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ABSTRACT OF THE DISCLOSURE 

A motor in which a vane member is caused to recipro 
cate by vacuum means. The vane member is positioned 
in the chamber of a housing, the chamber being con 
nected to a vacuum source through a slotted opening. As 
the air is drawn through the opening from the chamber, 
the upper edge of the vane swings back and forth across 
the slotted opening to opposite sides thereof. The lower 
edge of the vane is similarly reciprocated and may be 
connected to any desired tool or the like where a recipro 
cating action is required. 

BACKGROUND OF THE INVENTION 

In various applications, a bene?t can be obtained by 
converting the energy of a moving stream of air into 
a mechanical motion; and more particularly, in accord 
ance with the present invention, into a reciprocating me 
chanical motion. A typical example of a utilitarian pur— 
pose for such a form of energy conversion would be a 
vacuum cleaner. In such as environment, the air stream 
is moved by a vacuum source so that dirt or the like 
may be picked up in the stream and deposited in a ?lter 
or the like. At the same time, the suction created by the 
moving air stream may be utilized to impart reciprocat 
ing movement to a mechanical agitator which may assist 
in the loosening of dirt from an article being cleaned so 
that the dirt may more readily enter the air stream. 

SUMMARY OF THE INVENTION 

In accordance with the teachings of this invention, I 
have provided a vacuum operated motor in which a vane 
member is disposed in a chamber in the ?ow path of the 
moving stream of air. The chamber and vane are so con 
structed that the vane moves back and forth across the 
suction opening to the chamber, repeatedly opening and 
closing the chamber in a valve-like manner. The motion 
of the vane is preferably transferred to another member 
for reasons which will be hereinafter described in more 
detail. Where this system is used in a vacuum cleaner, 
the agitator would consist of a suitable rug engaging 
member to assist in machanically separating dirt from 
the rug or other article being cleaned. It should be under 
stood, however, that the vane movement can be trans 
ferred to numerous other devices, such as a saw, a ?le, 
or the like. This would likewise result in shavings, chips 
or ?led particles being taken away in the very air stream 
which provided the energy and power for their creation. 

BRIEF DESCRIPTION OF THE DRAWING 

FIGURE 1 is a perspective view of a vacuum cleaner 
attachment construction in accordance with the teachings 
of this invention. 
FIGURE 2 is a cross<sectional view taken substantially 

in the plane indicated by line 2—2 of FIGURE 1. 
FIGURES 3, 4, 5 and 6 are cross-sectional views, 

similar to FIGURE 2 and illustrate the nature of the 
vane movement. 
FIGURE 7 is a cross-sectional view of a modi?ed form 

of construction. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

For purpose of explanation, the motor of the present 
invention is illustrated in a vacuum cleaner environment, 
and reference is ?rst made to FIGURES 1 and 2 of the 
drawing. As here shown, the apparatus, in its broad 
terms, includes a housing 12, a conduit 13 adapted to be 
connected to a vacuum source, a vane 14 disposed in 
the housing, and a vane actuated agitator 16. The hous 
ing is of generally rectangular cross-sectional form, and 
extending along the length thereof is a chamber 17 in 
which the vane 14 is positioned. The chamber in cross 
section has an hour glass shape with upper divergent 
walls 21 and 22 and lower ‘divergent walls 23 and 24, 
with a restricted curved throat portion 26 at the juncture 
of the walls. The lower chamber portion communicates 
with an enlarged rectangular passage 27 de?ned by a 
peripheral skirt 28 on the lower portion of the housing, 
and a wall 29 in spaced relation to the lower edge of 
the skirt. 
The upper chamber walls terminate in an arcuate top 

wall 31 which is provided with a restricted passage 32 
leading to a duct 33 in communication with vacuum con 
duit 13.It will also be noted that the lower edge portions 
of skirt 28 may be provided with a plurality of openings 
36, so that when the housing 12 is supported on a rug 
of such compact nature or the like that no air can be 
drawn through it, a vacuum induced in conduit 13 will 
pull in sui?cient air through such openings, through pas 
sage 27 and chamber 17, and thence out through duct 
33 to continue the action of the motor. It is this moving 
air stream that causes the vane 14 to oscillate in a manner 
now to be described. 
Vane 14 is a generally ?at rectangular element extend 

ing for the greater portion of the length of the chamber 
17 and formed preferably of hard rubber. The upper 
portion of the vane, i.e., the portion adjacent to the top 
wall 31 may be slightly thicker than the lower portion 
thereof, and the ends of the vane are slightly spaced 
from the end walls 38 of the housing so as to permit 
freedom of vane movement within the housing. 
The vane action can best be described by viewing 

FIGURES 2 through 7 of the drawings. For explanatory 
purposes, let it be assumed that the vane is positioned as 
illustrated in FIGURE 2, i.e., laying against wall 21 of 
the chamber. As suction is applied, the lower end of the 
vane will move towards wall 24 as shown in FIGURE 3, 
acting as a valve in momentarily closing communication 
between passage 27 and duct 33. The pressure unbalance, 
however, will cause the upper end of the valve to pivot 
towards wall 22, as shown in FIGURE 4, and then move 
to a position lying against such wall, as shown in FIG 
URE 5, and ?nally to the closed position shown in FIG 
URE 6‘. This latter position corresponds to the position 
‘of the vane shown in FIGURE 3, but against the opposite 
wall. The cycle of course repeates itself, and irrespective 
of the starting position of the vane, the cycle is con 
tinuously and rapidly repeated when the conduit 13 is 
connected to a vacuum source. It will be understood that 
movement of the vane past the passage 32. is caused by 
inertia. 

