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VACUUM AND BLOWER PRODUCER-
Dewey L Doyle, Grand Rapids, Mich., assignor to Doyle
Vacuum Cleaner Conipany, Grand Rapids, Mich., a
‘corporation of Michigan
. Applicatién March 16, 1953, Serial No.'342,521
‘17 Claims. (CL 230—114)

This -invention relates :in -general to a vacuum and
blower producing machine -and is ‘more. particularly ‘di-
rected 'to improvements in the unit which  creites the
vacuuin whereby improved results octur.
~In'my- c¢opending applicationSerial ‘No. 319,375, filed
November 7, 1952, there is disclosed and claiméd-an im-
provéd ~design ‘for a centrifugal -fan - wheeél ‘capable -of

producing both high static pressure and-high-voliiine in”

a ‘machine of ‘this general character. ‘The present in-
vention utilizes the centrifugal fan wheel of thé:said’co-
pénding application in combination with certdin “othier
elements of structure.

Heretofore vactuum cleanérs and particularly*industrial’

vacuum cleaners have beéen designed eithier for thie pro-
duction of high ‘volume or the prodiiction :6f ‘what “is
known as high ‘static ‘presstire.  Wheére' the ‘purchaser - of
the vacuum ‘cleaner’ expects to ‘use the niachine’ with-the
hose substaritially” opén,’ he is ordinarily moré interésted
in-a high volume of air passing:through - the ‘machine.
Where the machine is to be used under conditions ‘whére
‘the' hose end ‘will be stibstanfially ‘closed, sich'as'in the
cleaning “of ‘rugs and upholstéred ‘furniture, ‘it “is' niore

desirable ‘that the machine ' dévelop -a ‘high stitic ‘prés--

“sure.

“Up to ‘the present ‘tilmie! vactium cleanérs which dre’de-
signéd to produce a high’ volime inheféntly hiave'a low
static pressure. Likewise, a2 machine that is ‘paiticuldily
designed to- develop ‘high static ‘pressure will inhigréntly
have a réduced-volume.

In- order to understand more: clearly what is inéant

heréin by the terms “high static” or “low ‘static”as well

as “high voliimie” or “low volumeé,” 'a brief -description
of ‘thetest involved in detefimining these fattors'will be
presented. The actual- amount ‘of static or- volune is
usually ‘statéd in’ térms of water lift. In" running tests
to determine: thése faétorsa'U-shaped tube is ‘eiiployed
having a predetermined number of inches"of Syatér there-
in. One end of the U-tibe is allowed- to ‘rémiin” open
to’ the' atmosphere and’ the other énd’ of ‘the “U-tiibe- is
connectéd by ‘means 'of a hose to ‘an’opening in‘'the-side
of the inlet port to the tank of the'vacuum cleaner. With
-the machine ‘in ‘opeération #nd ¢reatirig’ a’vactium' to drdw

air inwardly through the inlet port to the tank -the water

Jift will ‘be increased s the'size of the ihlet'is decreased.
~ When 'the inlet port is ‘completely closed the numbér ‘of

iriches ‘that the water is drawn upwatdly ‘into- one side
of the U-tbe' and is forcéd downwardly at'the other
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side” of the U-tube is referréd to as‘the “closéd water .

lift.”  This is a measure of the static pressuie,

~ ‘As the infet opening to the tank-is’énlafged-in>aiea,
the water” in the -U-tube~will fall -and the’ ntumber “of
inches-of water lift'for a- given size opening ‘may then
be translated into terms of volume.

- Industrial tank type-vacuum cleaners désigned espécial-
Iy to produce=a high voluine or a fairly -high-water-lift
when the-inlet to the tank is -completely open-usually
‘have a single: vacuum -producing fan wheel-and. this type
.of vacuum -preducer is known as a single stage. Fan
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_stage unit may be -used. (
“quiires a rélatively high static pressure, then it -has been

2

wheels and the manner in which they cooperate with
other patts of the device which have been designed up
to the present time, when used as a single stage, are

‘incapable of producing a very high static pressure and

carn, ‘theiefore, be used only for specific purposes where
high ‘volume is required.

Tt has been the custom heretofore to increase the static
pressure in a vacuum cleaner by increasing the number
of fan wheels to two, three or even more, all mounted
on ‘the same motor shaft. Such units are commonly
called “multi-stage units,” the number of stages-‘depend-
ing upon the number of fan wheels used. In'a -multi-
stage unit the air drawn into the tank passes through
the center and out of the periphery of the first fan wheel
and is then directed back into the center if the second
wheel and So on, until the periphety of the last wheel is
reached. This type of unit increases considerably 'the
static pressure developed by the machine or may be said
to ‘increase ‘the closed water lift, but at the same time
the volume of air passing through the :machine will ‘be
‘materially Teduced.

