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1. 

3,381,652 
VISUAL-AUDIBLE ALARM FOR A 

VACUUM CEANER 
Harold W. Schaefer, Bloomington, and Elmer E. Bruning, 
Normal, Ill., assignors to National Union Electric Cor. 
poration, Stamford, Conn., a corporation of Delaware 

Filed Oct. 21, 1965, Ser. No. 499,551 
14 Claims. (C. 116-114) 

This invention relates to an alarm for a vacuum cleaner, 
and more particularly to an alarm which provides a con 
tinuous visual signal to indicate a partially clogged con 
dition of a vacuum cleaner filter and a combined visual 
and audible signal to indicate a substantially fully clogged 
condition of the filter. 
One of the problems incident to the operation of suction 

type cleaners is knowing when to clean or replace the filter 
in order to renew cleaning efficiency. With the develop 
ment of the tank-type vacuum cleaner wherein the filter is 
completely enclosed in a casing and thus may not be 
readily observed or manipulated, determination of the 
extent of clogging of the filter is even more difficult than 
in upright-type cleaners. It is important to know when 
the filter of a tank-type vacuum cleaner is clogged, not 
only from an efficiency standpoint but also to prevent 
damage to the cleaner motor because the motors employed 
in this type of cleaner usually depend upon the air flow 
through the filter for cooling purposes. 

Various types of warning devices have been suggested 
as a solution to this problem, many of which sense and 
utilize the back pressure in the filter to indicate the extent 
of clogging of the filter. However, few if any such devices 
have been used commercially, presumably because of 
erratic or unreliabile operation, complexity of construction, 
or high manufacturing cost. 

Accordingly, it is a general object of the present inven 
tion to provide a novel and improved alarm device for 
indicating the extent of clogging of a vacuum cleaner 
filter. 

Another object is to provide a novel alarm device of the 
foregoing character which provides both a visual and audi 
ble signal to indicate a substantially fully clogged condi 
tion of a vacuum cleaner filter. 
A further object is to provide a novel alarm device of 

the foregoing character which provides a continuous visual 
signal to indicate the degree of clogging of the filter and 
an additional audible signal to indicate a substantially 
fully clogged condition of the filter. 

Still another object is to provide a novel alarm device 
for indicating a clogged condition of a vacuum cleaner 
filter wherein the alarm device provides a cooling air flow 
path through the casing of the cleaner and around the filter 
to prevent excessive heating of the cleaner motor if the 
cleaner is operated when the filter is substantially fully 
clogged. 
A further object is to provide a novel alarm device of 

the character described which is simple in construction, 
reliable in operation, and economical to manufacture. 

Other objects and advantages of the invention will be 
come apparent from the following detailed description and 
accompanying sheets of drawings in which: 

FIG. 1 is a side elevational view, with portions broken 
away to show internal structural details, of a tank-type 
vacuum cleaner incorporating an alarm device embodying 
the features of the present invention; 

FIG. 2 is an enlarged fragmentary top plan view of a 
portion of the cleaner illustrated in FIG. 1 and showing 
the location of the alarm device in the cleaner; 

FIG. 3 is an enlarged fragmentary sectional view taken 
substantially on the line 3-3 of FIG. 2; 

FIG. 4 is a longitudinal sectional view taken along the 
line 4-4 of FIG. 3; 
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FIG. 5 is a sectional view taken substantially along the 

line 5-5 of FIG. 4; 
FIG. 6 is a horizontal sectional view taken substan 

tially along the line 6-6 of FIG. 4; 
FIG. 7 is a bottom plan view of another alarm device 

embodying the features of the present invention and 
adapted for use with the cleaner illustrated in FIG. 1; 

FIG. 8 is a longitudinal sectional view showing the 
alarm device illustrated in FIG. 7 as it would appear when 
mounted in the cleaner of FIG. 1; and 

FIGS. 9, 10, and 11 are transverse sectional views taken 
along the lines 9-9, 10-10, and 11-11, respectively, of 
FIG. 8. 