In order to contain the moving vane in position and to 
utilize its movement as a power source, the agitator 16 
is utilized. Agitator 16 consists of a ?at plate 41 extending 
for substantially the greater length of the housing be 
tween the end walls 38 thereof with a central slot 42 of 
slightly lesser width than the width of chamber 17 at the 
lower end thereof. The plate is held for sliding move 
ment against wall 29 by means of pins 43 extending 
through the housing skirt and preventing downward dis 
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location of the plate while permitting sliding movement 
thereof. On opposite sides of slot 42 the plate is bent 
upwardly in the form of convergent wings 44 and 46 be 
tween which the lower end portion of vane 14 is disposed. 

In this manner, movement of the vane as previously 
explained will result in the vane successively engaging 
wings 44 and 46, moving the plate from side to side be 
tween the opposed skirt walls. Such. motion causes the 
wing 44 to successively engage and move away from 
chamber wall 23, and wing 46 to successively engage and 
move away from wall 24. For this reason, the wings are 
bent at substantially the same convergent angle as the 
angle of divergence of walls 23 and 24. 

Agitator plate 41 may be provided with a central de 
pending brush or scraper 51 which is likewise oscillated 
and which may serve to disengage dirt from a carpet or 
the like so that the latter may come under the influence 
of the air stream. 
FIGURE 7 illustrates another vacuum air motor ar 

rangement in which the chamber 17 communicates with 
duct 33 through a pair of restricted passages 61 and 62 
in place of the single passage 32. In addition to the vane 
14, a valve 63 is provided at its upper end which is 
curved to follow the curvature of top wall 31 with ears 
at each end to engage the upper edge portion of the vane. 
In this manner, as the vane oscillates in the chamber 17 
as previously described, the valve 63 will be moved along 
the top wall and selectively open and close the passages 
61 and 62. 

In each of the above described embodiments, it is sig 
ni?cant to note that the agitator is moved by the vane, 
but is not directly coupled to it. Thus, even if movement 
of the agitator is prevented, such as by engaging an im 
movable object, the vane can continue to oscillate, even 
though within a possibly restricted range. Also, it should 
be understood that when reference is made to the vane 
acting as a valve, it is really the vane in combination with 
the agitator which performs this function. 
Although the invention has been described and il 

lustrated in the particular environment of a vacuum 
cleaner, it is readily apparent that any number of differ 
ent tools, etc. could be actuated by the vane through an 
indirect coupling such as that illustrated. 
What is claimed is: 
1. A motor including a housing, said housing having 

a chamber therein, opposed air passage means communi 
cating with said chamber and through which an air stream 
may be passed for creating an air flow across said cham 
ber, a vane disposed in said chamber and having one por 
tion adjacent one of said passages and another portion 
adjacent the other of said passages, said chamber having 
opposed transverse walls, the medial portions of which 
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de?ne a restricted throat and the other portions of which 
diverge with respect to each other, said vane being mov 
able by the movement of said air to selectively close and 
open said chamber to the ?ow of air. 

2. A device as set forth in claim 1 in which one of 
said passages has a cross-sectional size smaller than that 
of said chamber. 

3. A device as set forth in claim 1 in which said 
chamber has a substantial longitudinal extent and is 
provided with a curved wall interconnecting opposed end 
portions of said opposed walls, with said curved wall 
having a longitudinal passage of restricted size therein. 

4. A device as set forth in claim 3 in which a pair of 
said longitudinal passages are provided in said curved 
wall, and said vane is provided with a valve complemen 
tary to and adapted to slidably engage said curved wall 
and successively open and close said passages for vane 
movement in said chamber. 

5. A device as set forth in claim 1 including a tool 
slidably supported in said housing and engageable with 
said vane for oscillating reciprocating generally planar 
movement. 

6. A device as set forth in claim 1 in which said cham 
ber has a substantial longitudinal extent, and one of said 
passage means is provided in a top wall interconnecting 
upper end portions of said opposed walls, said vane hav 
ing an upper edge portion engageable with said top wall. 

7. A device as set forth in claim 6 in which a slotted 
‘member is provided with the lower edge portion of said 
vane being disposed within said slot, and means for sub 
stantially limiting movement of said member to a planar 
motion within said housing. 

8. A device as set forth in claim 7 in which said mem 
ber has divergent wings extending upwardly from opposed 
sides of said slot and adapted to engage said vane, said 
wings being selectively engageable with opposed wall por 
tions as said member is moved by said vane. 

9. A device as set forth in claim 8 in which said mem 
ber is provided with a tool depending therefrom. 
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