1t -is ‘thus evident ‘that if the end use of ‘a vacuum
‘produding device requires a-‘high volume, then‘:a single
If, however, the end ‘useiire-

necessary to use a multi-stage upnit. It will e evident
that these units cannot ‘be used ‘interchangeably ‘but:must
‘be Hesighell for a specific purpose. )

The ‘present ‘invention isdirected to a novel comibi-
nation of elements including ‘thie certrifugal fan wheel
of the dbove referred to copendifig ‘application -together
with other elements whereby a single stage machine is

capable of developing a very high static pressure as well

as a relatively high volume. Thus, the same -machine

.may be used for any purpose whether 2 ‘high volume or

a ‘high static pressure ‘is required. v
In view of the foregoing it is a principal object of ‘the
_present invention to provide a vacuum producer or

blower designed to overcome the disadvantages of ‘simi-

‘lar machine heretofore known wherein only a high ‘static

pressure or a high volume was capdble of being:pro-
duced.

Another object of the invention is to provide a vacuum
producing and blower unit capable of developing a.com-
“bination of a high static pressure and a high volume to
a.greater degree than has been possible heretofore “with
other machines of this type.

A further object of the invention is to provide a vacuum
producing and blower unit which is particularly adapted
for .use in a vacuum cleaner .and which is capable of
devéloping both high static pressure and high volume
by the use of but a single stage.

Still another object is to provide a vacuum produc-
ing and blower unit for developing -both .high. static

.pressure and high volume in a vacuum cleaner wherein

a -centrifugal fan wheel operates in comibination with

.a housing having a plurality of perjpheral -openings
.therein for the passage of air.

A still further object of the invention .is to provide

-in-a vacuum cleaner a single centrifugal fan wheel hav-

ing -a ‘plurality of involute blades thereon, and a hous-

.ing-arcund said fan wheel provided with a_plurality: of

peripheral openings whereby both high static pressure and

-high volume may be obtained by the. use of but a single
- stage.

Still another object of the invention is to provide a
vactum. producing and blower unit capable of develop-
ing both high static pressure and high volume wherein

.a centrifugal fan wheel having a plurality of ~¢circum-
‘ferentially spaced involute blades is positioned within

a hoeusing having .an air inlet and a plurality of pe-
ripheral air outlets, and wherein the combined area of
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the outlets is substantially equal to the area of the inlet,
thereby tending to produce a balanced blend of static
pressure, velocity pressure and volume.

Still another and more specific object of the invention
is to provide a vacuum producer and blower unit capable
of developing both high static pressure and high volume
wherein a centrifugal fan wheel having a plurality of
circumferentially spaced - involute blades is _positioned
within a housing having an air inlet and a plurality of
peripheral air outlets ‘and wherein means are provided
to vary the area of the air outlets depending upon the
velocity pressure and volume. conditions whereby a bal-
anced blend of these various characteristics may be ob-
tained for the particular end use involved.

A still further and particular object of the invention
is to provide a vactum producer and blower unit capable
of developing both high static pressure and high volume
wherein a centrifugal fan wheel having 2a plurality of
circumferentially spaced involute blades 'is positioned
within' a housing having an air inlet and 2 plurality of
peripheral air outlets and wherein means are provided
to vary automatically the area of the air outlets in re-
sponse to the velocity pressure and volume conditions.

Other objects and advantages of the invention will be-
come .apparent upon reading, the following description

taken in conjunction with the accompanying drawings in

which: = - e .

Fig. 1 is a perspective view of a tank type vacuum
cleéaner embodying the present invention.

Fig. 2 is a fragmentary perspective view of the upper
portion of the machine shown in Fig. 1 with the shroud
removed from the motor housing and with parts broken
away for the sake of clarity.

_Fig. 3 is-an exploded perspective view of the fan wheel
and housing therefor prior to assembly. - -

Fig. 4 is an exploded perspective view of the fan wheel
housing and the directional vanes associated therewith
prior to assembly.

Fig. 5 is an enlarged horizontal sectional view through
the fan wheel housing and the fan wheel associated
therewith. )

Fig. 6 is a vertical sectional view through the fan
wheel housing and directional vanes taken along the plane
of lines 6—6 of Fig. 5. :

Fig. 7 is a fragmentary plan view of a fan wheel

_housing with the upper flange thereof removed and illus-
trating a modified form of air outlet censtruction.

"Fig. 8 is a fragmentary perspective view of the form
of fan wheel housing shown in Fig. 7.

Fig. 9 is a view similar to Fig. 7 but showing a further
modified form of air outlet construction.

_ Fig. 10 is a fragmentary perspective view of that form
. of the invention shown in Fig. 9.

Fig. 11 is a view similer to Figs. 7 and 9 but showing
a still further modified form of air outlet construction,
and ) :

Fig. 12 is a fragmentary perspective view of the con-
struction shown in Fig. 11. -

Briefly described, the invention contemplates the use
of a single stage fan wheel wherein the blades thereof
are in the form of an involute and preferably with the
center of the generating circle in offset relation with
the center of the wheel. As explained in the above re-
ferred to co-pending application, this design of fan wheel.
having the involute blades located as mentioned above
obtains a minimum of feed-back, minimum resistance and
the. desired compression of the air.

