaner hose; however, due to the fact 
that the force on the cleaner hose is directed at the end 
of the cleaner hose well above the body of the cleaner, 
rapid movement very often results in a pitching of the 
cleaner body in a back and forth direction causing a 
toppling or tumbling of the cleaner resulting in damage 
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cleaner is standing 
toppling of the cle: 
al rves as 

: new 
cushioning effe ... . . . . . . r. . . . . . . - - - - - - - -- 

to prevent tipping and damage to the surface upon 
which it is traveling and other adjacent objects. 

It is still another object of the present invention to 
provide a new vacuum cleaner construction having a 
conveniently accessible storage case for cleaning lim 
plements and other attachments utilized with the overall 
combination. 

It is another object of the present invention to provide 
a new vacuum cleaner construction providing means for 
the simplified and compact storage of accessories without . 
requiring complete disassembly of air hose, air pipes, 
cleaner nozzle, and associated items. 
These and other objects, features and advantages will 

become more apparent from the following detailed de 
scription of the present invention when taken in con 
junction with the accompanying drawings, which illus 
trate the various features thereof, and wherein: - 
FIGURE 1 is a side view of a cleaner constructed in 

accordance with the present invention; 
FIGURE 2 is a rear view of the back end of the 

cleaner of FIGURE 1; 
FIGURE 3 is an enlarged side view partly cut away 

of the cleaner of FIGURE 1; 
FIGURE 4 is a bottom plan view of the cleaner of 

FIGURE 1; 
FIGURE 5 is a perspective view of a portion of the 

handle construction of the cleaner of FIGURE 1 show 
ing the air pipe holding means; 
FIGURE 6 is a vertical sectional view taken along 

line VI-VI of FIGURE 5; 
FIGURE 7 is a front view of the caster wheel assembly 

employed in the cleaner of FIGURE 1 at the front end 
thereof; 
FIGURE 8 is a bottom plan view of the 

construction of FIGURE 7; 
FIGURE 9 is a vertical sectional view taken along line 

IX-IX of FIGURE; 
FIGURE 10 is a perspective view of the upper con 

struction of the cleaner of FIGURE 1 showing a storage 
case for the cleaning elements mounted thereon; 
FIGURE 11 is a vertical sectional view of the storage 

case of FIGURE 10; 
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FIGURE 12 shows a second embodiment of the pres 

ent invention having a modified wheel mounting member 
for the rear wheel combination similar to that of the 
embodiment of FIGURE.1; 
FIGURE 13 is a vertical sectional view. of the wheel 

mounting member of FIGURE 12; . 
FIGURE 14 shows another modification of the wheel 

mounting member similar to those of FIGURES 1 and 12; 
FIGURES 15 and 16 show views of another modified 

air pipe holding means similar to that illustrated in FIG 
URE 5; ... . . . . . . . . 

FIGURES 17 and 18 illustrate another embodiment of 
the present invention having a foldable handle for Sup 
port of the equipment accessories; and 
FIGURES 19 and 20 show the handle hinge construc 

tion for the embodiment of FIGURES 17 and 18. 
OETALEED DESCRIPTION OF THE INVENTION, 

The same reference numerals have been utilized to 
identify identical parts in the various views of the drawing 
wherever possible. While certain specific constructions are 
described in the following specification and illustrated in 
the drawings as examples of the present invention, it 
should be understood that obvious modifications or equival 
lent constructions can be provided in lieuthereof without 
departing from the spirit and scope of the present in 
vention. 

Referring now more specifically to the drawings, FIG 
URES-1 through 4 illustrate a canister-type vacuum 
cleaner 1 including an upper housing casing 2 and a lower 
housing casing 3 releasably secured to one another by 
suitable locking members 4 and enclosing standard power 
equipment, Such as a motor, a fan and a filter (not shown) 
of any suitable construction generally provided for such 
cleaner units. The lower casing 3 is provided with an air 
Suction inlet 5 at the front end thereof to which one end 
6 of a flexible, air hose 7 is detachably mounted. To the 
other end of the flexible hose 7 is connected a nozzle 10 
by way of a curved rigid air pipe 8 and a straight rigid 
air pipe 9, which may beformed in one or more removable 
sections. The flexible hose 7 and the air pipes 8 and 9 
in combination serve as the air conduit member between 
the nozzle 10 and the air suction inlet 5 of the cleaner. 
The lower casing 3 is further provided with a front 

