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The main invention described in this specifica-
tion and shown in the accompanying drawing is
a floor and carpet sweeper that automatically
adjusts itself to the softness of the carpet or rug
or other floor surface which it is sweeping and
in which both the weight of the sweeper and any
pressure which may be applied to the sweeper
through its handle are always divided between
the wheels and the brush in such proportions

that the most powerful sweeping action possible i

with that total force is always secured, No mat-
ter how hard or soft the carpet or rug may be
and no matter how much or how little pressure
may be applied through the handle only enough
of this pressure is applied to the wheels to keep
them from slipping, and all the rest is applied to
the brush so that, to secure any desired sweep-
ing power, the least possible pressuré need be
applied to the sweeper through its handle.

This new and desirable result is obtained by =@

(1) connecting the wheels to the brush in such
a way that they can rise and fall freely with re-
spect to the brush, (2) providing a mechanism
which divides the weight of the sweeper between

the wheels and the brush in one ratio, and (3) :

providing a mechanism which divides any handle
pressure between the wheels and the brush in
another ratio. 'These mechanisms are so made
that each of these ratios remains practically con-~

stant no matter how the position of the brush »

changes, as long as the brush remains within its
normal range of movement. These two ratios
are different so that the ratio in which the total
pressure of the sweeper on the rug is divided be-
tween the wheels and the brush changes as that
pressure is increased by pressing down on the
handle. Thus, for every different pressure on
the handle, the total pressure is divided in the
way that gives the most sweeping power; this is
done by applying a greater proportion of that
pressure to the brush as the pressure is increased.

Other inventions disclosed here are a hew way
of connecting a brush adjusting mechanism to
a wheel so that any pressure on the wheel from
the brush adjusting mechanism helps to press the
wheel against the brush pulley which it drives,
and a new way of connecting the arms or levers
of a brush adjusting mechanism to a brush ear-
rier so that they will both move and guide the
brush carrier.

In order that the invention may be easily un-
derstood, a specific form of it is shown and ex~

-plained in the drawings and the following para-

graphs. This, however, is only one particular
construction that Mustrates the invention par-
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ticularly well, and the invention may be carried
out in other ways. In the drawings,

Figure 1 is an end view of the sweeper with
most of the end cover 22 broken away to show
the adjusting mechanism;

Figures 2, 3 and 4 are sections on the lines 2—2,
3—3 and 4-—4 of Figure 1;

Figure 5 is a diagram showing how the weight
of the sweeper and the pressure applied to the
sweeper through its handle are divided between
the wheels and the brush as this pressure is in-
creased; and

Figure 6 is a graph showing how closely the ac-
tual pressure of the wheels on the foor follows
that which is needed to drive the brush ag the
pressure of thes brush on the floor increases.

General construction

In this sweeper, the case 8 does not form the
frame, but it floats or can move up and down
relative to a separate frame upon which the
wheels 2] are mounted. The frame is formed of
two end plates or wheel carriers 6 joined to-
gether by two cross bars 7, which extend through
the case. In order to allow the case to float, there
is a slight elearance (shown in Figures 2 to 4)
between the frame side plates 6 and the ends of
the case, and the frame cross bars T extend
through vertical slots 12 in the ends of the case
and are enclosed in tubes or tunnels 28 which
extend through the case and keep dust and lint
flying aboui inside of the sweeper from settling
in the slots {2 and interfering with the move-
ment of the bars 1. :

The wheels 2! are mounted on stub axles (i
fixed to the ends of wheel support arms 8 piv-
oted to the frame end plates § by shoulder rivets
{8, The wheel support arms extend down and
towards each other at angles of about forty-five
degrees to the horizontal so that the wheels will

- ke pressed against the brush pulley (3 hard

50

enough to prevent slippage.

The case 8 is of wood, and it encloses conven-
tional dust pans 24 on each side of the brush £7.
The end cover 22 of the case has a central por-
tion ifl the form of a shallow vertical offset or
channel, which forms g guide for the brush pivot
carrier assembly. This assembly is miade up of
the brush pivet carrier 14 (whose legs fit on
either side of the back of the offset just men-

- tioned), the brush pivot spring (6 (which- fits

in the front of the offsef), the brush pivot 15
(which passes in through a slot in the offset), and
a4 small spacer ahd some rivets (which pass
through another slot in the offset). The slots
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are long enough to permit the brush pivot car-

rier assembly to move up and down freely.

