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 entrained dirt through the conduit. Other objects of the
invention are the achievement of economy and slmphclty,

This invention relates to an attachment for a vacuum -

cleaner and has for a primary object the provision of an
attachment in which a rotary or otherwise drivable clean-
ing element is power-driven from the motor or power
source of the basic vacuum cleaner unit.

As is well known, vacuum cleaners are of a few. basic
types. One type will include a base unit having an elec-
tric motor and a housing provided with a relatively large
suction port that is used primarily for cleaning horizontal
surfaces, sich as rugs, carpets, floors, etc. In the so-
called tank type, the bsic unit does not itself include
means for cleaning horizontal surfaces but has a suction

- port to which a floor-cleaning element is connectible as
one of many attachments. In both types of cleaners,
there are several attachments for various purposes, such
as for cleaning walls, Venetian blinds, furniture, etc.
The same general characterization exists as to industrial
cleaners and even those connected to a central source of
vacuum as in hotels, for example. In all of these clean-
ers, efficiency, such as it is, of the attachment depends
solely on vacuum or suction and no successful com-
mercial embodiment of an attachment having a rotary
or otherwise drivable cleaning element is known.

Previous attempts have been made to design attach-
ments having power-driven cleaning elements in associa-
tion with the intake or suction port but these have in
the main proven unsuccessful, primarily becanse of the
failure of earlier designers to solve the problem of trans-
mitting drive from the basic vacuum cleaner to the driv-
able element in the attachment head. According to the
present invention, this problem is simply and efficiently
solved by the provision of a coaxial flexible cjévc shaft
having telescopic connections at opposite ends respec-
tively to the vacuum cleaner power shaft and ta the driv-
able element in the attachment head. It is an important

object of the invention to provide an improved attach-

ment head and conduit therefor including one or more
couplings, each of which has a novel bearing support.
Another object of the invention is to utilize, in a conduit
~of the flexible type capable of axial shortening and
lengthening, an intermal coaxial drive shaft connected
between bearings at opposite ends of the conduit in such
manner that the conduit itself is retained against axial
extension; as a matter of fact, the installation of the

shaft is such as to place the conduit in slight axial com-

pression. This eliminates rubbing of the coaxial drive
shaft against the inner wall surfaces of the conduit. A
" further object of the invention is to utilize a flexible
drive shaft including a non-rotatable casing or housing.
The invention features also the provision of an improved
coupling which is enlarged in cross section to compensate
for the area used up by the bearing and its support. In
this respect, the invention has for a further feature the
utilization with the radial support for the bearing of a
rotatable arm that operates substantially in shearing re-
' Jationship to the radial support so as to disintégrate large

particles, such as cigaret butts, passmg through the con- -

duit, The radial shear member is preferably made yield-
able so that it may yield in the event that it encounters
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-the use of couplings both at the basic cleaner unit and at

the attachment head; the utilization as far as possible of
conventional components so that the attachment may be
readily interchanged with a large variety of cleaners and
other attachments; and the achievement of light weight
so that the attachment may be readily used by the aver-
age housewife as well as by personnel i in semee stations,
hotels, etc.

- The foregoing and other unportant objects and desir-
able features inherent in and encompassed by the inven-
tion will become apparent as a preferred embodiment
of the invention is disclosed in detail in the following .
specification and accompanying sheet of drawings, the
sev;:ral figures of which will be descnbed immediately
below.

Fig. 1 is a perspectxve view showmg a preferred em-
bodiment of the attachment in association with one type
‘of basic vacuum cleaner. .

Fig. 2 is a sectional view, on an enlarged scale, and

" with intermediate portions omitted, as seen substantially

along the line 2—2 of Fig. 1. .

Fig. 3 is an enlarged sectional view showing one means
of temporarily closing the driving socket in the vacuum
cleaner power shaft when the shaft and attachment are
not used.

Fig. 4 is a transverse sectional view on the line 4—4
‘of Fig. 2.