This fan wheel has been combined with a housing also
having a predetermined design so that the net result of
the combination of -these elements will be to create a

‘maximum static pressure without reducing the volume,
thereby enabling a single machine to be operated whether
the end use requires high static pressure or high volume.

The housing which surrounds the fan wheel is provided
with a plurality of air outlets around the periphery thereof
to permit the exhaust of air drawn into the tank by the
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fan wheel and which passes between the blades of the
fan wheel to the outer periphery thereof. The area of
these outlet ports in the fan wheel housing is an im-
portant consideration since the larger the area of these
ports the greater volume of air may be handled. At the
same time, however, such increased volume will de-
crease the maximum static pressure but will also increase
eak-back. .

Conversely, when the area of these exhaust ports is
made smaller, the effect will-be to increase the maximum
static pressure but the volume is then reduced. The
primary purpose in utilizing a housing around the fan
wheel is to increase the static pressure. ' The size or area
of the outlet ports in the housing must thus be balanced
with the intake so that the increased static pressure may
be cbtained without reducing the volume.

Referring now more particularly to the drawings and
especially to Figs. 1 and 2, the tank type vacuum cleaner
to which the present invention has been applied is in-
dicated generally by the numeral 1 and includes a body
or tank 2 having an inlet opening 3 through which air
passes during operation of the machine. The suction
or vacuum created will draw air, dirt and other objects
through the inlet 3 and through a suitable hose. which may
be applied thereto. ]

The particular type of machine shown herein for pur-
poses of illustration also includes in general a caster ring
4 having supports 5 welded or otherwise secured thereto
which support the casters 6 thus enabling the machine to
be easily moved from place to place. )

The body 2 of the machine may be received by the
caster ring 4, the upper edge of which abuts the anaular
1ib 7 on the tank body to limit the movement of the tank
within the ring. This feature of the over-all construc-
tion is described in greater detail and is claimed in my
co-pending . application Serial No. 344,136, filed March
23, 1953,

The top part of the tank body includes a head assem-
bly which includes a clamp ring 8 having thereon 2 plu-
rality of spaced clamp members 9. These clamp mem-
bers 9 are fixed to the ring 8 and are adapted to co-
operate with an outwardly extending flange (not shown)
on the upper end of the tank body to hold the head assem-
bly in assembled relation with the body. The filter bag
which filters the dirt prior to exhaust of the air to 'the
atmosphere may be either enclosed within the tank body
or may be positioned outside-of the tank and fixed to the
air outlet. The particular design of vacuum cleaner in
general is not an important consideration as far as the
present invention ds concerned. It may be either of the
type which has an inner or an outer filter bag and it may
be a horizontal as well as a vertical tank, the type of
machine shown herein being primarily for purposes of
illustration only. .

In the embodiment shown, the outlet for the air is indi-
cated by the numeral 1¢ and is positioned on the head
assembly and exhausts the air to the atmosphere after
the air has been filtered inside of the tank and after it
has passed through the fan wheel which creates the
vacuum. '

The head assembly above the tank body includes a
shroud generally indicated by the numeral 11 which con-
sists essentially of a lower portion 12 provided with an
outwardly extending flange portion 13 thereon mounted
in spaced relation to the head to permit motor cooling air
to be drawn inwardly through the space. The upper
part of the shroud includes a cap 14 provided with a
plurality of circumferentially spaced air outlet ports 15
for passage of air after it has been utilized for cooling
the motor. )
...'The motor is located within the shroud 11 and is more
clearly shown in Fig. 2. Although the motor itself can-
not be seen in the drawings, it is nevertheless positioned

" within a housing generally indicated by the numeral 16

({3

which includes an upwardly extending cylindrical portion
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+17.and:an outwardly flanged.portion 18-atithe lowersend
:thereof, “The.openings.19.in:the motor- housing-are-inlet
sportsfor : the.air. which coc!s:the-motor. ~This- air-is
‘drawn-inwardly-at the:lower end of the motor.and passes
.upwardly - therethrough - performing -:its- cooling * function
- .andsthereafter passes. outwardly. through: the:ports 20 in
-the cap: 21:located..on the. upper. end: ofthe- cylindrical
.portion-17. ~The details of this particular-construction are
.explained-more fully.and.are claimed-in my: co-pending
. application:Serial -No. :344,135, ‘filed March 23, 1953:
~The fan.wheel housing which forms a part of the pres-
_entrinvention is<indicated.in -the various. figures by the
.numerali22. ‘Thefan. wheel itself is indicated at 23-and
‘includes.a lower plate:24 and upper-plate:25. spaced-there-

from .and..a-plurality ;of circumferentially spaced involute’

