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CONTROL FOR AUTOMATIC VACUUM CLEANERS 

John T. Ferraris,`Stamford, Conn., assigner to Electrolux 
Corporation, Old Greenwich, Coun., a corporation of 
“Delaware ' 

, Appiicaao?'ianuary 29, 1954, seriaiN0.4o/,o1s _ . 

f6 claims. (ci. 18s-37) ` 

My` invention relates to vacuum cleaners and more 
particularly to vacuum cleaners of the automatic type 
wherein the operation of the cleaner is controlled in ac 
cordance with variations in air pressure occurring within 
the cleaner during use. i 
A preferred arrangement involves a pressure differential 

diaphragm or the like which is responsive to the pressure 
drop yofthe air passingl through the dust bag or other 
dust separating member for actuating a valve controlling 
the application of pressure or vacuum to a power dia 
phragm. Such device is so designed and constructed that 
it` will actuate the valve upon the attainment of a prede 
termined pressure drop. The resulting actuation of the 
power diaphragm may cause merely the operation of a 
visibleor audible signal, orit maj/.include stopping the 
motor of the cleaner, opening the front cover and eject 
ing the dust container, or any one orfmore of these opera 
tions. . ~ . 

Another object of my invention is to assure that once 
the valve operated by the pressure diiîerential diaphragm 
has opened, the power diaphragm will be rapidly and 
fully-actuated, even though this valve subsequently should 
close. I` accomplish this by providing a second valve 
which is opened bythe initial displacement of the power 
diaphragm so as to directly apply pressureor vacuum 
thereto independently of ̀the' lirst valve. ` 
`Further objects and advantages of my invention will 

bel apparent from the following description when con 
sidered. in connection with the accompanying drawings 
which form a part of the speciiication and. of which: 

Fig. 1 is a side view, chiefly in cross-section, showing 
a vacuum cleaner embodying my invention; 

Fig. 2> is a top view on an enlarged scale of a: control 
unit and front cover of thevacuum cleaner shown in 
Fi . 1; 

t(lgîig. 3 is a cross-sectional view on an enlarged scale 
taken on the line 3-3 of Fig. 2; , i 
. Fig. 4 is a cross-sectional view on an enlarged scale 
taken on the line 4--4 of Fig. 2; and . _ 

Fig. 5 is a cross-sectional view taken on the line 5» 

Referring to the drawings, and more particularly to 
Fig. 1, reference character ltldesignates an airtight elon 
gated body mounted on a pair of runners 12 which mov 
ably support the body in a substantially horizontal posi 
tion on a surface, such as a iloor. Disposed in the right 
hand portion of the body, as viewed in Fig. 1, is a motor 
fan unit comprising a fan 14 driven by an electric motor 
16,` the motor-fan unit being mounted within the body 
by means of an airtight partition or bulkhead 18. The 
fan is provided with an inlet opening 20 which communi 
Cates with the space within the body to the left of the 
bulkhead. Within this space there is disposed an inner 
body 22 formed with a large number of apertures 24 so as 
toprovide substantially unobstructed communication be 
tween the interior of the inner body and the inlet 20. 
IThe left end of therinner body is open and is secured to 

20 

30 

45 

50 

Ul Ui 

2,732,910 
Patented Jan. 3l, i956 ' ÍCC 

2 
a ring 26 which is in turn secured-in the open end of the 
outer body 10. i ~ ' 

Depending from »the lower part of ring 26 is a wall 
portion 28 which forms the front end and part of the 
bottom of a .control chamber 30. The enclosure of the 
chamber 30 is completed by a removablestamping or the 
like >31. Extending forwardly from the wall 28 is a pair 
c-t projections 32 to which is hinged a cover 34 by means 
of a pin 36. A coil spring 38 surrounds this pin and urges 
the cover to the open position shown in Fig. 2. As seen 
in Fig. 2, the left-hand portion of the cover, which is the 
upper portion when the cover isclosed, is formed with a 
cut-out portion 40 within which ̀ is pivotally mounted a 
hose connector member 42 by means of pins 44. A link 
48 is pivotally connected to the hose connector and 4to 
one of the projections 32, this link together with the cover 
34 constituting a parallel motion linkage for causing the 
hose connector 42 to move parallel to itself as the cover 
is opened and closed. . . 

