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2,950,772

ELECTRICALLY PROPELLED HOUSEHOLD
VACUUM CLEANER

Clara A. Dostal and Frank Dostal, both of 20 Welwyn
Place, Great Neck, N.Y.

Fijed July 22, 1955, Ser. No. 523,677
8 Claims. (CI 180—6.66)

The instant invention relates to devices, such as vacuum
cleaners, floor polishers, waxers, and the like, particularly
of the kinds employed in the average household, which,
while in the broad category of labor-saving devices, never-
theless still require appreciable physical effort on the
part of the user in propelling them from place to place.
The effort so required is frequently encugh to prevent
the use of such devices by the physically handicapped,
semi-invalids and convalescents.

It is an object of the invention to reduce to a mini-
mum the physical, generally manual, effort required to
operate various devices of the type which roll on, or
travel over, the surfaces on which they act, for example,
vacuum cleaners, carpet cleaners, floor waxers, floor
polishers, scrubbers, scrapers, sanders, lawn mowers, etc.,
by making the devices self-propellent by a separate mo-
tor but more generally by the electric, or other, motor
already incorporated in the device for actuating the work
performing element or elements thereof.

Still another object of the invention is to provide
household devices of such types which are propellable in
the forward and in the backward direction selectively
under the control of the user.

Still another object of the invention is to provide de-
vices of the types above mentioned with a switching
means to initiate and terminate the power propulsion.

Still another object is to provide devices, for example,
vacuum cleaners, for propelling the devices in both the
forward and backward directions at the same speed, or
with one of such speeds, usually the forward speed, great-
er than the other.

Still a further object of the invention is to provide
vacuum cleaner devices with driving means supplying
substantial assistance in making turns.

Another object is to provide increased traction between
the rotatable elements of ths drive of devices.

Still a further object of the invention is to provide
self-aligning action for the driven roller shaft of such
devices.

Still a further object of the invention is to provide such-

a device in which the propelling drive assumes a neutral
position when not in operation.

Still a further object is to reduce the amount of time
spent even by normal persons in performing the tasks
for which the device, for example, a vacuum cleaner or
a floor waxer and polisher, is designed by incorporating
in the device the power drive unit of our invention.

Another object is to provide greater cleaning efficiency
as the brush of vacuum cleaners, for example, can be
designed so as te provide greater brushing action.

We accomplish the foregoing, and other, objects of the
invention by providing at least one set of floor engag-
ing rollers which is power driven by a system of driv-
ing rollers including at least one elastic belt and pul-
ley between such set of rollers and a driving motor
mounted on the device, or by any other system trans-
mitting rotary motion, such as sprockets, chains, gearing,
etc., driven by such motor. Where the motor is an elec-
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tric motor, it is energized by providing a normally open
switch in the handle of the device at the region where
it is wsually held, which switch, on grasping the handle
about the switch, is closed to conmnect the line supply
to the motor. With the motor energized, when the han-
dle is pulled, the power transmission is so connected to
the set of power driven floor engaging rollers that the
device is propelled rearwardly, whereas when pushing on
the handle, it is so connected thereto as to propel the
device forwardly. The means for shifting the direction
of power transmission includes a transversely aligned
pair of levers to one end region of which the lower end
of the device handle is pivotally connected, the pair of
levers supporting one shaft of the power driving unit.
This lever supported shaft, on which generally the power
driven floor engaging rollers are mounted, may be dis-
placed a limited amount from the true transverse direc-
tion of the device to enable making power turns by either
making the levers of thin material so that they are flex-
ible in torsion about their lengths or by mounting the
shaft in flexible inserts in the levers. The main portion
of the weight of the device is carried by these levers
so that the rotatable eclements of the drive which are
longitudinally movable in the device tend to assume a
neutral position in the unoperated position, since in the
operating positions of the levers the other portions of the
device are raised relative to the power driven floor en-
gaging rollers.

Our instant invention will more readily be understood
from the following detailed description of several il-
lustrative embodiments thereof, in the form of power
drives for vacuum cleaners of the upright type, when.
read in conjunction with the appended drawing in which:

Figure 1 is a somewhat simplified elevational side
view of a vacuum cleaner incorporating a first illustra-
tive embodiment of the self-propelient driving unit of our
invention, in which the parts of the vacuum cleaner not
essential to the understanding thereof have been omitted;

Figure 2 is a top view of the driving unit of Fig-
ure 1;

Figures 3 and 4 are the elevational side view and top
view, respectively, of a modification of the first illustra-
tive embodiment of our driving unit in which the brush
shaft is movable longitudinally relative to a fixed floor
roller shaft;

Figures 5 and 6 are views, respectively, of a second
illustrative embodiment of our power driving unit in
which the brush shaft is longitudinally fixed and the
floor engaging roller shaft is longitudinally movable;

Figures 7 and 8 are views, respectively, of a third il-
lustrative embodiment thereof in which an auxiliary drive
shaft is driven directly by the motor independently of the
brush shaft;

Figures 9 and 10 are views of a modification of the
third illustrative embodiment in which the floor roller
shaft is slidable between two auxiliary shafts;

Figures 11 and 12 are views of a fourth iliustrative em-
bodiment thereof in which the floor engaging power driven
rollers house both the forward and rearward driving roll-
ers;

Figures 13 and 14 are views of a fifth illustrative em-
bodiment thereof in which the power driven floor en-
gaging rollers house one set of the directional driving
rellers, the other sst of directional driving rollers being
external to such floor engaging rollers;

Figures 15 and 16 are views of a sixth illustrative em-
bodiment in which the driving rollers are aligned on a
pair of levers rotatably supporting the brush roller, the
levers being pivotable to engage one or the other set of
the directional drive rollers with the floor engaging, power
driven, rollers; . :

Figures 17 and 18 are views of a seventh illustrative
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embﬁ&imeﬁt t_here;Jf in—v-vhich'the dtecﬁonal drive rollers ‘

are-lengitudinally aligned on brackets tiltable by -the de-
vice handle to have one set-only of the directional drive
rollers engage the power driven floor engaging rollers at
any-time; © - - R