80 Fig. S is a fragmentary sectional view, drawn to the

scale of Fxg 2, as seen along the line 5§ of Fxg. .

Fig. 6 is an enlarged fragmentary sectxonal view as
seen along the line 6—6 of Fig. 2.

Fig. 7 is an enlarged fragmentary sectxonal view as
seen along the line 7—7 of Fig. 2.

Fig. 1 best illustrates the over-all arrangement, where-
in the letter V designates generally a vacuum cleaner of
one conventional type which has a motor housing 10, a
floor-cleaning portion 12 and a conventional cleaner bag

14, the unit being supported on small wheels 16, as is

customary, to achieve portability. -
The attachment is designated generally by the letter

A and comprises a hollow cleaning head H, a conduit C
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an ob;ect of substantial resistance, such as a paper clip, -

bobby pin, etc. The internal characteristics of the cou-
pling -and its associated parts involve airfoil pnncxples
to eliminate obstructions to the passage of air and air-

70

and couplings X and Y for coupling opposite first and
second ends of the conduit respectively to the head and
to the vacuum cleaner V. The conduit C is predominantly
flexible but the couplings X and Y are relatively rigid
fo afford support for mternal drive means, as will pres-
ently appear.

_The head H, being hollow, has an internal chamber 18
to which leads an intake opening 20, which opening is
defined by an elongated marginal portion 22 transverse

“to-the longitudinal axis of a tubular part 24 which has

an open rear end 26 communicating with the interior
chamber 18. The head, as well as the couplings X and
Y, may be of any suitable molded or cast construction,
and it is immaterial, for patent purposes, whether it is
metal or non-metal. Preferably, the marginal intake por-
tion 22 and the tubular part 24 are molded or cast in-
tegrally with the body part of the head H.

_Associated with the head is a drivable cleaning ele-
ment, here in the form of an elongated rotary brush 28
journaled at its opposite ends respectively in bearings
within the head, only one of which bearings is visible
at 30 in Fig. §, it being understood that the construction
at the opposite end is the same. A bearing 32 is mounted
within the chamber 18, coaxially with the tubular part

24 and is mounted. or positioned by means of a'single

radial support 34 preferably molded or cast integrally
with the structure of the head H. The details of the
bearing are shown in Fig. 7. This bearing journals a
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longitudinally coaxial driven shaft 36. Journaling may
be accomplished in any .suitable manner, as by an oil-
impregnated bearing 38; although, it will be obvious that
roller bearings or even ball bearings may be used if
desired. However, the oil-impregnated type lends itself
to the construction because of its relatively small size.

The shaft 36 includes a forward or driving portion in

the form of a sheave or pulley 40 having formed integrally
therewith an annular flange 42 that establishes a dust
cap over the forward end of the bearing 36. The sheave
40, as best seen in Fig. 2, is in vertical alinement with
but has its axis transverse to the axis of the rotary brush
28. Driving means interconnects the sheave 40 and the
brush 28, such driving means here taking the form of a
crossed belt 44. The forward portion or nose of the
head H has a coaxial removable cap 46 threaded into
the head and removable, as by means of a screwdriver
slot 48, to provide access to the sheave and belt. The
radial support 34 for the bearing 32 may be drilled at
50 to establish an oil hole for lubrication of the bearing,
wl'hich oil hole is normally closed by a removable threaded
plug 52.

The sheave 40 prevents axial displacement of the shaft
36 in a rearward direction and forward axial displacement
of the shaft is prevented by a sleeve 54 that encircles
the shaft 36 just behind the bearing 38. The shaft in-

. cludes- a rearward coaxial extension that forms a driven
or input portion 56, and this portion is of square cross
section and has a tapered rear end 58 to facilitate coaxial
or telescopic connection to and disconnection from a
fiexible drive shaft 60 that extends coaxially through the
conduit C. Figs. 2 and 7 illustrate that the drive shaft
60 has a forward end portion 62 that has an axial socket
therein for telescopically receiving the male or driven
portion 56 of the head shaft 36.