caster wheel 13, a pair of main wheels 12 somewhat larger 
in diameter than the caster wheel 13, and a pair of rear 
auxiliary wheels 14. Amounting and support bracket 11 
is secured to the bottom face of the lower casing 3 for 
mounting the main wheels 12 and the rear, wheels 14, as 
seen in FIGURE 4. The bracket 11 includes a pair of 
transversely disposed arms 15 serving as respective axles 
for the main wheels 12 and is formed integrally with a 
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U-shaped bracket portion consisting of leg members 16 
and cross-member 17. The leg members 16 are bent up 
wardly at the rearward ends thereof, so that the cross 
member 17 extends at an angle to the base or bottom face 
of the lower cleaner casing 3, and serves, as will be in 
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dicated in greater detail hereinafter, as a support for the 
cleaner nozzle 10. The rear auxiliary wheels 14 are sup 
ported upon a shaft 19 which is in turn supported between 
the leg members 16 of the bracket 11. The bracket 11 may 
be secured to the lowerface of the casing 3 by any suit 
able conventional fastening members, such as the screws. 
18. .. ::::::::: 
The bracket. 11... is preferably mounted to the casing 

3 at a point behind the center of gravity G of the cleaner, 
as illustrated in FIGURES3 and 4, so that the axles 15 
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4. 
dynamic balance and resistance against tipping is pro 
vided so that the cleaner may quickly recover to the 
normal state of equilibrium upon being subjected to pitch 
ing forces during maneuver thereof. Thus, this embodi 
ment of the present invention provides an especially in 
proved pitching maneuverability which allows the cleaner 
to move over obstacles on the floor without tipping or 
critical loss of stability. - 
The rear wheels 14 are so positioned and dimensioned in 

comparison with the main wheels 12 that they ride or float 
above the floor, by a certain height Ha when the cleaner 
is in its normal equilibrium state of rest, but will contact 
the floor to provide equilibrium to the cleaner should the 
cleaner body be pitched backward around the rear wheels 
12 to the critical equilibrium point by a distance H where 
the center of gravity passes through the axle of wheels 12. 
Thus, the cleaner is always maintained in a state of equi 
librium, either due to the position of the center of gravity 
of the cleaner construction; or through contact of the rear 
wheels 14 with the surface over which the cleaner is being 
pulled. The heights H and H are selected to be approxi 
mately 38 to 40 centimeters, respectively, since this range 
makes possible a traversal of usually encountered ob 
stacles without loss of stability. 
A handle 20 is secured to the upper casing 2 of the 

cleaner 1 by a suitable securing means 21 so as to extend 
at a slight angle to the vertical in the rearward direction 
permitting movement of the cleaner by way of a grip 
22 mounted at the upper end of the handle. 20. A cross 
piece 23 is secured to the handle 20 at a point below the 
grip. 22 by means of suitable securing means 24 and is 
provided, as illustrated specifically in FIGURES 5 and 
6, with a protruding or pressed out portion 25 on either 
side of which a pair of brackets 26 are formed, preferably, 
by pressing out tabs from the cross piece 23. A holder 27 
for the rigid air conduit 9 formed of a shaped wire having 
a curved contact portion 28 for clamping around the outer 
periphery of the conduit 9 is mounted by the end portions 
29 thereof in suitable support holes in the brackets 26 on 
the cross piece 23. The end portion 29 of the wire holder 
27 is provided with a terminal protruding portion engag 
ing frictionally with the inner contour of the protruding 
portion 25, as illustrated in FIGURE 6, so as to provide 
for a spring locking of the holder 27 in the raised or hori 
zontal position. 
As illustrated in FIGURE 1, with the holder 27 extend 

ing in the horizontal position and the cleaner nozzle 10 
supported upon the angular portion 17 of the bracket 11, 
the air cleaner conduit 9 may be clamped into the curved 
contact portion 28 of the holder 27 thereby supporting the 
conduit in a substantially vertical position with the curved 
conduit portion extending rearwardly so that the flexible 
hose 7 is stretched between the air suction inlet 5 and the 
upper curved end 8 of the rigid conduit. In this way, the 
flexible hose and the rigid conduit may be stored with the 
cleaning apparatus without dismantling or removal from 
the equipment for storage separate from the cleaner cas 
ing. This also makes possible a more secure interconnec 
tion of the rigid pipe sections, which no longer, have to 
be disassembled for storage, eliminating the annoying 
separation of these sections during use. . . . . :::: 
The front caster wheel construction 13 for the embodi 