" Figures 19 - and 20 are views' of a- modification of the:
seventh iftustrative emboditnent in which each set of the
directional’ drive rollers are independently: dfiven direct:
from the motor of the ‘device; - : )

Figures 21 and 22 are views of an: eighth iIiust_r’ativég

embodiment in which: the floor engaging roller shaft’ i
fixed longitudinally while the brush shaft and an auxiliary
drive-shaft: are jointly displaceable in respect thereof by a
handle controlled slide member; and : - )
Figures- 23 and' 24 are views of a-ninth embediment
thereof which- essentially is' a modification-of-the  Figures
21 and 22 embodiment with both directionat drive rollers
positioned within power driven, floor engaging rollers: .
" The vacuum cleaner incorporating: the first illustrative
embodiment of our invention, as'shown in Figures 1 and
2, comprises essentially a formed housing 1 within which
_ the motor 2, by way of a drive shaft 3, drives the brush.
4-in the mouth of the suction tube of the cleaner, as also
at least' one fan in such suction tube which opens, in-
well known manner, into a dust. collector or bag:. The-
fan on rotation creates suction at-the mouth of the tube
thereby drawing dust laden air-at such mouth into. the'
tube-and propelling it to the dust collector or bag; in
well_known manner.  Since these latter elements are all
well known in the art, only those essential to the dis-

closure- and’ understanding .of the- instant invention are.

shown and referenced. The rear portion of the housing 1

is: provided with a pair-of transversely aligned rollers 5,
5!, so supported therefrom that with the brush and these -
rollers on the floor, the drive shaft 3 is in a predeter-

mined position, for exampls, horizomtal. . .
. Itis to be understood that the parts so far-enumerated:
may be of any prior known type, and also that a primed
reference” character. means that a like element is- trans-
versely opposite the non-primed element in the particular.

embodiment. Like reference: characters in-the-various fig= -

“ures.of the drawing designate like elementsin the respec-
tive embodiments. - For simplicity of the showing in the

drawing, all the.top views with the exception of that-
of Figure 2, show omnly that half of the device-containing

the non=primed element of a pair: . o
The. self:propelled unit .of our first- embodiment’ Has

g pair of frame members §; 6 supported within the hous-

ing 1, each frame member being spaced from: the lateral’

walls: thereaf .and extending longitudinally. therein. The

brush’ 4 is fast on the brush shaft 7_which is rotatably

supported at its end regions.in the forward- portions of
the frame members 6, 6’, the brush side: of the illustra-
tive-embodiments being designated the forward end-of the
devices: described and illustrated in this application.. The
* brush' is driven by way -of the pulley & integral with the,
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17, 17’ in such levers. We prefer, more generally, to
use plain bearings for journalling the shaft in the levers
and to make the latter flexible in torsion of their-length
by making them of relatively thin metal or other material
and pivoting them -through: their thickness. Rotatably
mounted on the respective ends of the shaft, and spaced
from both the frame members 6, 6’ and the lateral walls
of the housing 1, the floor rollers-18,-18” are. cup-shaped

- with their open ends facing inwardly, that is, toward each
" other. Coaxial with and situated within the interior of the -

floor rollers 18; 187, the:tollers 19, 19’ ar¢ integral - there-
with and of such diameter relative to that of rollers 18,
18’ that when rollers- 10, 10, which-are positioned in the
interior of rollers 18, 18’ engage the ‘interior cylindrical
surfaces of rollers. 18; 187; they are disengaged from the
rollers 19, 19, and vice versa. -A pair of matched springs
26, 21 and 26’, 21’, each anchored at one end in the frame
members 6, 6’ and connected with its other end to the
upper ends of levers 11, 11, returns: the levers 11, 11" to
a neutral position when the handle 14 is released. .

An electric: line switch” 22 which js spring biased to
its. open: position, 4s. provided in the handle 14 at the
tpper region: thereof. where- it is normally grasped by the

- user; of which: switch, the blade, appropriately insulated,
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midregion of the shaft 7, belt.9, and the motor- shaft 3,

the:. brush motion: being in the. clockwise. direction as
viewed in Figure 1 such that the tufts of the-brush sweep-
forwardly on the floor at all times irrespective of the-direc-

tiom. the device itself is moving. . The ends of the brush.

shaft 7 extend' transversely beyond the frame members
and carry rollers 10; 1€’ integral therewith, or are them-
selves formed as such rollers., At the rearward regions

of:the frame members 6, §', the lower-ends of the levers.

11, 117 are pivoted at 12, 12’; ‘with the upper ends. of
‘such levers: pivotally connected to the forked ends-13, 13/

60

extends: outwardly: from the handle. When the user en-
circles the: handle-at-that region with his hand, the:switch
blade is depressed to close. the cifcuit; . connecting. the
line current by way of the vsual plug to-the motor 2.

Tn operation, the handle having been grasped: to close:

‘the switch: 22 and start: the. motor 2; the brush 4:-is ro-

tated, as above stated, clockwise, and hence also the
rollers 10, 10’ integral therewith: Pushing the handle
14 Tongitudinally forward, the. levers 11, 11’ pivot about
12; 12’ to move the shaft 16 in the forward direction un-
til the cylindrical surfaces: of the rollers 19, 19’ engage
the clockwise rotating rollers 10, 10, driving the tollers
19, 19’ counterclockwise. - Hence"the integral floor roll-
ers: 18, 18% are driven counterclockwise and the device
is propelled forwardly. ~Tust so long as-the slightest' of
longitudinal pushes:is maintained on the handle, the roll-