The hose connector is formed with an` opening 50 
extending therethrough, the outer end of which is formed 
as a portion of a separable coupling whereby a suction 
hose may be connected theerto. The inner end of the 
opening communicates with an inlet conduit 52 which 
is surrounded by a flexible gasket 54. 
Removably disposed `within the inner body 22 is a 

dust separating member 56 made of porous material, 
such as paper, which is secured at one end to a stiif 
cardboard disc 58. This disc‘is formed with a centrally 
located aperture adapted to ,receive the inlet conduit 52 
when the cover is in the closed position shown in Fig.'1, 
the gasket 54 bearing against the disc and holding the 
edges thereof in position against a gasket 60 carried by 
the ring 26, thus closing this end of the body 10. 

Secured below the airtight body 10 by means of a 
plurality of bolts` 62` is a control unit comprising a dif 
ferential pressure diaphragm housing 64 and a power 
diaphragm housing 66. Secured within the housing 64 
is a differential pressure diaphragm 68 which divides the 
housing into an upper high vacuum chamber 70. and into 
a lower low vacuum chamber 72. Chamber 70 is con 
nected to the interior of body 10 throughan opening 74V 
in the housing which communicates with an aperture Y76 
in the body. A gasket 77 is carried by housing >64 and 
bears against the bottom of body 10 around the opening 
76 to prevent leakage. This chamber 70`may also be 
connected toatmosphere through an adjustable valve 78. 
This valve includes a screw threaded valve member 80, 
the end of which may be adjustably positioned with 
respect to a passage 82 leading to the chamber 70. The 
outer end of the valve member is provided with a knurled 
knob or the like 84 which extends through an opening 
85 in stamping 31 in order that it may be manually ad 
justed from the exterior of the cleaner. A packing ring 
86 is preferably providedin order to offer suiîicient re 
sistance to turning so that the valve member will not be 
accidentally moved as a result of vibrations. 
A flexible conduit 88 is connected to the lower cham 

ber 72 and leads to a passage 90 formed in thehose con 
nector 42 and communicating with the passage 50 therein. 
Thus it will be seen that the lower surface of the dia 
phragm 68 is subjected to Athe pressure existing within the 
passage 50, which is the pressure ahead of the bag 56, 
While the upper surface ofthe diaphragm is subjected to 
the pressure existing within the body 10 between the bag 
and the fan, except as this pressure may be modiiied by 
atmospheric air bled in through the valve 78. 
A spring 92 is disposed between the upper surfaceof 

diaphragm 68 and the upper wall of housing 64. - This 
wall is formed with ̀ a valve port 94 which is controlled 
by means of a valve 96 which is urged towards closed 
position by a loading spring 98. The valve is provided 
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with a stem 190 which, in the position shown in Fig. 5, 
is disposed some distance above the diaphragm 68. 
A passage 102 connects valve port 94`with a chamber 

184 in housing 66 above a power diaphragm 106. This 
diaphragm is urged downwardly by a coil spring 188 and 
carries a'stem 118. SecuredV to the upper end of the 
stem is a valve member 112 which controls ilow through a 
port 113 leading from the chamber 104 to the' interior of 
the body 10. A gasket 114 is carried by the housing 66 
and bears against the bottom of body 10. The space be 
low the diaphragm 186 is opened to the atmosphere 
through one or more openings 115.  

Secured within the body 18 adjacent to the port 113 
is a bracket 116 on which is pivotally mounted a rocker 
arm 118 one end of which is disposed above the stemV 

110 of the power diaphragm. The other end of the bears against a pin 120 slidably mounted in the bracket 

116, and the lower end of the pin bears against the inner 
end of a front cover latch 122 which is pivotally mounted 
on the wall 28 at 124. The outer end of this arm is 
formed with a shoulder 128 which is adapted to engage 
a keeper 130 mounted on the front cover 34 so as to retain 
the cover in closed position. A spring 132 urges the 
latch arm 122 towards the position shown in full lines 
in Fig. 4. 
Arm 118 is secured to a pin 134 on which it is pivotally 

mounted and this pin extends to one side of the bracket 
116, where it is provided with a cam 136. This cam 
bears against a leaf spring 138 secured to the bottom wall 
Vof housing 10 and carries at its free end a stop 140. 