ment of FIGURE.1, is preferably constituted in the form 
of a resiliently mounted caster, as shown in FIGURES 7 
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for-the-wheels 12 are located on a line spaced from the 
vertical line of the center of gravity G by horizontal dis 
tance 8 toward the rear of the cleaner construction. This 
distance 6 is preferably selected so as to place the center 
of gravity G of the cleaner at a suitable point between 
the front caster wheel 13 and the main wheels 12. In this 
way, with the cleaner normally supported on a floor 
by the front caster wheel and the main wheels, a good 5 

through9. In this construction, a base plate 30 is mounted 
directly to the lowerface of the casing 3 by suitable means 
(not shown), and a support bracket 31 is horizontally role 
tatably mounted in the conventional snap-locking manner 
by means of the ring 38 on a shaft 32 secured to the base 
plate 30. A pivot shaft 35 extending transversely to the 
shaft 32 pivotably connects the bracket 31 to a wheel sup 
port member 33, which is mounted on the bracket 33 by 
means of axle 34. Resilient support for the wheel is then 
provided to cushion rotation of the wheel 13 mounted 
on the rotating bracket 33 by means of a spring 36 in 



main cleaner construction. As 
sily 
ated 

the trash carrier-42 may be provided with 
for engaging over the 
providing for simplified r 
therein without requiring a 
carrying container itself.i. 
While the embodiment of FIGURES 1 through 4 i 

.. els 14, it is also within 

An alternative embodiment illustrated in FIGURES 12 
and 13 utilizes a single rear wheel 14 mounted by means 
of a resilient shaft. 43 between the legs 16 of the bracket 
member 11. The cushioning effect of the rear wheel is 
provided by a flexing of the flexible shaft 43 upon contact 
of the wheel 14 with the surface over which the cleaner 
is being moved. In other respects, the bracket member 
11' may be substantially identical to that provided in the 
embodiment of FIGURES 1 through 4. 

In order to increase the resiliency of the wheel mount 
ing member 11 over that provided even by a flexible 
plastic bracket, a plurality of aligned slots 44, as illustrated 
in FIGURE 14 may be provided at the point of support 
of the bracket 11 at the lower casing 3 of the cleaner. 
The slots 44 serve to eliminate the rigidity provided by 
the substantially U-shaped cross section of the bracket at 
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the points where the slots are positioned, and if the bracket 
is secured to the casing 3 at points on either side of the 
slots 44, a flexibility is provided without sacrificing the 
structural strength of the combination. A flexible shaft 
19 with a single wheel 14 may also be included in this 
combination to provide for maximum flexibility and cush 
ioning of the rear wheel combination. 
FIGURES 15 and 16 disclose another embodiment of 

the present invention including a modified handle con 
struction having an air conduit holder 46 formed as an 
integral part of the grip portion of the handle 20. The 
grip portion is formed into a V-shaped or U-shaped curve 
to accommodate the rigid conduit 9 and a flexible band 
47 is positioned over the looped end of the air duct con 
sisting of the flexible hose 7 and the rigid curved portion 
8 of the air conduit so that the resilience of the flexible 
hose 7 connected to the air suction intake of the cleaner 
serves to maintain the rigid conduit 9 in firm contact 
with the curved portion 46 of the handle while the vacuum 

60 

65 

70 

75 

thereby. . . 
... Another em. 
trated in FIGU 

membe 

form a closure . . 
for the cleaning element storage case 54. 
The foregoing embodiments have been described in 

connection with a canister-type vacuum cleaner construc 
tion; however, it should be apparent that the principles 
thereof may also be applied equally well to other types 
of cleaner constructions, such as the conventional tank 
type construction and similar arrangements. It should also 
be apparent that the operating efficiency and workability 
of the cleaner in accordance with the present invention 
is greatly improved over the constructions provided by 
the prior art and the difficulties enumerated above in con 
nection with the prior art devices is completely eliminated 
or substantially reduced by the novel features of the 
present invention. Moreover, due to the simplified con 
struction of the present invention, the cost of manufacture 
has been greatly decreased, while the speed of manu 
facture and dependability and durability of construction 
have been greatly increased. 