- ers 18, 18" will be driven ‘counterclockwise and continue
- tHe- propulsion in the forward direction. However, if a
“iongitudinal pull i§ exerted on the handle, the levers pivot-

ing about 12, 12" will move the shaft 16 in the rearward
direction: until the interior cylindrical surfaces. of the
floor rollers 18; 18’ are engaged by the clockwise ro-
tating rollers 10, 10’; diiving the floor rollers - ¢lockwise
and propelling the vacuum cleaner in the rearward: di-
rection just so long as the slightest of longitudinal pulls:
is-maintained’ on-the handle. D -

" Tf now- it is desired to megotiate a curve or turn with
the vacuum, cleaner, the handle 14 is pulled laterally in
the direction opposite that of the desired turt, this being
a normal and quite usual maneuver. Thus; as viewed in
Figure: 2, if the vacuum cleaner is-to make a forward
turn-upwardly, the handle 14 at-ifs grasped upper end
at the switch 22 would: be deflected downwartdly - while
pushed: forwardly. In so doing, the fork 13 would pull
the: lever 11 rearwardly about-its' pivot 12 causing the
interior surface of the roller-18 to engage- the roller 190,
whiich; rotating clockwise, drives the roller 18 clockwise
and- rearwardly, whereas the fork 13’ would push the
lever- 11’ forwardly to cause-the roller 19’ to engage the

- roller 10’ and to-drive the roller 18" counterclockwise

-and forwardly. It will be noted that the resilient inserts

17, 17" in the levers permit of the required deflection of

- the shaft 16 involved in these power turns. -

of the device handle 14 at 15, 15", The forked ends 13, -

13’ extend through the device housing by way of appro-

. priate apertures. A shaft 26 is fixedly mounted transverse-.

1y in-the vacuum cleaner in the levers 11, 117 at an inter-
- -mediate region .thereof above-the frame members: 6, 6"
To permit. of slight deflections of the shaft 16 from its

70

In. the first illustrative embodiment just ‘described, the
roller 19 being of a smaller diameter than the floor en-
gaging: power driven- roller 18; and both being -driven
by: the roller 10  when in-engagement, with the roller.
19 in the forward direction-and with the -inner cylindri-.

" cal surface of the roller 18 in- the reverse direction; the

normal position’ substantially perpendicular to the levers .

11,.1_1’, the shaft 16 may be journalled in resilient inserts

76

forward speed of the vacuum cleaner of this embodi-
ment exceeds-the backward:speed thereof. ;
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In the modification of the first illustrative embodiment
shown in Figures 3 and 4, instead of the position of the
- power driven, floor engaging rollers being controlled, the
brush is so controlled toward and away from the spatially
fixed position of the floor rollers. In this modification,
the brush shaft 7 extends between the forks 23, 23" at
the lower ends of the levers 24, 24 which are pivoted
at the intermediate region 12, 12’ in the frame members
6, 6. As before, the rollers 18, 18" are integral with the
ends of the brush shaft 7, which shaft extends through
horizontal, elongated apertures 25, 25’ in the frame mem-
bers, while the upper ends of the levers 24, 24’ are pivot-
ally connected to the forked ends 13, 13’ of the handle
14. The shaft 16 is supported spatially fixed in the
frame members and, also as before, the floor engaging
rollers 18, 18, with the forwardly drive rollers 19, 19’
internally thereof, are rotatably supported on the ends
of shaft 16. As the handle 14 is pushed forward, the
shaft 7 moves rearward in the elongated slots 25, 25’ to
engage the rollers 18, 19’ to the forward rollers 19, 19’
to propel the vacuum cleaner forwardly, while when the
handle is pulled rearwardly, the brush shaft 7 and the roll-
ers 19, 18" are moved forward in the elongated horizontal
siots 25, 25" and away from the rollers 19, 19’ to engage
the interior cylindrical surface of the floor rollers 18, 18’
to propel the vacuum cleaner rearwardly.

In the second illustrative embodiment, see Figures 5
and 6, the brush shaift is again longitudinally fixed while
the floor roller shaft is longitudinally displaceable to
cause the floor rollers to engage either the forward drive,
or the rearward drive, rollers, each pair of directional
drive rollers being on an auxiliary shaft which is beit
driven. A first auxiliary shaft 26 is rotatably supported
in the forward regions of the frame members 6,6" and a
second auxiliary shaft 27 is rotatably supported in the
rearward regions thereof. A belt 28 over the pulley 29
rigidly fastened to the transverse midregion of the brush
shaft, by way of pulley 38 integrally on shaft 26, rotates
the latier shaft in the same direction as that in which the
brush rotates. At one end region of the shaft 26, be-
tween the frame member 6 and the adjacent wall of the
housing I, for example, the pulley 31 integraily thereon,
by way of the crossed belt 32, drives the pulley 33 in-
tegrally on the shaft 27 in the opposite direction. The
shaft 26 has a pair of integral rollers 34, 34" spaced
thereon, while the shaft 27 has a pair of integral rollers
35, 35" spaced thereon, the rollers 34 and 35 being longi-
tudinally aligned with each other, as are rollers 24’ and
35’. 1In the transversely aligned slots 36, 36" through
the frame members 6, §', the slidable bearings 37, 37
are respectively supported, the bearings mounting the
shaft 16 on the ends of which the independently rotatabie
and spaced floor rollers 18, 18’ are mounted.. At inter-
mediate transverse regions 38, 38", the shaft 16 is ro-
tatably conuected to the forked ends 13, 13’ of the
handle 14. The diameter of the floor rollers 18, 18
is less than the distance between the most adjacent pe-
ripheral regions of the roller pairs 34 and 35, and 34’
and 35’, that is, on engagement of the cylindrical sur-
face of each floor roller with one roller of the aligned
pair of rollers, such surface is disengaged from the other
roller of the pair. The length of the slots 36, 36" and of
the bearings 37, 37’ is such that when the bearings al-
most abut one end of the respective slots, the fioor
roller is engaged to one drive roller of the pair and dis-
engaged from the other roller of the pair, while when the
bearings almest abut the other end of the slots, the
floor roller engages the other drive roller of the pajr. In

the embodiment of Figures 5 and 6, just described, we

have made the forward, 34, 34’, and the rearward, 35,
35/, drive rollers of the same diameter and rotate their
integral shafts 26 and 27 at the same speeds. But, as in
other embodiments herein described, the forward pro-
pelling speed may be made to differ from the rearward
speed by appropriately dimensioning the diameters of the
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6 , L
drive rollers or by appropriaté change in the speed of
their respective shafts, or by a combination of both.