The bottom wall of inner body 22 is formed with an 
elongated slot 142 in which is disposed a cylindrical rail 
144,` the frontend of which is secured to the ring 26, 
while the rear end is secured to the rear wall of the inner 
body.v Slidably mounted on the rail 144 is an ejector 
member 146. A normally flat leaf spring 148 is disposed 
between the rear wall of the inner body and the ejector 
member end tends to move the latter towards the left, 
as viewed in Fig. 1. Slidably mounted below the rail 
144 is a latch bar 150 near the rear end of which is 
secured a leaf spring 152. Ejector 146 is formed with 
a lip 154 which, in the position of the parts shown in 
Fig'. l, is engaged by the spring 152. The front end of 
the latch bar 158 abuts against the stop 140 so as to retain 
the ejector 146 in its rearward position with the spring 
148 compressed. AV bracket 156 carried by the rear wall 
of the inner body is formed with a lower inclined surface 
158 so arranged with respect to the spring 152 that move 
ment of the latch bar 150 to the left causes the inclined 
surface to cam the free end of the spring 152 downwardly 
and out of engagement with the lip 154 of the ejector', 
thus releasing the latter for movement by its spring 148. 
An electric switch 168 is provided forjcontrolling the 

supply of current to the motor 16. This switch may be 
manually actuated by means of a pivoted member 162. 
In the position shown in Fig. 1, the switch is off and pivot 
ing of the member 162 in a clockwise direction serves to 
close the switch. Slidably mounted adjacent the switch 
is a bar 164 which is urged towards the left, as viewed in 
Fig. 1, by means of a spring 166. This bar is provided 
with a projection 168 which is contacted by the front 
cover when the latter is closed so> as to hold the bar in 
the position shown. This bar is provided with an up~ 
standing arm 170 which is positioned so as to strike a 
pin 172 extending outwardly from the switch actuating 
member 162 when the latter is in the on position. Thus, 
if the switch is on and the front cover is opened, the bar 
164 moves to the left under the influence of its spring 166 
and arm 170 contacts pin `172 so as to automatically 
throw the switch to the off position. 
The above described device operates as follows: 
With parts in the position shown in Fig. l, that is with 

a clean dust bag in place within the body and the front ~ 
cover closed, operation of the motor-fan unit serves to 
draw air in through the inlet 52. This air passes with but 
little resistance through the porous material of the bag 
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4 
and through the many openings 24 of the inner body 
to the inlet of the fan. The pressure existing within the 
inlet is communicated through the conduit 88 to the 
chamber 72 below the pressure differential diaphragm 68. 
The pressure existing within the inner body between the 
bag and the inlet of the fan is communicated to the 
chamber 70 above the diaphragm through the opening 
76 and the passage 74. Assuming that the valve 8i) is 
closed, the diaphragm 68 consequently is subjected to 
the differential of these two pressures, which corresponds 
to the pressure drop through the dust bag. When the 
bag is clean there is but little pressure drop through it and 
consequently this differential is very small and is not 
sufficient to displace the diaphragm upwardly against the 
force of the spring 92. However, if dirt is introduced 
into the bag with the incoming air, it is retained within 
the bag and gradually clogs the pores thereof so as to 
increase the pressure drop. This of course increases 
the differential acting on the diaphragm 68 and starts to 
raise the latter by compressing the spring 92. The more 
this spring is compressed the greater is the resistance 
which it offers to further compression and the spring is 
so selected with respect to the area of diaphragm 68 that 
the diaphragm will contact the valve stem 100 when the 
pressure drop through the bag has attained a Value such 
that continued operation of the cleaner would be in 
efficient. ` . ` 

When the diaphragm contacts the stem 100 it lifts the 
valve 96 so as to establish communication through pas 
sage 102 between the high vacuum chamber 70 and the 
chamber 164 above the large power diaphragm 106. 
This causes the latter to start moving upwardly against 
the'force of its spring 188, which movement opens the 
valve 112, thus establishing direct communication through 
the large port 113 between the chamber 104 and the in 
terior of the body 10, which causes the diaphragm to 
quickly move to its upper limit. When the valve 96 
opens, air is exhausted from chamber 104 through pas 
sage 102 into chamber 7i) and hence there is a slight de 
crease in the vacuum in the latter chamber which tends 
to lower the diaphragm 68 and close the valve 96. Also, 
the pressure drop through the bag ñuctuates with changes 
in air ñow, and if the air flow were reduced, as by placing 
the noz'zle on a surface which seals its opening more 
tightly, just after valve 96 had opened, the resulting 
reduction in pressure drop might be enough to close the 
valve. However, even if the valve 96 is thus closed, 
this will not interfere with the actuation of the power 
diaphragm 106, inasmuch as initial displacement thereof 
opens valve 11.2, and hence high vacuum is thereafter Y 
applied directly to the power diaphragm independently 
of whether or not valve 96 remains open. 
Upward movement of the power diaphragm causes 

