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To all whom it may concern: )
Be it known that I, Waurer L, Kerrer,
a citizen of the United States, residing at

Chambersburg, in the county of Franklin

and State of Pennsylvania, have invented
certain new and useful Improvements in
Hand-Operated Vacuum Cleaners; and I
do declare the following to be a fully clear,
and exact description of the invention, such
as will enable others skilled in the art to
which it appertains to make and use the
same.

My invention relates to improvements in
vacuum cleaners of the hand-operated type
and has for its principal object to provide
a simple and inexpensive device of this

. character which may be operated with ease,
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“fore provided.

by holding the handle with one hand and
turning a hand crank with the other, the
device being greatly simplified and gen-
erally improved over similar devices hereto-

A further object of the invention is to pro-
vide unique mounting means for a non-ro-
tatable brush which is located in the suction
nozzle. ’

A still further object is to provide a novel
form of clamp for closing the rear end of
the dust bag and supporting the same.

With the foregoing in view, the invention
resides in the novel subject matter herein-
after described and claimed, the description
being - supplemented by the’ accompanying
drawings. . :

Figure 1 is a side elevation. :

Figure 2 is a longitudinal sectional view
partly in elevation. ' :

Figure 3 is a detail vertical longitudinal
sectional view as indicated by line 8—38 of
Fig. 2. ' o

Figure 4 is a vertical transverse sectional
view as indicated by line 4—4 of Fig. 3.

Figure 5 is a horizontal sectional view on
line 5—5 of Fig. 4. o :

Figure 6 is a defail -vertical transverse
section on line 6—6 of Fig. 1. =~

In the drawings above briefly described,
the numeral 1 designates a comparatively
flat circular fan casing disposed in a verti-
cal plane and having an inlet opening 2 in

_one of its flat vertical sides, which opening
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coramunicates with the neck 3 of a horizon-
tally elongated transversely extending suc-
tion nozzle 4, this nozzle bemng provided
with appropriate supporting rollers 5. At

its lower portion, the casing 1 is formed

with an outlet neck 6 discharging into and

suitably connected with a dust bag 7. '
A suitable suction fan 8 is rotatably
mounted in the casing 1 and is provided with
a carrying shaft 9 which extends laterally
from said casing through an appropriate
bearing 10 with which the latter is pro-
vided, the outer end of said shaft 9 being
provided with a grooved pulley 11. ‘
Behind the casing 1 and pivoted thereto
on a transverse horizontal axis, is a small
gear casing 12, the pivotal connection be-
tween the two casings being preferably es-
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tablished by providing the casing 1 withs 70

a pair of spaced ears 18, forming a lug 14
on the.front side of the casing 12 for re-
ception - between said ears, and passing -a
pivot pin 15 through the ears and lugs.
This construction establishes a laterally
rigid but vertically pivoted connection be-
tween the two casings.

One side of the casing 12 is provided with
a laterally extending bearing 16 behind and
parallel with the bearing 10, and a second
transverse horizontal shaft 17 is rotatably
mounted in said bearing 16, the outer end
of said shaft 17 being provided with a rela-
tively large grooved pulley 18. An elastic

belt 19 is trained around the pulleys 18 and *

11 for driving the latter from the former
and for permitting vertical movement of the
gear casing 12 with the operating handle de-
scribed below, without interfering with
proper driving of the fan. Furthermore,
when the handle is raised so that the shaft
17 is above a line intersecting the pivot pin
15 and the shaft 9, the elasticity of the belt
19 will pull forwardly to some extent on
the shaft 17 thus serving to support part of
the weight of the handle, which is obviously
desirable. ' ‘

- The handle is designated by the numeral
20, this handle being of tubular form and
being secured at its front end to the rear
side of the gear casing 12. The rear end of
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the handle 20 carries a second gear casing -

21 which is provided with a rearwardly ex-
tending hand grip 22 to be used in pushing
and pulling the cleaner over the floor, there
being very little weight to be supported by
this hand grip however, due to the fact that
the elastic belt 19 has under certain condi-
tions a tendency to support part of the
weight of the handle 20, and the entire
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weight of the casing 1 and directly associ-
ated parts, is carried by the rollers 5 and a
suitable caster 23 which may well be dis-
posed under the outlet neck 6 of the fan
casing 1. '

A short transverse shaft 24 extends across
the gear casing 21 and is provided on one

end with a hand crank 25 to be turned with

one hand of the operator while holding the
hand grip 22 with the other hand. The
shaft 24 is provided with a bevel gear 26
which meshes with a bevel pinion 27 on the
rear end of the longitudinal shaft 28, the
latter being rotatably mounted in the tubu-
lar handle 20 and having on its front end
a bevel gear 29 meshing with a pinion 30 on
the shaft 17. As the handle 20 and the
gear casing 12 have no relative movement,
the gears 29 and 80 will be in proper mesh

~at all times and due to the elastic belt 19,

it will be seen that the handle 20 may be
moved vertically to any desired position,
without interfering in "any manner with
proper driving of the fan 8. The grip 22
and the crank 25 may be very conveniently
held simultaneously “and by rotating said
crank rather slowly, sufficient speed will be
imparted to the fan 8, on account of the
ratio existing between the gears 26 and 29
and their respective pinions 27 and 80, and
the relative sizes of the pulleys 18 and 11.
Preferably used in the nozzle 4, is a non-
rotatable brush 81 whose back is vertically
guided between parallel flanges or the like
32 formed on the inner surfaces of the noz-
zle ends. This brush is constantly forced
down gently by a spring 38 which is prefer-
ably formed of a single strip of spring metal
having its central portion depressed and
connected loosely with the brush back as
indicated at 84, the ends of said spring be-

+ ing preferably turned upwardly to some ex-
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tent as indicated at 85 to contact with the
upper side of the nozzle or with any other
stationary internal portions thereof.