The coupling X is of tubular construction and its rigid
wall has interiorly thereof a radial support 66 which
bridges radially between the inner periphery of the cou-
pling wall and the shaft 60 and which mounts an integral
coaxial bearing 68. Within this bearing is an oil-impreg-
nated bushing 70, but again any other type of bearing
or bushing could be used. An oil hole or lubricating
passage 72, normally closed by a threaded plug 74 re-
ceived in the associated apertured wall of the coupling
_X, extends radially through the support 66 to the bush-
ing or bearing 70. The shaft 62 includes a rearwardly
opening coaxial socket 76 within which is soldered,
brazed, crimped or otherwise secured the forward end
78 of the drive shaft 60, the arrangement being such that
the shaft 60 and shaft 62 are rotatable in unison. The
bearing 68 has an integral rearward coaxial extension 80
which receives a coaxial casing or housing 82 that sur-
rounds the shaft 60. A set screw 84 represents one
form of means for securing the forward portion of the
housing 82 within the bearing sleeve extension 80, thus
securing the housing 82 against rotation. As will be
seen, the cross-sectional area of the housing 82 is ma-
terially reduced as compared with the cross-sectional area
of the conduit C, thus affording the minimum obstruc-
tion to passage of air through the conduit. The shaft 60
is of materially less cross-sectional area, being housed
within the casing or housing 82.

Coaxial coupling or connection of the coupling X to
the head H is effected by means of a forwardly tapered
coaxial extension 86 on the coupling X, which is re-
ceived within the tubular part 24, said part having an
interior taper 88 that corresponds to and receives the
tapered extension 86 of the coupling X. Tapered con-
nections of this character are¢ conventional in some types
of cleaners and are effective from the standpoint of per-
mitting ready connection and disconnection. All that
is required is to fit the parts together and rotate them
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slightly relative to each other and a suitable air-tight )

connection is established.
1t is one of the features of the invention that the in-
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terior of the coupling X is of increased cross-sectional -
area as compared to the cross-sectional area of the con-
duit C and the cross-sectional area of the tubular connec-
tion at 86—88. One purpose of this enlargement is to

- compensate for the area used up by the bearing 68 and

bearing support 66. Another purpose is to cause a drop
in the velocity of the material passing through the con-
duit, realizing that the bearing and bearing support 66
form some obstruction. By dropping the velocity at this
point (Bernoulli effect), accumulation or entanglement
of string-like objects in the air stream is minimized. The
change in cross section from the smaller cross section
86—88 to the larger cross section at 90 (intermediate the
ends of the coupling X) and back to the smaller cross
section of a tubular coaxial rearward extension 92 of the
coupling X is effected gradually, as by tapered portions
at 94 and 96 in the interior of the coupling. The ex-
tension 92 of the coupling X is conventionally associated
with the forward end-of the conduit C to establish a swivel
(not shown, because such swivels are well known). A

-conventional rubber ring 98 is illustrated as establishing

an air- and dust-tight seal.

Another feature of the invention is the means for dis-
integrating or otherwise ridding the coupling X of possible
entanglements of air-borne objects that may encounter
the bearing support 66. A preferred form of such means
comprises an arm 100, constructed of rubber, fiber board,
spring wire, etc., and secured to the shaft 62 just ahead
of and substantially in shearing relationship to. the for-
ward edge of the bearing 66. Combined with the arm
100, or at least fixed to the shaft 62, is a dust cap 102 that
embraces the forward end of the bearing 68, the relation-
ship being identical to that shown at 32—42 in Fig. 7.
It will be noted that the dust caps all point downstream
as respects the air flow. The arm 100 tapers toward its -
free end so that centrifugal force tends to dislodge wrap-
ping objects.