The weight of the case and other parts, such
as the dust pans, carried by the case is trans-
mitted to weight dividing gears 20 by case sub-
porting brackets 19 and is divided between the
wheels and the brush by the gears. The portion
of the weight applied to the wheels is transmitted
to the frame end plates through the shoulder
rivets 18 which form the pivots of the gears, and
the portion of the weight applied to the brush
is transmitted to the brush pivot carrier 14
through the racks or gear teeth on its edges.

The handle | is carried by a pivot on a handle
pivot carrier 3, which can slide up and down on
the frame end plate § and is guided by a pair of
lugs on the frame end plate. The pressure ap-
plied to the sweeper through the handle by the
person using the sweeper is divided between the

wheels and the brush by the pressure dividing 2

gears 4. The portion of this pressure applied to
the wheels is transmitted to the frame end plates
by the shoulder rivets 5 which form the pivots
of the gears, and the portion of the pressure ap-

plied to the brush is transmitted to the brush :

pivot carrier 14 through the racks or gear teeth
on its edges.

Details

The brush pivot carriers {4, the frame end o

plates 6, the wheel support arms 9, the case sup-
port brackets {8, and the parts of the gears 4 and
20 are all made of metal one sixteenth of an inch
in thickness, and the end covers 22 and the brush

pivot springs (6 are half of this thickness. The 3

ends of the gears engaged with the rack teeth on
the edges of the brush pivot carrier 14 may be
Kept in mesh by a thin plate secured to the back
of the carrier by the same rivets that hold the
brush pivot spring and by additional rivets, and
the other gear teeth may be kept in mesh by
thin plates secured to the outside of the small
parts of the gears. These small parts of the
gears, which are riveted to the main parts, may
be slightly thicker than one sixteenth of an inch
in order to provide working clearance.

The weights of the various parts of the sweeper
may be as follows:

Brush, brush carrier assembly, and the

brush ends of the gears.. e _ 51
Frame, wheels, wheel support arms, and

the frame ends of the gears__ .. 2.00 I»
Case, end covers, dust pans and other

parts moving up and down with the

CASE oo e 3.001h
Handle and handle pivot carrier—_______ 501b

The effective lengths or pitch radii of the parts
of the weight dividing gears 20 that engage the
case support bracket and the brush pivot carrier
may be % inch and 3% inches respectively, so
that the weight of the case and the parts that
move with it is divided between the brush and
the wheels in the ratio of 5 to 25. The eifective

lengths or pitch radii of the parts of the handle.

pressure dividing gears § that engage the handle
pivot carrier and the hrush pivot carrier may be
5g inch and 14} inches respectively, se that any
pressure applied to the sweeper by the handle is
divided between the brush and the wheels in the
ratio of 10 to 17.

Operation

When no pressure is being applied to the
sweeper through its handle, the only forces which
press the wheels and the brush against the floor
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are the weights listed above, and not even all of
those, for much of the weight of the handle is
carried by the person using the sweeper. These
weights are divided as follows:

Weight carried by:
Total
weight
Brush Wheels | Person
Pounds
Brush, ete. - cocoommaaas .75 I [ 35 P R
Frame, ete. 2.00 |occamemeam 2.00 {_
Case, ete__. 3.00 .50 250 |eoeee
Handle, ete_... .50 .10 .17 .23
1.35 4.67 .23

The total weight thus resting on the floor is di-
vided between the brush and the wheels in the
ratio of 1.35 to 4.67, or 1 to 3.46, and this ratic
remains the same even when the wheels sink into
a soft rug or when the brush bristles bend down
under heavy pressure.

The pressures of the brush and the wheels on
the floor caused by pressure applied to the sweep-
er through the handle are both zero when the ap-
plied pressure is zero, and they increase uniformly
as the applied pressure is increased from zerc {o
a few pounds. Whatever this pressure is, it is di-
vided in the ratio of 10 to 17 between the brush
and the wheels, this division being done by the
handle pressure dividing gears 4. Thus, when an
additional pressure of 3.65 lb. for example is ap-
plied to the sweeper through the handle, 1.35 Ib.
of this is applied to the brush and 2.30 1b. to the
wheels; the total pressure of the brush on the
carpet is increased from 1.35 1b. to 2.70 1b., and
the total pressure of the wheels on the carpet is
increased from 4.67 1b. to 6.97 lb. The brush
pressure is increased by 100% while the wheel
pressure is increased by a little less than 50%.