<blades-26. 'The center-of:the generating circle of each
-blade’26 is-offset from. the center of the wheel 23. This
sfan.iwheel23.is mounted. on the lower end of the motor
shaft 27 .and-is held:thereon by-suitable retaining-means

28, The:lower plate or shroud-24 of the-fan wheel-23.is

.provided . with. a- centrally disposed air inlet opening 29
for:the inward-passage of-air due- to- the -suction.created
by the-rotation. of the: fan-wheel 23. ‘
+As -stated :hereinbefore, the proper:balance or -blend
-of -static -pressure -and volume for the majority -of end
.uses is-effected by the cooperation of-the fan wheel 23
and-the-fan. wheel housing generally-indicated -at:22. A
-preferred- form -of -this fan ‘wheel housing is illustrated
<inFigs.: 3 to-6 inclusive -and includes-a bottom: plate 30

-provided-with an-upstanding peripheral flange 31‘ which-

‘has-formed integral therewith or -otherwise suitably -se-
.cured-thereto an.inwardly extending annular flange -32.

The- upstanding -peripheral flange 31 has-a-plurality-of
-circumferentially spaced air outlet ports :33. The ‘ma-
-terial- of -the ‘housing -between the ports 33 is preferably
.shaped: as-the cord-of an arc rather than being in-the form
of-an-arc-itself. This construction is brought out more
clearly in ‘Fig. 5 where it will be seen-that-the bottom
-plate -30is-polygonal -in - configuration rather than- being
circular. ‘The unit would operate even if these-partitions
sor -dividing walls :between - the -outlet ports 33 were ‘to
sbe - arcuate -although experience has shown -that -when
-these -dividing walls are provided as cords the best-action
-results, if it is-considered that the best action-is-one that
:is- most -generally desired in an industrial vacuum -pro-
ducing device.

The plate 36 of the heusing 22 is provided-with a cen-
-trally dispossd -opening 34 therethrough which acts-as an
-air inlet port for-the air drawn-through the-unit by-the
fan-wheel. “This inlet port 34 dis given an axial length
greater -than the thickness -of plate 30 by :means of a
downwardly extending annular flange 35. The inner edge
or surface surrounding the inlet port 34 is preferably in
the-form of an arc as seen at 36 to form a double bell-
mouth for-the opening. .

It has also been determined by actual experiment :that
for -the best results, best combination of static -pressure
and volume, -the total area of -the outlet ports 33 should
‘be -approximately the same as-the -area of the inlet port
34, “The ratio of these two areas can, of course, be
modified -to suit specific needs. For example, if a pur-
chaser of the unit put it to an end use where more
volume and less static pressure was desired, it would be
possible to manually machine out the ports 33 at the fac-
‘tory and by -doing so the power would be converted in
large measure to more volume and less static pressure,
the velocity Temaining about the same. Conversely, the
same -unit could be furnished with a somewhat higher
static pressure by making these outlet ports 33 somewhat
.smaller by extending-the cords or dividing walls -farther
in the samsz direction -and -in the same relative location
fromthe tip .of the fan wheel blades. "For general over-
.all usage, hawever, the static pressure and wvolume -re-
sulting from the outlet ports having approximately ithe
Ssamearea as theinlet port and the wvolume resulting

+ from:suchr a:constructionarenmost: satisfactory: for prac-

. tically:.all<.end:uses. -As:will-be: described ~more: fully

- hereinafter; it is possible:to form the: cords:or peripheral

wall members in such a way: as.to-automatically vary ‘the

5 .size of ‘the: outlet ports-depending upon: the velocity and
_volume:of  the: air.

"The air-drawn inwardly to-the tank by means of thefan

.wheel:will-have a rotary movement within .the tank.and

_this-movement of the air .must be transformed into -axial

.10 ~movement inorder that it may be :picked up-by.the fan

wheel. The means provided:for accomplishing this con-
_version -of-.air: movement -from rotary-to axial is a-factor
ofboth volume-and static pressure. Although various
.means:may ‘be-provided  to. accomplish - this result, . the
15 -preferred form contemplates the use of - a.plurality-of
.vanes surrounding :the:inlet port 34 and ppositioned - im-
mediately below the-housing-22. This feature of the:in-
vention is illustrated-more clearly in Figs. 4 and:6-where
the-numeral:37 indicates in general the air stabilizing unit.
20 “This-unit .as illustrated includes-a ‘frustro-conical screen
. member-38:provided with a plurality of circumferentially
spaced and radially directed -vanes 39. The lower:or
smaller: end.-of the-screen 38 may ~be provided with a
closure :plate::40. to -make the :screen more rigid~and-to

. 95 - form ‘a more:firm support. for the.vanes -39, The screen

38 :may- also beprovided . with :ears- 41 having -openings

- therein-adapted .to be aligned with threaded ‘holes42in
the:plate 30:'of :the :housing, whereby screws ‘43, may be
,utilized:for mounting this stabilizing unit on the underside
.30 '0f .the:housing22. ~The stabilizing unit 37 will stabilize
.or:straighten-the.air:flow converting it from a rotary
movement. to-an, axial movement directing it through':the
inlet-port :34 and to-‘the-space between the: sides:of the
fan wheel :23:where it is picked:up: by the "heels:of :the