In the third illustrative embodiment, shown in Figures
7 and 8, the driving shafts of the forward and the rear-
ward driving rollers are driven independently of each
other by direct belting from the motor to each driving
shaft and at the same speed, but the forward driving
rollers are made larger in diameter than the rearward
drive rollers, so that the forward speed of the vacuum
cleaner is greater than its rearward speed. In this em-
bodiment the forward driving rollers 34, 34’ are integral
at each end of the brush shaft 7, which is belt and pulley
driven from the motor as in the previously described
embodiments, and similarly the rollers of the rearward
driving pair are imtegral on the rearwardly positioned
auxiliary shaft 27 driven by its integral pulley 39 through
the belt 40 from the motor shaft 3 in the direction
opposite to that in which the brush shaft 7 is driven,
but at the same speed since brush shaft pulley § and
auxiliary shaft pulley 39 have equal diameters. In this
embodiment alsc, the floor rollers 18, 18’ turn independ-
ently of shaft 16 of which the ends are supported in the
levers 1%, £3’, the latier being pivoted at their lower ends
on pins 12, 12’ in the frame members 6, §’, the pins 12,
12" being located about midway between shafts 7 and
27. It will be noted that the spacing between the rollers
34, 34’ on the brush shaft 7 and the rollers 25, 35" on
the auxiliary shaft 27 is such that with the levers 13, 11’
pushed forwardly tc cause the floor rollers 18, 18’ to
engage the forward drive rollers, there is complete dis-
engagement between the floor rollers and the rearward
drive rollers, whereas when the levers are pulled rear-
wardly to cause the floor rollers to engage the rearward
drive rollers, there is complete disengagement between
the floor rollers and the forward drive rollers. To main-
tain more cffective contact between the engaging rotating
surfaces of the rollers, a pair of magnets 41, 42 and 41’,
42’ are supported on the frame members in the path of
movement .of the lever arms 11, 11’ to act on the levers
in their forward pushed and rearward puiled positions
by attracting them and tending to hold the levers there-
against in the one position by magnets 41, 41’, ia the
other by magnets 42, 42’. While the shaft 16 might be
provided with self-aligning bearings in the levers 11, 1/,
as in the Figures 1 and 2 embodiment, here the aligning
requirement is satisfied with plain bearings for the shaft
in the levers, since the latter are made flexible in the
torsional direction about their length by making them of
relatively thin material, preferably metal, pivoted through
their thickness as shown.

it is to be noted that as the shaft 1§ is swung from
the rearmost position, where floor rollers 18, 18’ engage
the rearward drive rollers 35, 35’, to the most forward
positicn, where the floor rollers engage the forward drive
rollers 34, 34’, the shaft borne by the levers 11, 1%’
travels in an arc rather than along a chord, resulting.in
varying the height of the machine from the floor. The
extreme motion longitudinally of the shaft 16 need only
be of the order of ¥ inch, and hence the vertical com-
penent producing the upward movement of the machine
as the shaft is swung from its neutral position in either
direction will be of the order of about 1, inch, which is
of such order as not to affect the operation of the vacuum
cleaner. The weight of the machine then acts as a force
tending to restore the vertical alignment of shaft 16 and
the pivet pins 12, 12’ having a2 moment arm equal to the
distance the shaft 16 has been longitudinally displaced
relative to the pivots 12, 22’. The levers 11, 11’ will
thus assume this neutral position just as soon as the
handle 14 is neither pushed nor pulled.

In a variation of the third illustrative embodiment,
shown in Figures 9 and 10, the floor roller shaft is slid-
able longitudinally, rather than swingable by being
mounted in a pair of levers, and the directional drive
rollers are of equal diameter. The forward drive rollers
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34, 34’ are integrally affixed to, the shaft 43 of magnetrc
material’. rotatably. mounted in’ the forward region  of
the, frame members 6, 6’. The rearward drive rollers
35,. 35 are integrally aﬁixed to. shaft 44 of magnetic
: materral rotatably. supported in the rearward region of
the. frame members. . Both auxiliary shafts are belt driven
‘in opposite. directions direct from the motor, shaft 43 by
the belt 9 and the pulley. 8; shaft 44 by, the belt 40 and
the. pulley. 39.." The floor roller shaft 16 is slidable in
the_elongated apertures 36, 36" in the frame members
and. at transverse intermediate regions 38, 38" thereof is
rotatably connected. to. the. forked ends 1

10

13’ of the .

device. handle 14, A connecting member 45 has its -

central portion connection to the shaft 16, and has a for-

wardly: extending tod 46 and a rearwardly extending rod
47, each rod having.a magnet 48 and 49, respectively,
at”its: free end.. The rearwardly extending rod 47 also

has a yoke 50 at.its free end straddling the shaft 44 at -

all times irrespective of the amount of longitudinal dis-
- placement .of the connecting member 45 either forwardly
or rearwardly. ‘When the shaft 16 is pushed forward by
means of handle 14, connecting member 45-is displaced
vforwardly and. magnet 48 attracts shaft 43, thus tightly
engaging the forward drive rollers 34; 34’ to floor rollers

18, 18’, while when the connecting member is-displaced

’ rearwardly, magnet 49-attracts.shaft 44 to tightly engage
the rearward drive rollers, 35, 35’ to the floor rollers.
In -the fourth illustrative. embodiment  of our power
drive. unit.shown in Figures 11 and 12, the floor rollers
18, 18’ house both  the forward drive rollers- and’the
rearward drive rollers, the forward drive rollers being
- rotatable: on an auxiliary. shaft supported in -the frame
members.
- through. the. frame . members. 6, 6’ so as to-position the
- forward drive rollers 34, 34’ within the floor rollers 18,

18" while the drive rollers 10, 10’ are fixed-on the re-
spective ends of the brush shaft 7. To permit the passage
of the rollers 10, 10’ and 34, 34’ into the floor engaging,
rower -driven rollers, the latter are open on their faces
adjacent. respectively to the frame members 6, 6. As in

The ends of the auxiliary shafi 26 extend.