The way in which the wheel and brush prés-
sures increase as pressure is applied through the
handle of the sweeper is shown graphically in
Figure 5. The two important things to note fromn
this figure are the fact that there is a substantial
brush pressure even when the handle pressure is
zero and the fact that the percentage increase in
the brush pressure is much greater than the per-
centage increase in the wheel pressure. These
are the reasons why the sweepsr sweeps any
thickness of rug well without any pressure being
applied to the handle and why a small amount of
pressure on the handle increases the sweeping
power more than the same pressure would in-
crease the sweeping power of any other known
sweeper.

In fact, this sweeper has nearly the greatest
sweeping power theoretically possible in g carpet
sweeper of its size and weight. In any carpet
sweeper, in which the brush is driven by friction
from the wheels, it is necessary that the wheels
press against the carpet hard enough to make
them furn instead of slip. How hard the wheels
must press on the carpet is determined by how
hard the brush presses on the carpet, for more
force is needed to drive the brush when it presses
down hard than when it presses down lightly.
The driving force which the wheels can apply to
the brush without slipping too much on the car-
pet is approximately proportional to the force
with which they press down on the carpet, but the
force needed fo drive the brush does not vary in
such a simple way with its pressure on the carpet.

By actually measuring, with special apparatus,

., the force required to drive a standard carpet
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sweeper brush on-different types of rugs with dif-
ferent pressures of the brush on the rugs, it has
been found that the thickness or softness of the
rug makes practically no difference in the force
required and that this force increases rapidly at
first when the pressure of the brush is increased,
then increases less rapidly, and finally drops off
when the pressure is so great that the bristles are
bent so much that their smooth sides instead of
their ends are rubbing on the carpet. 'The resulb
of this peculiar and hitherto unknown relation
between the brush pressure and the force re-
quired to drive the brush is that the pressure on
the wheels needed to drive the brush varies with
the pressure on the brush as shown by the curve
in Figure 6.

The straight line in Figure 6 shows how the ac-
tual pressure of the wheels on the floor varies in
this sweeper with the pressure of the brush on
the floor, and it can be s2en how closely it paral-
lels the pressure needed. The close parallel shows
how efficiently the sweeper uses its own weight

 and the pressure applied to it. The dotted part of

the straight line diverges from the lower end of

the curve, but this is not important because this ;

part of the line represents brush pressures that
would occur only if the operator lifted up on the
handle. The pressures that occur in normal op-
eration are those represented by the solid por-
tion of the line, and, in this range, the parallel
is very close.

Other inventions in the sweeper shown

Besides the main invention discussed above,
the sweeper shown in the drawings contains some
other inventions, which may be used in other
sweepers without the main invention. One of
these is the combination of & brush adjusting
mechanism and obliqgue arms connecting the
wheels to the mechanism so that the wheels al-
ways press against the brush as hard as they
press against the floor, and another is the use
of gear teeth to interconnect the brush, the
wheels, the case, and the handle.

Other forms of the inventions

While only one form of the inventions has
been shown and described in detail, the inven-
tions illustrated by this specific form can be
carried out in many other ways. Some of these
other ways will be obvious from this specification,
but others will require further invention. Some of
these are disclosed in other pending applica-
tions, Serial Nos. 664,390 and 30,447, filed on April
23, 1946, and June 1, 1948. The patent which
will include this specification will cover not only
those various sweepers but also any sweeper that
comes within any of the following definitions or
“claims”. The present application is a continua-
tion of my application Serial No. 437,269, filed
April 1, 1942, now abandoned.

I claim:

1. A floor and carpet sweeper having a case,
a handle, a pair of floor wheels at each end of
the case, a rotary brush extending lengthwise in
the case, a friction pulley on each end of said
brush and engaging the floor wheels for driving
the brush as the sweeper is pushed along a floor
or carpet, means for supporting the brush and
the friction pulleys for free vertical movement
through a definite range of movement relative
to the wheels, means for dividing the weight
of the sweeper between said wheels and said
brush resting on the floor or carpet in one ratio
throughout their range of movement whereby

i
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both the wheels and the brush can rest freely
on the floor or carpet without any pressure being
applied to the handle no matter whether the
floor is hard and supports the wheels without
yielding or whether the carpet is thick and soft
enough to let the wheels sink down in below the
level of the brush, and means for dividing any
pressure applied to the sweeper by the handle
between wheels and the brush in another ratio,
the weight dividing means and the pressure di-
viding means being proporitioned so that the per-
centage of the handle pressure applied to the
brush is greater than the pereesntage of the
sweeper weight carried by the brush.