Briefly described, the present invention contemplates an 
alarm generally adapted for use with an airflow producing 
device which employs some form of suction or reduced 
pressure generating means for inducing an airflow through 
the device and has a filter interposed in the airflow for 
trapping dirt or other foreign particles carried into the 
device With the flow, the alarm being operable to provide 
a continuous visual signal to indicate the degree of clogging 
of the filter and an audible signal to indicate a substantially 
fully clogged condition of the fiter. While the alarm device 
of the present invention may be utilized in various applica 
tions, it will be described in detail hereinafter in conjunc 
tion. With tank or cannister-type vacuum cleaner having a 
rigid casing which encloses a suction or reduced pressure 
generating means, such as a motor-fan unit, and a filter 
interposed in the airflow through the cleaner for trapping 
dirt or other foreign particles drawn into the cleaner 
through an air inlet opening in the casing. 

In FIG. 1, a tank-type vacuum cleaner 0 is illustrated, 
the latter being exemplary of one type of vacuum cleaner 
with which the alarm device of the present invention is 
adapted for use. The cleaner 10, in the present instance, 
comprises a generally rectangular casing 11 having top 
and bottom walls 12 and 13, respectively, and left and right 
end walls 14 and 15, respectively, as viewed in FIG. 1. The 
casing 11 is preferably formed in two parts, namely a lower 
portion or shell 16 and an upper portion or shell 17 hinged 
to the lower portion 16 at the right end 15 of the casing. 
The lower casing portion 16 may be provided with wheels 
18 to facilitate movement, and laterally extending support 
bars or feet 22 may be provided on the right end 15 of 
the casing for supporting the latter in an upright position. 
A carrying handle 23 may be provided on the upper casing 
portion 17. 
Mounted within the casing 11 is suction generating 

means in the form of a motor-fan unit 30. The unit 30, in 
the present instance, comprises an upper motor portion 
32 having an electric motor (not shown) mounted there 
in and a lower fan portion 33 driven by the motor in the 
portion 32. The fan portion 33 includes a fan (also not 
shown) and a plurality of annularly arranged, circumfer 
entially spaced outlet ports 34 through which air from the 
fan discharges. Air from the interior of the cleaner casing 
11 is drawn into the upper end, indicated at 36, of the 
motor-fan unit 30 and then flows downwardly through the 
motor portion 32 to cool the motor therein before entering 
the fan portion 33. The motor-fan unit 30 is enclosed in a 
housing 37 which isolates the fan portion 33 from the 
interior of the casing 11 and which has an opening 38 in 
its upper end through which air from the interior of the 
casing 11 enters. 

Air containing dirt or other foreign particles enters the 
casing 11 through an inlet opening 40 in the upper cas 
ing portion 17 and then flow into a filter which, in the 
present instance, comprises an elongated, porous paper 
bag 41 having an opening 42 therein defined by an an 
nular mounting flange 43 on the bag. The flange 43 is 
adapted to engage a support assembly which holds the 
flange 43 in pressure sealed relation with the casing inlet 
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40. The inlet 40 is adapted to receive a connector fitting 
(not shown) secured to one end of a flexible hose (also 
not shown), the other end of the hose having a similar 
connector fitting to which various accessory cleaning tools 
may be connected. 

After the dirt-laden air enters the filter. 41, which sub 
stantially fills the interior of the casing 11 when ex 
panded, the dirt and other foreign particles are retained 
by the filter so that substantially clean air discharges 
outwardly through the walls of the filter to the interior 
of the casing 11. This cleaned air enters the opening 38 
in the upper end of the housing 37, flows through the 
motor-fan unit 30, and is subsequently discharged through 
the discharge ports 34 in the fan portion 33 into a cham 
ber 44 in the housing 37 surrounding the fan portion 33. 
The end wall 15 of the lower casing portion 16 is pro 
vided with a plurality of openings or ports 45 providing 
an outlet in the casing 11 communicating with the cham 
ber 44 and through which the cleaned air is discharged. 
The flow of air into the casing inlet 40, through the 
filter 41 and motor-fan unit 30, and out of the discharge 
ports 45 is indicated by arrows in FIG. 1. 
A foot operated lever or treadie 46 may be provided 

to control current flow to the motor of unit 30, and a 
motor speed control 47 (FIG. 2) and vacuum control. 48 
may be mounted on the top wall 12 of the casing 11 and 
enclosed by a cover plate 49. 
With the foregoing construction, it will be apparent that 

as the filter 4 becomes clogged with dirt and other 
foreign particles, less air will pass through the filter. 
Consequently, the vacuum within the cleaner casing 11 
on the outside or downstream side of the filter 41 will 
increase. Since a reduction in the flow of clean air through 
the filter 41 also results in a similar reduction in the 
flow of air entering the inlet 40 of the cleaner, the ef 
ficiency of the cleaner falls off. In addition, a reduction 
in the flow of air through the filter 41 would normally 
result in an increase in the operating temperature of the 
motor of the unit 30, which increase could possibly 
rise to a value causing damage to or burnout of the 
motor if the cleaner were operated for any length of 
time with a substantially fully clogged filter. 