The coupling Y is very similar to the coupling X but
is reversed in several respects. This coupling has an in-
termediate portion 104 of a cross-sectional area enlarged
over the mean cross-sectional area of the conduit C, In-
tegral with the intermediate portion 104 of the coupling
are a forward extension 106 and 4 rearward extension
108. The extension 106 establishes a conventional type
of swivel connection with the rear end of the conduit C,
a rubber ring 110, identical to the ring 98, being shown
as completing the external characteristics of the connec-
tion.

The coupling Y mounts in its interior by means of a
radial support 112 a coaxial bearing 114 that has many of
the attributes of the bearing arrangement in the coupling
X. For example, the bearing 114 may contain an in-
ternal bushing to which lubricant may be supplied by a
radial oil hole 116 normally closed by a removable
threaded plug 118.

The rear or second end of the shaft 60 is rigidly united
with a shaft sleeve 120 and projects beyond the bearing
as a male telescopic connecting portion 122. A second
sleeve 124 is secured to the shaft behind the bearing 114
and serves as means to prevent axial displacement of the
shaft in a forward direction. A rotating arm 126, very
much like the arm 100 although preferably constructed
of metal, is carried by the shaft 60 just ahead of the bear-
ing 114 and operates substantially in shearing relation-
ship to the front edge of the bearing support 112. The
arm also secures the shaft against axial displacement in
a rearward direction. The housing 82 includes an end
sleeve 128 secured to the housing as by a set screw 130
and cooperative'(with a shaft collar 132, which serves as
means for connecting the housing against axial displace-
ment. The base of the rotating arm 126 is in the form
of a dust cap 134 that effectively seals the front end of
the bearing 114 and is of the nature of the dust cap 42 on
the sheave 40. A similar dust cap 136 is provided at the
rear end of the front shaft sleeve 54 for cooperation with
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the forward end of the front flexible shaft extension 62
(Fig. 7).

The airfoil nature of the bearing support 112 is best
shown in Fig. 6, it being understood that the cross sec-
tion of the front bearing support 34, as well as that of the
intermediate bearing support 66, will be the same.

The enlargement of the cross-sectional area of the cou-
pling Y is the same and is for the same purposes as the en-
larged cross-sectional area of the coupling X. Since the
two are the same, separate descriptions are not required.

The basic vacuum cleaner unit V has in the front of its
housing 10 a suction port 138 (Fig. 2) to which connec-
tion is made by the rear end 108 of the coupling Y. In
the commercial type of vacuum cleaner unit V, chosen
for the purposes of illustration here, the cleaner housing
10 will have around the port 138 a coupling flange 140
which cooperates with a complementary flange 142 on the
coupling part 108 for encirclement by an internally cam-
med ring 144, the connection being such that the parts
140 and 142 are jutaposed and the ring 144 is given a par-
tial turn in a clockwise direction to secure the flanges 140
and 142 together and thus to connect the conduit C to the
housing 10 via the coupling Y. Since the nature of this
connection may be varied according to the vacuum cleaner
for which the attachment is designed, further detailed de-
scription is deemed to be unnecessary.

Also a part of the basic cleaner unit V is a motor or
power shaft 146, axially into the forward end of which
is formed a female connecting or socket portion 148,
which is preferably square in cross séction to receive the
squared rear end 122 of the shaft 60, thus effecting a tele-
scopic connection that is achieved in unison with the cou-
pling at 140—142—144. Fig. 3 iflustrates how the re-
cess 148 in the power shaft 146 may be closed by 2 re-
movable cap 150. This cap has a pair of spring fingers
152 that secure the cap in place and thus prevent the en-
trance of dirt into the connecting recess or bore 148 when
the attachment is notinuse.