2. In & carpet sweeper having a frame and
a brush movable vertically with respect to the
frame, a brush pivot carrier having gear teeth
facing in opposite directions, and horizontally
extending arms having gear teeth near their
ends, the arms being pivoted to the frame of the
sweeper on opposite sides of the brush pivot car-
rier and their gear teeth engaging the gear teeth
on the brush pivot carrier for pushing the brush
down.

3. In a carpet sweeper having a frame, wheels,
and a brush movable vertically with respect to
the frame and the wheels, a brush pivet carrier
having gear teeth formad in its side edgzes, and a
pair of horizontally extending arms having gear
teeth formed in their ends, the gear teeth on the
arms engaging the gear teeth on the brush
pivot carrier and serving both to transmit forces
from the arms to the brush pivot carrier and to
guide the brush pivot carrier in a vertical path.

4. In the brush adjusting mechanism of a
carpet sweeper having an end cover, a brush .
pivol carrier assembly including an upright
brush pivot carrier formed of metal plate and
having gear teeth on ifs side edges, an upright
brush pivot spring formed of a strip of thin
spring metal, and a brush pivot fixed to the
spring, the carrier lying on the inside of the
cover and the spring lying on the outside of
the cover, the spring being fixed to the carrier
through a slot in the cover, and the brush
pivot extending from the spring through a slot
in the cover.

5. In a carpet sweeper having a frame and a
brush movable vertically with respect to the
frame, an upright brush pivot carrier having gear

 teeth near one end and facing in opposite
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directions, means for guiding the other end of
the carrier along an approximately vertical path,
and horizontally extending arms having gear
teeth near their ends, the arms being pivoted
to the frame of the sweeper on opposite sides
of the carrier and their gear teeth engaging the
gear teeth on the carrier for moving the brush
and guiding that end of the carrier. .

6. In a carpet sweeper having a case with s
sheet metal end cover formed to provide a chan-
nel extending up and down on the outside, a
brush pivot blade spring lying in the channel,
and a brush pivot fixed only to the blade spring,
an inverted U-shaped sheet metal brush pivot
carrier on the inside of the end cover with its
center fastened to the upper end of the blade
spring through a slot in the end cover and its
two arms extending down along the inside of the
end cover at the sides of the back of the chan-
nel, at least a portion of each of the two arms
being offset towards the end cover so as to slide
on the back of the end cover at the side of the
back of the channel, and brush adjusting mecha-
nism connected to the lower ends of the arms,
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7. In a carpet sweeper, a case, a pair of
wheels, a brush having a pulley located between
and driven by the wheels, a wheel carrier freely
movable down with respect to the case and con-
nected to the wheels to move them down with it
relative to the case, means for guiding the
wheel carrier relative to the case and for pre-
venting rocking of the case relative to the wheel
carrier and the wheels, and means for pressing
the wheel carrier down.

8. In a carpet sweeper having a frame, floor
wheels carried by the frame, a rotary brush
movable up and down with respect to the frame
and driven by the wheels, and a handle pivot
movable up and down with respect to the frame,
a lever connected fo the frame at one point and
to the brush at another point and to the handle
pivot at a third point between the first two
points. :

9. In a carpet sweeper that has a frame, four
floor wheels carried by the frame, a rotary brush
that can move practically straight up and down
with respect to the frame and that is driven by
the wheels, and a handle pivot that can move
practically straight up and down with respect
to the frame, a mechanism that connects the
handle pivot to the frame and to the brush and
that is made to make the brush move in the
same direction relative to the frame as the
handle pivot and to move further than the
handle pivot.

10. In a carpet sweeper having wheels and a
brush and a handle pivot, mechanism connected to
the wheels and the brush and the handle pivot for
moving the brush down relative to the handle
pivot when the handle pivot is moved down rela-
tive to the wheels, the part of that mechanism
connected most directly to one of the wheels being
a swinging arm and a stub axle fixed to the arm,

10
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and the swinging arm and stub axle being a means
for guiding that wheel relative to the rest of the
mechanism in an oblique path extending up and

‘towards the axis of the brush at an angle of ap-

proximately forty-five degrees to the horizontal.
PAUL HEFTLER.
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