I have shown and described several embodiments in 
accordance with the present invention. It is understood 
that the same is not limited thereto but is susceptible of 
numerous changes and modifications as known to a person 
skilled in the art. 

I claim: 
1. A canister-type movable vacuum cleaner comprising 

a casing enclosing power equipment for said cleaner; 
an air suction inlet provided on said casing for produc 

ing a suction in a suction nozzle via air conduit 
means; 

an elongated handle mounted on said casing having a 
holding member mounted thereon for holding said air 
conduit means intermediate the ends thereof; 

a pair of main wheels and at least one additional wheel 
mounted on said casing with said additional wheel 

  



being positioned adjacent one end of said casing for 
movably supporting said casing; 

a rest member secured to and projecting from the other . 
end of said casing including a support portion for 
supporting said suction nozzle; and . 

at least one auxiliary wheel mounted on said rest men 
ber, ... : ... ." . - - . . . . . ;- 

wherein said auxiliary wheel is spaced a predetermined 
distance above the surface upon which the cleaner 
is supported and a vertical line through the center 

wheels and said additional wheel when said casing is 
supported in a first position on said main wheels and 
said additional wheel, and the vertical line th 
the center of gravity of the cleaner passes through 
the vicinity of the axis of said main wheels when 
the casing is supported in a second position on said 
main wheels and said auxiliary wheel & 4-1-ra. 
cleaner is maintained in an equilibriu 
either said first or said second positio ; : :". 

2. The combination defined in claim 1 wherein said, 
holding member includes a 
clasp for engaging sa . . . . . . 
tion nozzle supported on said rest memb - - - 

3. The combination defined in claim 2 wherei 

s S 

condition in 

said suc 

holding member further includes a bracket secured to said : 
handle having a pressed out portion in communication 
with said flexible clasp for locking said clasp in an extend 
ed position. 4. The combination defined in claim 1 further including 30 
a storage container removably mounted on said handle 
ably mounted on said storage container. 
for storing cleaing elements and a trash container detach 

5. The combination defined in claim 1 wherein said hold- . . . 
ing member consists of a flexible band mounted over a 35 
looped central portion of said air conduit so as to press 
said conduit against said handle with one end thereof 
connected to said suction inlet and said suction nozzle end 
supported on said rest member. . 

of said handle includes a substantially U-shaped portion 
for engagement with said air conduit. 

7. The combination defined in claim 1 wherei .." 
handle is hinged in first and second places for folding 
into a horizontal position and magnet means for locking 
the end thereof so that said handle forms a substantially 
rigid rectangle. 

8. The combination defined in claim 7 further including 
a storage container mounted on said casing adjacent said. 
handle and a closure means secured to said handle for 

rest member is composed of flexible material. . . 

-, ::: - ". "s - 0 

of gravity of the cleaner passes between said main 

20. 

mounted flexible 

6. The combination defined in claim 5 wherein the end 

45 

closing said container in the folded condition of said 
handle. . . . . . . " 

9. The combination defined in claim 1 wherein said rest 
member is constructed with a substantially U-shaped cross 
Section having a pair of leg members and a cross member. 

10. The combination defined in claim 1 wherein said 

11. The combination defined in claim 1 wherein said 
auxiliary wheel is resiliently mounted on said rest mem 
ber. . . . . 

12. The combination defined in clai 
pair of leg members have at least a pair 
reasing the flexibility of said bracket. 
13. A mobile vacuum cleaner comprising: 
acuum power means including a casing and 
inlet therein for producing a suction, . . . . . . . . 

a pair of main wheels and at least one additional wheel. 
mounted on either side of a vertical line through the 
center of gravity of said casing for support of the 

wherein said 
slots for in 

suction 

tional wheel being positioned adjacent to said suction 
inlet at one end of said casing, 

a suction nozzle and air conduit means for detachably 
onnecting said nozzle to said suction inlet, and 
est member secured to and projecting from the other 
end of said casing opposite said additional wheel and 
including a support portion for supporting said suc 
tion nozzle, said rest member being spaced above the 
Support plane of said cleaner in said first equilibrium 

for said cleaner in a second equilibrium position on 

passing through the vicinity of the axis of said main 
wheels. . . . . . . . . . . . . . . . . . . . 
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cleaner in a first equilibrium position with said addi 

position by a sufficient distance to provide support 
aid main wheels and said rest member with the ver 
cal line through the center of gravity of said cleaner 

  

  

  

  

  

    

    

  

  

  

  