.35 - involute ‘blades :26-and :discharged' outwardly: toward .the

upstanding flange 31 of the:housing. This air then passes
outwardly through the outlet ports 33 to a suitable chan-
nel ‘within ‘the head. assembly of ‘the machine - where ; it
passes, outwardly- through: the outlet. 10.
In. assembling the driving motor; fan wheel and housing
it-will be noted that the inwardly extending annular flange
32 on the housing has a plurality of spaced-openings 44.
Likewise the flange :18, formed as a part -of the motor
housing-16, has a plurality of similar holes 45 which may
45 ' be .brought into alignment with the holes-44 .in’ the -fan
wheel housing. The fan wheel housing and motor:hous-
ing.may then be .secured together by means of bolts 46
and the entire -unit suitably -mounted within- the ‘head
assembly of the machine.
In operation. when the motor is started, the fan:wheel
23 will be rotated at a predetermined and suitable rate-of
speed whereupon the -involute blades 26 will create a
movement of air inwardly through- the inlet 3 on’ the tank
body. This air is deposited within the tank 2 in-a tan-
55 gential direction thereby creating a rotational flow thereof.
The stabilizing unit 37 stabilizes or straightens out the
rotating -air and changes the direction thereof to-an axial
flow so that it may be picked up by the fan wheel. The
double bell-mouthed inlet port 34 increases and facilitates

go the.radial flow of the air to;the blade heel fromits. axial
movement.

The vanes 39 can, if desired, be formed as an integral
part of -the plate 30 of the fan wheel housing .or :may
‘otherwise be secured directly thereto rather than-be -sup-

65 ported by the screen 38, as shown herein, without in-any
way affecting the end result-of their operation.

Since -the -housing 22 is -utilized primarily to increase
static pressure,:it-will be clear that if the outlet ports 33
in the peripheral flange thereon are to large, this function

70 of the housing will not result. Since it is one of :the
primary objects of the invention also to maintain maxi-
mum -volume even though static pressure may be in-

_creased, it will be evident also that these outlet ports.33

‘should not be too small unless volume is not a considera-
75 -tion-in the particular end-use to which the unit is to-be

40

50



2,778,668

7

put. The best balance and blend of static, velocity and
volume for general usage has been found to exist when
the total area of the outlet ports 33 substantially equals
the area of the inlet port 34.

Figs. 7 to 12 inclusive illustrate various modifications
‘of structures for automatically controlling the area of the
outlet ports in the peripheral flange of the fan wheel
housing 22. Referring especially to Figs. 7 and 8, the
plate of the housing is indicated at 304. In this form the
housing will also be provided with the supporting flange
32 in order that it may be secured to the motor housing
although this flange is not shown in these particular
figures. Suitable posts, as shown at 47, extend vertically
between the plate 30z and the supporting flange which
will be disposed thereabove. These posts 47 are spaced
circumferentially around the plate 30 and have mounted
thereon flexible closure members 48. One such member
48 is mounted on each post 47 in any suitable manner
and preferably at a point intermediate the ends thereof so
that when each member 48 is caused:to flex, the ends
thereof will move outwardly in the manner shown in dot-
dash lines in Figs. 7 and 8. ‘

Between adjacent posts 47 there is positioned a stop
member 49 against which the ends of adjacent closure
members or blades 48 may abut when in normal or closed
position. The full line position of these flexible blades
48 as shown in the drawings is the position which they
assume when the machine is not in operation and in the
absence of any air flow. When the motor is started and
the fan wheel begins its vacuum producing function, the
outgoing air from the fan wheel will come against the
inward surfaces of the blades 48 and urge them outwardly
to the dot-dash line position as shown. The amount of
flexing and movement of the blades will depend upon
the velocity and volume. As the intake opening into the
tank is opened, a greater volume is permitted whereupon
the outlet ports provided between the adjacent ends of
the flexed blades 48 will become larger. As less volume
is present the blades 48 will approach closed position,
thereby decreasing the size of the outlet ports between the
ends of the blades. This effect, of course, would be to
increase the static pressure.

This action of the blades tends to produce a balanced
blend of static pressure, velocity and volume commonly
desired in industrial vacuum units and is automatic in
principle.

A still further form of blade which may be used to
carry out this automatic principle is illustrated in Figs. 9
and 10 where the plate of the fan wheel housing is in-
dicated at 385. Ta this form the supporting posts 50
are also provided in spaced relation around the circum-
ference of the plate 30b but in this case the post 50
supports not cnlv the end 51 of the blade 52 but also a
coiled spring 53. One end of this spring is anchored
around the anchor post 54 while the other end 55 thereof
bears against or is affixed to the cuter surface of blade 52.
The spring is designed to hold the blade normally closed
so that the outer free end thereof will normally bear
against the stop member 56.