15

8

cleaner to, move in the rearward dlrectlon Different
forward and reverse, speeds can be obtained by the use.
of ‘an. auxiliary roller on either the shaft 7. or. shaft 26 in
the manner similar to that used:in the sixth embodi-
ment. Power turns of the deviée -are . possible to either
the right or. left of the difection of device motion by
suitably- deﬂectmg the handle 14 to the left or right,
respectively, in-the same manner as above described for
the first. embodiment. -Due to the mechanical advantage
of the -levers 11, 11’,  increased traction between’ the
floor rollers: and the drive rollers is obtained.

In the fifth illustrative. embodlment shown in Figures.
13 and 14, only. the rearward drive rollers 35, 35’ are
disposed - within the floor rollers 18, :18’- and ‘are belt
driven from the brush shaft 7, on which the forward drive
rollers 34, 34’ are mtegrally mounted. . The brush shaft
7 ig belt driven from the motor through. the pulléy '8

- which is. relatively. large- as compared to the pulley 52

20

30
_ are. integrally mounted on.the ends of the brush shaft.

40

the first -embodiment, the brash shaft is rotated from-the: .

_ motor shaft 3 by way of the belt 9 and the brush shaft
pulley 8. The' floor rollers 18, 18" are rotatably sup-
ported on.the stub shafts 51, 51’ of which the non-roller

ends pass. through the frame members 6; 6’ and-are ﬁxedly :
supported in. the levers 11, 11’ at a region thereof above-

the pivot pins 12, 12 thereof in the frame members
To permit. the shifting forwardly and rearwardly of the
stub shafis. by the lever arms, the elongated apertures
36, 36’ are provided in the frame memberts, the. stub
shafts passing through the apertures.

" from the brush shaff 7 so that at all times the roller 10

“engages the roller 34 and the roller. 16’ engages -the -

roller 34’ to drive the rollers 34, 34" in the opposite direc-
tion. The diameters of the drive rollers 34, 34’ and 10,
10’ are such that, coupled with the positioning vertically
of the brush shaft 7 and the auxiliary shaft 26 below the
stub shafts. 51, 51/, when. one-pair of the “drive rollers
34, 34" engage the. cylindrical interior- surface of the
floor rollers 18, 18’, the -other pair. of. drive rollers 18,
19 are disengaged from such surface
Tn operation, when the handle 14 is-pushed forward,
the levers 11, 11’ force the stub-shafts 51, 51’ forward
towards the- forward ends. of -the apertures 36, 36’, thus
movmg “the - floor rollers 18,718’ -forward to br'no the
_inner: cylindrical -surfaces. thereof into engagement with

the forward driving rollers 34, 34’ and driving “the floor-

‘rollers” counterclockwise -and the vacuum. cleaner “for-
ward. - On the other hand, when- handle 14 is pulled,
the -levers. move ‘the stub shafts rearward toward the
rearward.ends_of the apertures’and move the floor rollers
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1 ] The forward drive -
roller: shaft 26 is fixed.in the frame members at a distance”

integral on.the brush shaft. By way of pulley 52, the
backward drive roller shaft 27 is driven by the large
pulley 53 integral on such shaft, and. the belt 54. Even

- though the forward drive rotlers 34, 34" are ‘of the same

diameter. as the backward drive rollers 35, 35', thefe
results a higher forward than. backward speed of the
floor rollers 18, 18’ because the pulley 53 driven by the
pulley 52 is larger: than the latter, making the speed of
the-shaft 27 integral with the rollers 35, 35" slower.

In the. sixth illustrative embodiment, shown in. F1g~
urés 15 4nd 16, the brush shaft 7 is supported by a pair
of levers 55,55 and the forward- drive rollers 34, 34’

The brush shaft alsg. carries -the integral. intermediate
drive rollers- 56, 56’ of which: the. cylindrical surfaces
engage those. of the réarward drive rollers 35, 35’ rotat-
ing the latter in the opposite direction. The purpose
of rollers 56, 56’ is to provide means for - different for-
ward and reverse speeds. The stub shafts 57, 57’ of the
rearward drive rollers 35,.35":are supported in the levers
55, 55’ abgve the brush shaft 7. At the regions of
the levers aligned horizontally with the line of contact:
of the rollers 56, 56’ with the rollers 35, 35’; the levers
are pivoted on pins 58, 58 to the frame members 6, 6,
the upper ends of the levers 55, 55 being prvoted to.
the forked ends 13, 13’ of the device handle 14. The
floor ‘roller shaft 16 i fixedly supported in the frame
members 6, 6 -at such distance that the cylindrical sur-
faces of” the floor rollers 18, 18’, rotatable on-shaft 18,

- are engageable by the forward drive rollers 34, 34’ when

the handle is pushed, and by the rearward drive rollers
35, 35’ when the handle is pulled It will be noted

- that the pivot pins 58, 58’ are so located that on pulhnv

the handle, the forward drive rollers, driven’clockwise,
will ‘be sufficiently- moved away-from the floor rollers
to permit the- rearward: drive rollers to. engage the outer
cylindrical surface of the floor rollers and cause them to
rotate clockwise and’ move the device rearwardly In.

like manner, the forward motion of the device is obtained

by pushing the device handle forward;- thus causing the

-drive rollers, 35, 35" to disengage from the floor rollers,

and the drive rollers 34, 34, still” driven. clockwise, t0
engage. the floor rollers and rotate them counterclockwise
to move. the device forward.” In the event that. equal
forward and backward: speeds are requrred the diameter
of rollers 56 and 34 should be the same §ize; in fact the
two rollers can be one.
In the seventh illustrative embodiment, shown in Fig-