its stem 110 to pivot the arm 118 in a counterclockwise 
direction, as viewed in Fig. 4. This depresses the pin 
120 which in turn pivots the latch 122 in clockwise di 
rection so as to disengage it from the keeper 130 of 
the front cover. The spring 38 thereupon opens the 
cover and when this occurs the projection 168 on the bar 
164 is released and the spring 166 moves the bar to the 
left, as seen in Fig. 1, thus moving the switch member 
162 Vto its otî posit-ion, which stops the operation of the 
motor-.fan unit. 

Pivoting of the arm 118 causes pin 134 to turn in a 
counterclockwise direction, as viewed in Fig. 3, thus caus 
ing cam 136 to depress the spring 138, which withdraws 
Ythe stop 140 from contact with the left end of the ejector 
latch bar 150. As the right-hand end of this bar is cou 
pled to the ejector through engagement of the leaf spring 
152 with the lip 154, the ejector spring 148 moves both 
the ejector and the bar 159 to the left. The inclined 
surface 158 on the bracket 156 thereupon cams the spring 
152 downwardly and out of engagement with the lip 
154, whereupon the ejector is moved all the Way to the 
left, pushing the bag ahead of it and out of the cleaner. 
With the valve 80 fully closed, as was assumed in the 
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above description, thepressure existing in the chamber 
70 is the same as that existing within the body 10 and 
consequently the pressure differential acting on the dia 
phragm 68 is equal to the pressure drop through the bag. 
However, if the valve 80 is open so as to bleed atmo- ‘ 
spheric air into the chamber 70, the vacuum existing in 
this chamber will be less than that existing within the 
body 10 and hence the pressure differential acting on 
the diaphragm will be less than the pressure drop through 
the bag. Consequently, a greater pressure drop through 
the bag will be required in order to establish the pres 
sure differential necessary to cause the diaphragm 68 to 
open the valve 96, and the more the valve 80 is open 
the greater will be the pressure drop through the bag 
required to actuate the automatic controls. 

While I have shown a more or less specii‘lc embodiment 
of my invention it will be understood that this has been 
done for purposes of illustration only and the scope of 
my invention is not to be limited thereby, but is to be 
determined from the appended claims. 
What I claim is: 
1. In combination with a vacuum cleaner having a 

casing enclosing a dust separating member and suction 
producing means causing iiow of air therethrough, a 
power diaphragm, a control diaphragm, means for sub 
jecting the opposite sides of said control diaphragm to 
the respective pressures on opposite sides of said dust 
separating member, valve means operable by a predeter 
mined movement of said control diaphragm for establish 
ing communication between one side of said power dia 
phragm and said suction producing means, separate 
valve means operated by movement of said power dia 
phragm for establishing communication between said one 
side of said power diaphragm and said suction producing 
means independently of the tirst mentioned valve means, 
and means operable by said power diaphragm for con 
trolling the operation of said cleaner. 

2. In combination with a vacuum cleaner having a 
casing enclosing a dust separating member and suction 
producing means causing flow of air therethrough, a 
power diaphragm, a housing, a control diaphragm divid 
ing said housing into two chambers, conduit means for 
connecting the respective chambers to points in said 
casing on opposite sides of said dust separating member, 
valve means operable by a predetermined movement of 
said control diaphragm for establishing communication 
between one side of said power diaphragm and the cham 
ber adjacent said control diaphragm which is connected 
to the point in said casing between said dust separating 
member and said suction producing means, separate 
valve means operated by a movement of said power dia 
phragm for establishing communication between said one 
side of said power diaphragm and said suction produc 
ing means independently of the Íìrst mentioned valve 
means, and means operable by said power diaphragm for 
controlling the operation ofV said cleaner. 