Here again the blades 52 extend in substantial end-to-
end relation arcund the periphery of the fan wheel hous-
ing so that normally when the machine is not in opera-
tion the outlet ports through which exhausted air will
pass will be closed. When, however, the fan wheel is
rotating and creating an inward movement of air into the
tank and an outward movement thereof between the in-

- volute blades and against the inner surfaces of the blades
52, these blades will tend to open against the force of
springs 53 and will move toward the dot-dash line po-
sition as shown in Figs. 9 and 10. The extent to which
these blades will move outwardly will depend upon the
size of the inlet opening into the tank and consequently
the volume being preduced. The operation will be the
same as that explained above with respect to Figs. 7
and 8, the only difference being in the specific arrange-
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ment of the parts and blade mounting. The desired

- balanced hlend of static pressure, velocity and volume will

still be obtained and will still be automatic in operation.

In Figs. 11 and 12 there is shown a still further modi-
fied form of the automatic principle of varying the area
of the outlet ports and in these figures the plate of the

- fan wheel housing is indicated by the numeral 30c. Sup-

porting posts 57 are spaced around the plate 30c adjacent
the periphery thereof and each post 57 supports the end
of a blade 58. The blade 58 is again flexible and each
blade has one end thereof- surrounding a post 57 and
is then reversely bent around a pin 59. This arrange-
ment is designed to hold each blade 58 in its normal
closed position. During operation of the machine the
air being exhausted from the fan wheel will force the
blades 58 outwardly as indicated by the dot-dash lines
in Figs. 11 and 12. The stationary end of one blade
will act as a stop for the free end of the next adjacent
blade so that when there is no air movement all outlet
ports will be closed. Again, this arrangement as stated
above will produce a balanced blend of the three factors,
namely, static pressure, velocity pressure and volume,

It will be obvious that many further modifications may
be made to accomplish this result in an automatic man-
ner depending upon the volume and velocity of air move-
ment. The general principle, however, is adequately dis-
closed in the forms shown in Figs. 7 to 12 inclusive.

From the foregoing it will be seen that a novel com-
bination of a fan wheel having offset involute blades,
a fan wheel housing and a stabilizing unit has been made,
the result of which is to provide a vacuum and blower
producer wherein maximum static pressure and max-
imum volume result in the same machine, thereby in-
creasing tremendously the end uses to which a particular
machine may be put. With this arrangement it is no
longer necessary to produce a machine of one design for
a purchaser desiring to use it where a high static pressure
is necessary and another design for a purchaser where
the end use requires a high volume. Furthermore, if a
purchaser desires a machine developing a higher static
pressure than that of normal production, then this in-
creased static pressure may be obtained merely by in-
creasing the length of the cords and decreasing the area
of the outlet ports. Conversely, the balanced design dis-
closed herein may be modified to permit a larger vol-
ume of air merely by machining the ends of the cords
to create larger outlet port areas.

The stabilizing unit aids materially in changing the
direction of air flow from rotational to axial and the
double bell-mouthed opening is highly desirable to facili-
tate and increase the radial flow of the air to the blade
heel from its axial movement. All of these various fea-
tures have been combined herein to produce a novel
combination of elements resulting in a vacuum producer
and blower machine which is capable of numerous end
uses not heretofore possible.

It will be evident that certain changes may be made
ju the form, construction and arrangement of parts from
those disclosed herein without in any way departing from
the spirit of the invention or sacrificing any of the at-
tendant advantages thereof, provided, however, that such
changes fall within the scope of the claims appended
hereto.

The invention is hereby claimed as follows:

1. A vacuum and blower producing machine com-
prising in combination a fan wheel including a plurality
of circumferentially spaced involute blades, the center
of the generating circle for each blade being offset from
the center of the wheel, means for rotating said fan
wheel, a stationary housing around said fan wheel having
an inlet port therein, and a plurality of exhaust ports
around the periphery thereof, the total area of said ex-
haust ports being substantially equal to the area of said
inlet port.

2. A vacuum and blower producing machine com-
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_pnsmg in combmatxon a tank: having an air inlet and_an
air outlet therem a fan wheel including-a plurality of
c1rcumferent1ally spaced blades of invelute -form, the
center of the generating circles for each - blade - being

offset ‘from the center of the wheel, means -for rotating -

'said -fan wheel, a central air inlet opening in one side
of said fan wheel a stationary housmgvaround said -fan
wheel- having an air inlet port adjacent the inlet open-
ing in said fan wheel, and a plurality of air exhaust ports
around the perlphery of said housing, the total area of
said exhaust ports being substantially equal to the area
of said 1nlet port.