“ ures-17 and 18, the drive rollers are rotatably suppmted

70

rearward to engage their inner cylindrical surfaces with

the rearward drive rollers 10, 10" which rotate the floor

_rollers in a clockwise direction and cause the vacuum. ¥:

in " tiltable: brackets prvoted on thé frame members, so
that -only one set- of drive rollers engages the floor -
rollers .on pushmg or pullmg ‘the handle of ‘the device.
The brackets 59, 59" are pwoted at about their mid-
region longltudmally at the pins, 60; 60" to the frame
members 6, 6", and, have the lower. end. of links 61, 61"
fixedly connected to. the brackets; respectrvely, the upper
ends.of the lmks bemg plvotally connected to the handle
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forks 13, 13’.
the rearward drive rollers 35, 35’, are rotatably supported
at the respective end regions of the brackets with their
outer cylindrical surfaces in rolling contact with each
other at all times. The forward drive rollers are belt
driven clockwise from the motor, thus driving the con-
tacting rearward drive rollers counterclockwise. Thus
when the device handle 14 is pushed, the forward drive
rollers are tilted to engage the floor rollers, driving the
device forward; while, when the handle is pulled, the
brackets are tilted in the opposite direction to engage
the backward drive rollers to the floor rollers and diive
the device rearward. .

In the modification of the seventh embodiment shown
in Figures 19 and 20, each set of forward drive and of
rearward drive rollers, rotatably supported in tiltable
brackets, is belt driven directly from the motor. As
before, the brackets 59, 59" are pivoted about substan-
tially their midregions on pins 68, 6§’ in the frame mem-
bers 6, 6, and the links 61, 61’ integral with and extend-
ing substantially perpendicularly upward from the
brackets have their upper ends pivotally conuected to
the forked lower ends of the device handle. The for-
ward drive rollers 34, 34, integral with auxiliary shaft
26 rotatably mounted in the forward region of the

brackets, are driven directly to rotate clockwise from

the motor shaft 3 by way of belt 8 therefrom to pulley
8 on shaft 26. Similarly, rearward drive rollers 35, 35,
fast on auxiliary shaft 27 which is rotatably supported
at the rearward region of the brackets, are directly
driven to rotate counterclockwise from motor shaft 3 by
way of belt 40 therefrom to pulley 39 integrai on shaft
27. In this modification, the outer surfaces of drive
rollers 34, 34’ and 35, 35" do not ever engage each
other and are so spaced from each other and in rela-
tion to floor rollers 18, 8’ that when the forward drive
roller of a longitudinally aligned pair of drive rollers in a
bracket engages the floor roller aligned with such pair,
. the rearward drive roller of such pair is disengaged there-
from, and vice versa. As in other embodiments herein
described, the forward propelling speed may be made to
differ from the rearward speed by appropriately dimen-
sioning the diameters of the drive rollers or by appro-
priate change in the speed of their respective shafts, or
by a combination of both. The operation of the seventh
embodiment and its modification, including power turns,
is perfectly obvious from the prior described detailed
operation of hereinbefore described embodiments.

In a further and eighth embodiment, shewn in Figures
21 and. 22, the floor roller shaft is longitudinally fixed
and the directional drive rollers are on slidably movable
members actuated by the handle through lever arms
interconnecting the slide members and the handle, one
set of the drive rollers being disposed within the floor
rollers. The floor roller shaft 16 is fixed in the frame
members 6, 6 and the floor rollers 18, 18’ are rotatably
supported on the ends of such shaft extending beyond the
frame members. - The brush shaft 7 is rotatably supported
in the longitudinal slide members 62, 62’ and extends
through the longitudinal slots 63, 63’ in the frame mem-
bers 6, 6', the ends of the shaft 7 carrying the forward
drive rollers 34, 34’ longitudinally aligned with the floor
rollers. The brush shaft 7 is belt driven from the motor
in the clockwise direction and is movable in the slots
63, 63".an amount sufficient io engage and disengage the
drive rollers thereon with, and from, the floor rollers
depending on the longitudinal position of the slide mem-
bers 62, 62°. An auxiliary shaft 27 is also rotatably
mounted in the siide members $2, 62’ and is driven by
belt 30 from pulley 31 on the brush shaft to pulley 32
integral on the shaft 27, the latter extending through the
longitudinal slots 64, 64’ in the frame members. - The
ends of the shaft 27 iniegrally support the rearward drive
rollers 35, 35’ disposed within the cup shaped flcor rollers
18, 18’ and adapted on longitudinal movement of the slide

The forward drive rollers 34, 34’, and
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members to engage, and be disengaged from, the inner
cylindrical surface of the fleor rollers. The pins 65, 65
integral with the slide members are engaged between the
forked ends 23, 23’ of the levers 66, 66’ pivoted at inter-
mediate points on the frame members and connected
pivotally at their upper ends to the forked ends 13, 13’
of the handle 14. It will be noted that since the shaft
16 is above the slide members, this shaft does not inter-
fere with the longitudinal movement of the slide members.
When the handle is pushed forward, the slide members
62, 62’ move longitudinally rearward to cause the forward
drive rollers 34, 34’ to engage the floor rollers, at the same
time disengaging the rearward drive rollers 35, 35’ from
the interior cylindrical surfaces of the floor rollers. When
the handle is pulled rearward, the slide members move
longitudinally forward to cause the rearward drive rollers
35, 35’ to engage the interior surfaces of the floor rollers,
while disengaging the forward drive rollers from the floor
rollers. Slide members 62, 62’ being of relatively thin
material, are flexible in torsion about their lengths and
thus permit of power turns by defiecting the device handle
14 sideways in the normal manner from the direction of
device movement in the manner hereinbefore described
for other embodiments.