The end walls of the nozzle 4 are formed
with internal rounded stops 36 co-operable
with similar stops 87 carried by the back of
the brush 31, the last named stops being in
most instances formed by bending the ends
of springs 88 which are secured to the brush
back. Other arrangements however could
be employed whereby the stops carried by
the brush are inwardly yieldable but are
normally forced outwardly to co-operate
with the stops 86. Thus, while accidental
dropping the brush from the nozzle is pre-
vented, it will be seen that when said brush
is pulled downwardly, the stops 37 will
snap past the stationary stops 36, permit-
ting the brush and the spring 33 to be
totally or partially removed, as occasion
may require.

"In connection with the dust bag 7, I pref-
erably provide the combined clamp and
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hanger detailed in Fig. 6, for the purpose
of closing the rear end of said bag and for
supporting it properly beneath the handle
20. This clamp and hanger is formed from
a single length of spring wire bent upon
itself at the point 89 to provide a pair of
parallel clamping arms 40 and 41, the cen-
tral portion of the arm 40 being bent to
form an eye 42 for engagement with the
supporting hook 43 which depends from the
handle 20. The free end of one of the arms
is bent to form an eye 44 for pivotally hold-
ing a link 45 which swings over the free end
of the other arm, thus normally holding the
two arms in clamping relation ‘with the bag.
By simply disengaging the link 45, the rear
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end of the bag may be opened for dumping -

its contents and if desired, the entire bag

may be removed from the neck 6, for which

purpose, the front end of said bag may
have an elastic portion 46 snugly, yet re-
movably surrounding the neck 6.

By employing the construction shown, or
a substantial equivalent thereof, a cleaner
1s provided which may be simply and in-
expensively manufactured and placed upon
the market at a minimum price, yet it will
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be highly efficient and in every way desir-

able.

Attention is directed to the fact that the
drive shaft 17 is in rear of the handle pivot
15 and that the elastic belt 19 engaged with
the pulleys 11 and 18, exerts a constant for-
ward pull on said shaft 17. Thus, when the
handle 20 is swung upwardly until the gear
casing 13 strikes the fan casing 1, the for-
ward pull of the belt 19 will hold said
handle in its raised position, which is of
obvious advantage when the handle must
be released, either before completing g
cleaning operation, or after completion of
such operation, when the device is to be set
at some out of the
handle 20 is in an inclined operative posi-
tion, the shaft 9, pivot 15 and shaft 17, are
substantially on dead center as shown in
Fig. 8, and thus the forward pull of the belt
19 1s resisted, so that the handle 20 does not
have a continual tendency to fly upwardly:
If this handle is raised s ightly above dead
center, the forward pull of the belt assists
in sustaining the weight of said handle and
the parts carried thereby. These parts are
so lightly constructed however, that their
weight is insufficient to tire the operator,
even if she does not avail herself of the op-
portunity of having the belt 19 assist in sup-
porting such weight. . :

As excellent results may be obtained from
the details disclosed, these details may be
followed if desired. However, within the
scope of the invention as claimed, numerous
minor changes may be made.

I claim:

1. A hand-operated vacuum cleaner com-
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.prising a fan cdsing having an inlet nozzle

at its front side, a suction fan in said cas-
ing thaving @ horizontal shaft extending
laterally through one side thereof, a gear
casing pivoted to the rear side of said fan
casing on a horizontal axis parallel to said
shaft, a second horizontal shaft extendin

through one side of said gear casing ang
disposed parallel to and behind the fan
shaft, wheels on both of said shafts and a
belt trained around said wheels, said belt
being yieldable to permit vertical swinging
of said gear casing without interfering with
driving of the fan shaft, an elongated
handle at right angles to said shafts secured
at its front end to said gear casing, a longi-
tudinally extending manually operated

gear casing for driving the second named
shaft from said longitudinal shaft.

2. A vacuum cleaner comprising a fan
casing having a nozzle, a fan in said casing
having a transverse horizontal shaft extend-
ing laterally therefrom and provided with
a pulley, a gear casing pivoted to said fan

casing on a transverse horizontal axis be-
hind said fan shaft, said gear casing being
adapted to engage the fan casing when
swung forwardly on its pivotal connection,
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a handle fixed on said gear casing, a trans- .

verse horizontal drive shaft mounted in said
gear casing in rear of the pivotal connection
thereof with said fan casing, said drive
shaft having a pulley, an elastic belt trained
around both of said pulleys and exerting a
constant forward pul}l) on the second named
pulley and the®gear casing carrying the
handle whereby when the handle and gear
casing are swung forwardly and the latter
engaged with the fan casing, the handle will
be held in a vertical position, and means on

- the handle for driving said drive shaft.
shaft carried by said handle and extending
into said gear casing, and gearing in said

3. A structure as specified in claim 1; the
two horizontal shafts and the handle pivot
being disposed substantially on dead center
when the handle is in an inclined operative
position. : ’
In testimony whereof I have hereunto
affixed my signature. '

WALTER L. KEEFER.