3. A vacuum and blower producing machine compns-
ing in combination a tank having an air inlet and an air
outlet therein, a fan wheel including a plurality of cir-
cumferentially. spaced blades of involute form,. the center
of the generating circle for each biade being offset from
the center of thé.wheel, means:for.rotating said fan wheel
‘to draw .air into said tank through said air inlet and. to
:rotate said, air rapidly, a central -air inlet opening in one
.side of saxd fan wheel, a stationary, housmg around. said
'fan wheel, havmg an air inlet port ad]acent the mlet open-
.ing in said fan wheel, a plurality.of air exhaust ports
.arpund the periphery of said housmg, the total; area.of said
Aexhaust ports being substantially equal, to the area of said
.inlet port, and means adajcent said inlet port. to aid in
. changmg the air movement from rotatmnal to. axnal and
,facahtate entry of the air through saxd inlet port

4. A vacuum and blower producmg machme compns—
‘mg in combination a tank having; an. air inlet. and an_air
-outlet thergin, a fan wheel mcludmo a plurahty of cir-
curnferentlally spaced blades of involute form, the center
of the generating circle- for each blade being offset from
-the center of the wheel, means for rotating said, fan,wheel

.to draw air into said tank through.said air inlet.and to -

.rotate said . air rapidly, an air.inlet opening at.one side
of said fan wheel, a stationary housing around said fan
wheel having an air inlet port ad]acent the inlet opening
in.said fan.wheel, .a. plurality of air exhaust.ports around
the periphery of . sald housing, the total area. of said exhaust
ports being substantially equal to the area of said inlet
port, and a plurality of radially positioned and axially
extending fins around said inlet port to facilitate entry
of the rapidly rotating air through said inlet port.

5. A fan wheel and housing assembly for use in a
vacuum and blower producing device including a housing
having a plate with a central air inlet port, an axially
extending peripheral flange around said plate, and a plu-
rality of exhaust ports in said flange, the combined area
of said exhaust ports being substantially equal to the area
of said inlet port, and a fan wheel mounted for rotation
within said housing, said fan wheel having a plurality
of circumferentially spaced blades of involute form where-
in the center of the generating circle for each blade is
offset from the center of the wheel.

6. A fan wheel and housing assembly for use in a
vacuum and blower producing device including a housing
having a plate with a central air inlet port with the edges
of said port being double bell-mouthed, an axially extend-
ing peripheral flange around said plate, and a plurality
of exhaust ports in said flange, the combined area of said
exhaust ports being substantially equal to the area of said
inlet port, and a fan wheel mounted for rotation within
said housing, said fan whee! having a plurality of cir-
cumferentially spaced blades of involute form wherein
the center of the generating circle for each blade is offset
from the center of the wheel.

7. A tfan wheel and housing assembly for use in a
vacuum and blower producing device including a housing
having a plate with a central air inlet port, an axially
extending flange around the periphery of said plate, a
plurality of exhaust ports in said flange, and means to
vary the area of each of said exhaust ports, and a fan
wheel mounted for rotation within said housing, said
fan wheel having a plurality of circumferentially spaced
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- blades of involute form wherein the center of the generat-

ing circle for each blade is offset from the center -of
the wheel,

8. A fan wheel and housing assembly for -use in a
vacuum and blower producing device including -a housing

_having a plate with a central air inlet port, an axially

extending flange around the periphery of said plate, a
plurahty of exhaust ports in said flange, and means re-
sponsive to the velocity of air exhausted by a fan wheel
within the housing to vary the area of each of said exhaust
ports, and a fan wheel mounted for rotation within said
housing, said fan wheel having a plurality of circumferen-
tially spaced- blades of- involute- form wherein the.center
of the generating circle for each blade is offset from
the center-of the wheel.

9. A fan wheel and housing -assembly for use in a
vacuum and blower- producing-device including- a.hous-
ing having a- plate with a central.air inlet port, a plurality
of ax1ally extending side wall members around the periph-
ery of-said plate, each. of said-side wall members forming
a cord of -a -circle, and -air exhaust openings between
adjacent side wall members, and a fan wheel mounted
for -rotation within.said housing, said fan wheel having
a plurality of .circumferentially -spaced ‘blades of involute
form wherein the center of-the generating circle for each

.blade is offset from the center -of -the wheel.

10. -A -fan. wheel - and -housing assembly for use in.a
vacuum and-blower-producing device including a housing

having -a-plate with.-a central. air .inlet port, a plurality
-of axially -extending rigid side wall members around the

periphery -of said -plate, each -of said side wall members

forming a cord -of a circle, and air exhaust openings

petween -adjacent-side. wall . members, the combined area
of said exhaust openings: being-substantially equal to-the
area of -said .inlet .pert, and a fan wheel -mounted for
rotatlon within said :housing, said fan wheel having a

.plurality -of circumferentially spaced blades of involute
.form-wherein the center of-the generating circle for each

blade is-offset.from.the center-of the wheel.