The ninth illustrative embodiment of the power drive,
shown in Figures 23 and 24, is essentially the structure
of the embodiment of Figures 21 and 22 as applied to
a power drive unit in which both directioral drive rollers
are disposed within the floor rollers. In the instant em-
bodiment, the floor roiiers 8, 18’ are rotatable on the
stub shafts 51, 51’ supported in the frame members 6, ¢, -
the stub shafts being positioned above the slide members
62, 62’. The forward drive rollers 34, 34’ are driven by
continued direct rolling contact with the belt driven rear-
ward drive rollers 33, 35’, which have the same diameter
as rollers 34, 34’. This results in the rollers 34, 34’
rotating counterclockwise and the rollers 35, 35" rotating
clockwise, assuming the brush is turning clockwise. Both -
of the directional drive rollers engage, and ars disen-
gaged from, the interior cylindrical surfaces of the floor
rollers in accordance with the longitudinal displacement
of the slide members, such that when the handle is
pushed forward, the forward drive rollers engage such
surfaces while the rearward rollers disengage therefrom,
and vice versa on pulling the handle rearward. With
these exceptions, the stracture and the operation includ-
ing power turns, of the instant embodiment are the same
as those of the eighth embecdiment shown in Figures 21
and 22. .

It is to be understood that the embodiments in respect
of which the electric switch 22 is neither shown nor dis-
cussed, do in fact, have such switch in the handle 14,
and that in all of the embodiments, with the switch
closed, on a forward push of the handle of the device,
the device will be power propelled forward; on a rear-
ward pull on the handle, the device will be power pro-
pelled rearwardly, and on deflection of the handle from
the direction of device movement, the power unit will
propel the device in a turn depending on the direction -
of handle deflection. Likewise all embodiments will have
supporting flcor rollers, such as 5, 5’ in Figures 1 and 2,
not necessarily power driven, to maintain the device sub-
stantially horizontal.

It is obvious that the particular speed at which the
device, in which our power drive unit is incorporated, is

ropelled forwardly or rearwardly, is a matter of the
relative dimensioning of the various rotatable elements
participating in the drive. For the belts shown in the
several illustrative embodiments, pulleys, gearing, sprock-
ets and chains, etc., may readily be substituted. Holding
magnets, of the types shown in Figures 7 and 8 or in
Figures 9 and 10, may obviously be used to retain the
appropriate rollers in contact cn pulling or pushing the
device . handle in any of the embodiments. All em-
bodiments may alsc be provided with the equalized springs
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shown in-Figures 1 and 2 to assist in restoring, the mov-.

able poruou of the roller assembly - to ‘the neutral post-
tion in the absence of a push or.pull on the-handle: Fur-
thermore, -all the embodrments disclosing the drive and
. floor rollers between the frame members may; have them
outside: the frame members, that is, between 2 frarne

member and the adjacent lateral wall of the. devrce,_

: while' those shown with such: rollers outSIde the frame
members. may have them therebetween.

the lateral. walls: of the device per se. The embodlments
which show drive rollers w1th1n the floor engaging, power
propelled rollers may be modlﬁed to “have ‘'some oz all

gof the drive. rollers outside of the: ﬂoor rollérs; and vice.

versa. . The motor actuatmg the power drive.unit- -of .our

invention may be a separate motor individual to such,

- Vdnve, ‘rather than. the -motor already built ‘into -the, de-
v1ce to 'actuate its other functions. - All.embédiments hav-
ing levers may, in their stead, have slrde members sup-
porting-a shaft of the drive, while all embod1ments not

' showmg levers may have them in place of the slide mem—
-bers shown,

Various other changes will suggest themselves. to the_

skilled  worker in-the art without departrng from. the
' teachmg of the instant invention, for it is.to be expressly
noted .and understood that the embodiments shown are

dlsclosed ‘not by way of limitation -and that our inven-.

tion' is.as broad as the pricr art permits and as deﬁned

‘What we claim is:
1.-A. propellmo unit for household devices rollable on

~ floors. comprising-at least-one. pair of cup- -shaped device:

supportmg rollers, a drive roller associated with each sup—
. porting roller, a central cylindrical post coaxial and in-
tegral with ‘the supporting roller and extending in. the
same  direction axially as the cup wall thereof, the: as-
sociated  drive roller being positioned within the groove
formed between the cup wall and the cylindrical post sur-

face: and normally ot of contact with both and of a
diameter selectively to. engage but one of the cup. wall
and the cylindrical post surface at a time, a deyice handle, .

the pair of supporting rollers being aligned -and spaced

from each other substantially at right angles to the handle; .
“motor means on the -device for rotatingall -the.drive

In. all of. the
embaodiments-in which such rollers are between the frame :
members or outside of them, the frame ‘mmbers may. be

12
rectangular: frame-member, 2 lever pivoted: at its:lower:
end to.each, s1de of ‘the frame member, ‘a handle, the tw0:
levers ‘being. connected at their- respectrve upp vends :
the handle, and a y1eldable resiliént- bearing in .each lever
intermediate the ends thereof in Whrch the second shaft s,
rotatably supported

4. A household vacuum cleaner propelhng umt coms--
prising a. first- ‘shaft transverse to the cleaner,.a.. cleaner
supportmg roller at.each end region .of: the ﬁrst shaft .

_ first and second. cylindrical surfaces coaxial wrth andi

formed within each cleaner supporting roller, a paxr of
spaced - frame members - extending: long1tud1nally ‘n. thev
cleaner, a second shaft rotatably supported in the. frame--

~ members, a drive roller. integral with each end regxon

15-

20

-89

45.

rollers in a: predetermmed direction, -and means support-

ing ‘each drive roller and its cooperating; supporting roller

for relative longifudinal movement under the control of

the handle. for seléctively propelling the device forward
on. pushmg the handle, rearward on pulling the handle,

’ ~and in a turn on deﬂec’nng the handie to the s1de of the

desired turn: whrle pushing or pulhng
2. A -vacuum cleaner comprising a first shaft, a plural-

1ty of cleaner supporting rollers. of -which . at least one.

pa.u' s rotatable ~about the first shaft at: opposrte -end

. regions thereof, each of the pair-of ‘cleaner supporting.
~‘rollers having two inner cylindrical surfaces concentrrc,
-with the roller and radially spaced-from each: other, a a.