The counduit C is of a conventional type, constructed
of reenforced fabric and rubber material so that in addi-
tion to its flexibility transverse to its principal axis when
straight, it is also capable of at least slight axial changes
in dimension, and is therefore capable of being elongated
or shortened. TIn order to minir ize contact between the
internal shaft housing 82 and the inner surface of the
conduit C, and further to maintain the housing shaft 62
centrally of the conduit at all times, it is preferred that
the conduit be placed in a slight state of axial compres-
sion, which compression is maintained by connecting the
shaft housing 82 and shaft 60 in such manner between
the bearings 68 and 114 that the axial distance between
the said bearings is somewhat shorter than the maximum
axial distance between the bearings as measured on the
conduit were the conduit stretched to its maximum length.

The shaft 60 and housing 82 are, of course, of such con- .

struction as to be normally incapable of elongation.

From the foregoing description it will be understood
that the distance of the head H from the cleaner V may
be varied by varying the length of the conduit C. This
may be accomplished in several ways, one of which obvi-
ously consists in changing the length of the conduit itself.
Another system would be to utilize separate conduits,
some of which may be in the form of rigid tubular mem-
bers internally equipped with shaft sections connectible,
for example, between the front end of the shaft 62 and
the head shaft portion 56. Since it is conventional prac-
tice in vacuum cleaner attachments of well known types
to use extension tubes or “wands,” the foregoing general
characterization of the possibility is deemed to be suf-
ficient disclosure in the present instance.

In the use of the attachment, the advantages flowing
from the combination of the rotary element or brush 28
in the intake port or opening 20 of the head H may be
readily realized in the cleaning of furniture or the. up-
holstery of automobiles, for example, in service stations
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and the like. The swivel connection at 98 enables free
use of the attachment, the conduit C being flexible, in a
preferred embodiment of the invention, to accommodate
various changes in position between the head and the
cleaner V. Because of the coaxial mounting of the shaft
60 and its housing 82, the attachment is of relatively light
weight and has no external parts to interfere in any
manner with its use. The bearings, in a commercial
embodiment, would be of such nature as to require only
infrequent lubrication and virtually no maintenance, as-
suring the attachment of the characteristics of long life,
simplicity and economy.

Various other specific features of the preferred embodi-
ment of the invention illustrated, not categorically enu-
merated herein, will undoubtedly occur to those versed in
the art, as will many modifications and alterations in the
preferred construction illustrated, all of which may be
achieved without departing from the spirit and scopc of
the invention as defined in the appended claims.

What is claimed is:

1. An attachment for a vacuum cleaner of the type
having a housing including a suction port and a power
shaft coaxial with the port, comprising: a hollow clean-
ing head formed with an intake opening, said head hav-
ing connected thereto a tubular conduit including a free
end provided with coupling means selectively connect-
ible to and disconnectible from the housing coaxially
with the port; bearing means mounted coaxially in the
said coupling means; a drivable cleaning element car-
ried in the head and cooperative with the intake open-
ing; a drive shaft of materially reduced cross-section as
compared to the cross-section of the conduit and ex-
tending through the conduit and coupling means, said
shaft having one end portion connected to the drivable
cleaning element and its other end portion coaxially
connectible to and detachable from the power shaft in
unison with connection and disconnection of the afore-
said coupling means, said shaft having a portion thereof
journaled in said bearing means; said bearing means
having a support extending radially from the shaft to the
inner periphery of the coupling means, said support hav-
ing a radial edge facing upstream as respects air flow
through the conduit; and radial arm means fixed to the
shaft for rotation therewith closely upstream of and
substantially in shearing relationship with the radial edge
of the support.

2. The invention defined in claim 1, in which: the
arm means is constructed at least in part of resilient
material so as to be capable of yielding in an axial di-
rection upstream relative to the radial edge of the
support. - ’

3. The invention defined in claim 1, in which: the
arm is of tapering shape in a radially outward direc-
tion to tend to centrifugally dislodge objects encountered
thereby. -

4. The invention defined in claim 1, in which: the
bearing has a cylindrical portion facing upstream gen-
erally proximate to the radial edge of the support; and
the radial arm means has a hub portion shaped as-a
cup facing downstream and closely covering said cylin-
drical portion. )
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