3. In a vacuum cleaner, a casing capable of maintain 
ing air at lower than atmospheric pressure when a suc 
tion producing means is operating, a dust separating 
member disposed in said casing, suction producing means 
having an inlet communicating with a space in said cas 
ing adjacent to said dust separating member, a control 
diaphragm, means for subjecting the opposite sides of 

i said diaphragm to the respective pressures on opposite 
sides of said dust separating member, a housing enclosing 
a diaphragm chamber having an opening communicating 
directly with said space in said casing, a power dlaphrag'm 
in said chamber, a stem connected to said power dia 
phragm and extending through said opening f_or_ trans 
mitting motion of said power diaphragm to within said 
space, valve means operable by a predetermined move 
ment of said control diaphragm for establishing commun 
ication betwen said suction producing means and said 
diaphragm chamber for causing movement of said .power 
diaphragm and stem, separate valve means carried by 
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6 
said stem for normally closing said opening. and operable 
by movement of said stem for establishing communica 
tion throughvsaid opening directly between said space and 
said chamber, and means operable by said power dia 
phragm for controlling the operation of said cleaner. 

«4. In a vacuum cleaner, a casing capable of maintain 
Y ing air at lower than‘atmospheric pressure while a suc 
tion producing means is operating, a dustV separating mem 
ber disposed in a space in said casing,'suction producing 
means having an inlet communicating with said space, a 
first housing, a control diaphragm dividing said housing 
into a high suction chamber and a low suction chamber, 
means for connecting said high suction chamber with said 
space and for connecting said low suction chamber with 
a region of said casing which is separated from said space 
by said dust separating member, a,second housing en 
closing a diaphragm chamber having an opening commu 
nicating directly with said space, a power diaphragm form 
ing a wall of said diaphragm chamber, a stem connected 
to said power diaphragm and extending through said 
opening for transmitting motion of said power dia 
phragm to within said space, valve means in said first 
housing operably by a predetermined movement of said 
control diaphragm for establishing communication be 
tween said high suction chamber and said diaphragm 
chamber for causing movement of said power diaphragm 
and stem, separate valve means carried by said stem for 
normally closing said opening and operable by movement 
of said stem for establishing communication through said 
opening directly between said space and said diaphragm 
chamber, and means operable by said power diaphragm 
for controlling the operation of said cleaner. 

5. In a vacuum cleaner, a casing capable of maintain 
ing air at lower than atmospheric pressure while a suction 
producing means is operating, a dust bag disposed in a 
space in said casing, ejector mechanism disposed in said 
space and releasable for ejecting said bag from said cas 
ing, suction producing means having an inlet communi 
cating with said space, a control diaphragm, means for 
subjecting the opposite sides of said diaphragm to the 
respective pressures on opposite sides of said dust bag, a 
housing enclosing a diaphragm chamber having an open 
ing communicating directly with said space, a power dia 
phragm in said chamber, a stem connected to said power 
diaphragm and extending through said opening and mov 
able by said power diaphragm for releasing said ejector 
mechanism, valve means operable-by movement of said 
control diaphragm for establishing communication be 
tween said suction producing means and said diaphragm 
chamber for causing movement of said power diaphragm 
and stem, and separate valve means carried by said stem 
for normally closing said opening and operable by move 
ment of said stem for establishing communication through 
said opening directly between said space and said dia 
phragm chamber. 

6. In a vacuum cleaner, a casing capable of maintain 
ing air at lower than atmospheric pressure while a suction 
producing means is operating, a dust bag disposed in'a 
space in said casing, ejector mechanism disposed in said 
space and releasable for ejecting said bag from said cas 
ing, suction producing means having an inlet communi 
cating with said space, a ñrst housing, a control dia 
phragm dividing said housing into a high suction cham 
ber and a low suction chamber, means for connecting 
said high suction chamber with said space and for con 
necting said low suction chamber with a region of said 
casing which is separated from said space by said dust 
bag, a second housing enclosing a diaphragm chamber 
having an opening communicating directly with said space, 
a power diaphragm associated with said diaphragm cham 
ber, a stem connected to said power diaphragm and ex 
tending through said opening and movable by said power 
diaphragm for releasing said ejector mechanism, valve 
means in said first housing operable by a predetermined 
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movement of said control diaphragm for’establi'shing 
communication between said high suction chamber and 
said diaphragm chamber for causing movement of Said 
power diaphragm and stem, and separate valve means car 

A ried by said stem for normally closing said opening and 
operable by movement of said stem for establishing com 
munication through said opening directly between said 
space and said diaphragm chamber. 
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