50
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- second’ shaft . fotatably supported electrical means for -

driving .the second shaft in one direction, a.drive. roller.

at:each end region of the second shaft extending into.the

cleaner supporting roller pair between the two. cyhndncal,

suifaces ihereof and of a-diametér less than the. ad1a1
- spacing between such two inner surfaces, and ‘means se-
“lectively to engage the drive roller at one end of the sec-
ond shaft with the inner ¢ jhndrlcal surface of the greater
" radius ‘while: srmultaneously engaging the -drive roller at
the-other end.of the second shaft with the inner cylin:

‘drical surface of the lesser radivs of the respectrve clean-.

er support roliers and to engage both drive rollers simul-~

- taneously to the corresponding inner cyhndncal surfaces .

- of the reepectlve cleanersupport rollers of the.pair. -
3. Avacuum: cleaner propelling unit accordlng to claim
2.in- whrch the means: for. selectrvely engaging. the dnve-
: rollers w1th ‘the . pair of- supportmg rollers compns )
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- rollers: clockwise, -and” the drive .rollers. are positi

of- the second shaft and normally dlsengaged ﬁ'o ,,both:
the - first and second cyhndncal surfaces, motor means
on. energlzatlon rotating the second shaft, a pair: of spa d,:
levers, ‘a Tesilient bearing ‘at an 1ntermed1ate reg10n of
each lever supportmg an end region of the ﬁrst shaft eac)h
lever being pivoted in the.frame member at'its lower end
a handle, and a pivotable. connection’ between the uppei'.
end region of each lever and the handle: whereby on. push-:
ing. the “handle -longitudinally forward, the. drive ol TS
on the second shaft-are engaged to the first. driven cylin-

- drical surfaces. of. the  supporting rollers to. propel'the'

cleaner in the forward- direction, on. pulling. the ‘handle.

: longrtudlnally backward the drive rollers are: engaged to

the second. cylindrical surfaces of the supportmg lers-
to.propel the cleaner in the-rearward direction, ‘and on.

. deflecting the handle lateraily while pushing, one drive

roller of the second. shaft is-engaged to the first cyhndncal‘
surface. of ‘one supporting roller to rotate it in the.cleaner.
forward. propellmg direction. and. the. other drive. ‘rolfer.
is: engaged to the second cylindrical surface of the other.

.. supporting roller to rotate that roller in the. cleaner rear-

ward . propelling drrecnon whereby the cleaner is pro-
pelled ina turn. . .

5..A-household vacuum cleaner accordmg, to. clalm 4
in which each cleaner supporting roller is”cup.. shaped.
with the. open end. facing the. midregion of the first shaft, . -
the motor _means rotatés the second shaft and ‘its drlve,

within the.cleaner supporting’ rollers between and. § 'c
fromi ‘the  first and second cylmdncal surfaces. thereof .
6. A household vacuum - cleaner. propellmg unit ac-‘
cordlng to: claim 4 in -which each .of a pair of. ‘tension
springs.on: opposde sides longitudinally of each’ leve: has .
‘one end anchored. in ‘the upper end region.'of ‘the Jever..
and its other end. anchored in the frame member to Wlnch
the lever is:pivoted, whereby the. Tever ténds to assume
a. neutral ‘position .in the absence of a. force actmg on

the handle.”

7. A vacuum. cleaner propelhng umt compnsmg a:
first shaft transverse to the cleaner, a cleaner supportmg .
roller-at each end region of-the first shaft, a pan: of
spaced frame members ‘extending longltudlnally in. the,
cleaner, a second shaft rotatably supported in the frame.
members, a pair of drive rollers infegral. with the second;
shaft and -nor mally disengaged from the cleaner support- -
ing rollers first- and -second concentric cylmdncal sur-
faces formed within. each. supporting roll_er and spaced”
from-each othér a distance exceeding the diameter of the.
drive rollers, a pair-of  spaced-levers of “thin “material
flexible. in torsion about their lengths, each Tever support-
1n<r an. end region .of thé first. shaff at an’ 1ntermed1 te.

-region thereof and being: pivoted at-its lower end’ i a

frame member, a handle, and a pivotal’ ‘connection ‘bé:..
tween the upper end region of each’lever and ‘the Handfe, .
whereby on pushing.the handle longitudinally" f"rward
the. drive tollers are engaged to the firstcyling '_cal‘
faces within, the. supporting rollers to propel the-cleaner-
in the forward direction; on pulling .the handle. longr-
tudinally backward the drive rollers  are” engaged ‘to-the
second cylindrical surfaces within the cleaner” supportmg -
rollers to propel the ‘cleaner 1n “the~ rearward dlrectron,,
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and on deflecting the handle laterally while pushing
thereon one driving roller is engaged to the first cylin-~
drical surface within one cooperating supporting roller to
rotate the latter roller in the cleaner forward propelling
direction while the other drive roller is engaged to the
second cylindrical surface of the other supporting roller
to rotate that supporting roller in the rearward direction,
whereby the cleaner is propelled in a turn.

8. A vacuum cleaner propelling unit according to
¢laim 7 in which each cleaner supporting roller is cup
shaped with the open end facing inwardly of the cleaner,
the motor means rotates the second shaft clockwise, the
drive rollers on the second shaft are positioned within
the supporting rollers and spaced . from the first and

second cylindrical surfaces thereof, and a pair of tension 15

14
springs on opposite longitudinal sides of each lever, each
spring having one end anchored in the upper end region
of the lever and its other end anchored in the frame
member to which the lever is pivoted.
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