11. A.fan wheel -and housing -assembly -for use in a
vacuum and blower producing device including a housing
having a plate with a central air inlet port, a plurality of
axially extending flexible side wall members around the
periphery of said plate in substantially end-to-end rela-
tion, each of said side wall members forming a cord of a
circle and being adapted to move outwardly in response
to the force of air exhausted by a fan wheel within the
housing, thereby to provide exhaust ports between adjacent
side wall members, and a fan wheel mounted for rotation
within said housing, said fan wheel having a plurality
of circumferentially spaced blades of involute form where-
in the center of the genmerating circle for each blade is
offset from the center of the wheel.

12. A fan wheel and housing assembly for use in a
vacuum and blower producing device including a housing
having a plate with a central air inlet port, a plurality
of axially extending flexible side wall members around
the periphery of said plate in substantially end-to-end
relation, support means mounting each of said side wall
members intermediate the ends thereof on said plate, each
of said side wall members forming a cord of a circle and
being adapted to have portions thereof on each side of
said suppert means move outwardly in response to the
force of the air exhausted by a fan wheel within the
housing, thereby to provide exhaust ports between adja-
cent side wall members, and a fan wheel mounted for
rotation within said housing, said fan wheel having a
plurality of circumferentially spaced blades of involute
form wherein the center of the generating circle for each
blade is offset from the center of the wheel.

13. A fan wheel and housing assembly for use in a
vacuum and blower producing device including a housing
having a plate with a central air inlet port, a plurality
of axially extending side wall members around the periph-
ery of said plate in substantially end-to-end relation, sup-
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port means mounting each of said side wall members
adjacent one end thereof on said plate, the opposite free
end of each said member being movable outwardly in
response to the force of the air exhausted by a fan wheel
within the housing, thereby to provide exhaust ports be-
tween adjacent wall members, and means to return each
said wall member to its normai closed position in the
absence of air force thereagainst, and a fan wheel mounted
for rotation within said housing, said fan wheel having a
plurality of circumferentially spaced blades of involute
form wherein the center of the generating circle for each
blade is offset from the center of the wheel.

14. A vacuum and blower producing unit for vacuum
cleaners comprising in combination a fan wheel includ-
ing a plurality of circumferentially spaced involute
blades, the center of the generating circle for each blade
being offset from the center of said wheel, a housing
around said fan wheel, an air inlet port at one side of
said housing, and a plurality of circumferentially spaced
axially extending peripheral flanges around said housing,
thereby providing air exhaust ports between adjacent

- flanges.
15. A vacuum and blower producing unit for vacuum
cleaners comprising in combination a motor, a housing
for said motor having an outwardly extending flange at
one end thereof, a fan wheel mounted at one end of the
motor shaft adjacent said flange, said fan wheel having a
plurality of circumferentially spaced blades with the
center of the generating circle for each blade being offset
from the center of the wheel, a housing for said fan
wheel, means mounting the fan wheel housing on the
flange of said motor housing, an air inlet port in the fan
wheel housing, and a plurality of air exhaust ports around
the periphery of said fan wheel housing.
~16. A vacuum and blower producing unit for vacuum

cleaners comprising in combination a fan wheel includ-
ing a plurality of circumferentially spaced involute
blades, the center of the generating circle for each blade
being offset from the center of the wheel, a housing
around said fan wheel, an air inlet port at one. side of
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said housing for directing air into said fan wheel, and
air stabilizing means adjacent the air inlet port of said
housing to change the direction of air flow from rota-
tional to axial.

17. A vacuum and blower producing unit for vacuum
cleaners comprising in combination a fan wheel includ-
ing a plurality of circumferentially spaced involute
blades, the center of the generating circle for each blade
being offset from the center of the wheel, a housing
around said fan wheel, an air inlet port at one side of said
housing for directing air into said fan wheel, and a plu-
rality of air stabilizing blades positioned around said air
inlet port and extending radially outwardly therefrom
to change the direction of air flow from rotational to

axial.
References Cited in the file of this patent
UNITED STATES PATENTS
Re. 20,394 Anderson - - ceme— e June 8, 1937
174,813 Hargreaves —eeeeem—o Mar. 14, 1876
611,480 Hart Sept. 27, 1898
1,152,473 Barnes Sept. 7, 1915
1,261,806 Greenawalt - Apr. 9, 1918
1,609,584 Spencer — oo mmmm e Dec. 7, 1926
1,824,839 Ross Sept. 29, 1931
1,931,692 GOOd e Oct. 24, 1933
2,083,996 Jonn June 15, 1937
2,165,808 Murphy - July 11, 1939
2,201,867 McMahan oo May 21, 1940
2,279,425 VOYSeY — o e e Apr. 14, 1942
2,485,356 Brown et al. o v Oct. 18, 1949
FOREIGN PATENTS
71,172 AUSHHA oo Sept. 15, 1915
131,576 Switzerland oo Feb. 28, 1929
228,974 Great Britain e Feb. 9, 1925
OTHER REFERENCES

“Centrifugal Pumps,” by Loewenstein and Crissey,

pub. by D. Van Nostrand Co., 1911 (pages 60-73).