However, the cleaner 10 includes an alarm device 50 
which embodies the features of the present invention 
and which provides a continuous visual signal to indicate 
the degree of clogging of the filter 41 and an audible 
signal to indicate a substantially fully clogged condition 
of the filter 41, thereby warning a user of an inefficient 
or dangerous condition of the filter. In addition, the alarm 
device 50 also provides a supplemental cooling air flow 
to the motor-fan unit 30 in the event that the cleaner is 
operated with a substantially fully clogged filter. 

Referring now to FIGS. 3 to 6, inclusive, in conjunc 
tion with FIGS. 1 and 2, the alarm device 50 comprises 
a generally elongated alarm body or housing 52 having 
a rectangular plate portion 53 (FIG. 6) formed integrally 
therewith and providing a mounting pad for the housing 
52. The housing 52 is mounted within the casing 11 at 
the underside of the top wall 12 which has an elongated 
opening 51, as illustrated in FIGS. 1, 3, 4 and 5. Thus, 
the underside of the cover plate 49 is provided with a 
plurality of depending bosses 54 for receiving screws 
55 (FIGS. 1, 3 and 6) which extend upwardly through 
openings 56 (FIG. 6) in the plate portion 53 and through 
aligned openings (not shown) in the top wall 12 of the 
casing 11 into the bosses 54. The screws 55 thus secure 
the housing 52 to the underside of the top wall 12 and 
in a low pressure zone within the casing 11 on the down 
stream or discharge side of the filter 41. A gasket 57 
(FG. 3, 4 and 5) is interposed between the plate portion 
53 and the top wall 12 around the edge of the opening 
5 so as to prevent vacuum losses in this area. 
The housing 52 includes a longitudinally extending 

bore 60 which opens at the right end, indicated at 61, of 
the housing as viewed in FIGS. 4 and 6. An elongated, 
cup-shaped piston 62 having a cylindrical side wall 63 
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4. 
and end wall 64 at the left end of the piston, as viewed 
in FIG. 4, is loosely mounted in the bore 60. The bore 
60 is circular in cross section for a minor portion of its 
length at the left end of the housing 52, as viewed in 
FIG. 4, and has a vertically elongated cross section over 
a major portion of its length at the right end of the hous 
ing 52, as best seen in FIGS. 3 and 5. Such vertical elon 
gation is provided by a downwardly displaced wall por 
tion 65 joined to the left-hand circular cross-section por 
tion of the bore 60 by means of an inclined transition 
portion 69. The wall portion 65 includes an upstanding 
central rib 66 (FIGS. 3, 4 and 5) having its upper edge 67 
linearly aligned with the bottom of the bore 60 to sup 
port the piston 62 during movement thereof toward 
the right end 61 of the housing 52. The displaced wall 
portion 65 and rib 66 define two elongated parallel pas 
sages 68 (FIGS. 3 and 5) in the housing 52 which extend 
from the transition portion 69 to the open end 61 of the 
bore 60 thereby communicating with the low pressure 
Zone in the cleaner casing on the downstream side of the 
filter 41 when the motor-fan unit 30 is in operation. 
A coil spring 72 is mounted in the bore 60 with its left 

end engaging the inner face, indicated at 73, of the end 
wall 64 of the piston 62, and the right end of the spring 
72 engages a generally cup-shaped abutment or retainer 
74 disposed in the bore 60 adjacent the right end 61 of 
the housing 52 above the rib 66. For the purpose herein 
after described, the housing 52 is preferably made of a 
transparent thermoplastic material, such as a polystyrene 
plastic, so that the abutment 74 can be secured in the 
housing bore 60 by thermally deforming the material of 
the housing 52 at opposite sides of the abutment 74, 
such deformation extending substantially around the 
upper circumferential half of the abutment 74, as indi 
cated at 76 in FIGS. 4 and 6. 
The housing 52 also includes air passage means extend 

ing through the housing and intersecting the bore 60, the 
passage means communicating at its ends with the exterior 
and interior of the casing 11 for applying a force on the 
piston 62 in response to clogging of the filter 41 and in 
opposition to the force exerted by the spring 72. To this 
end, the housing 52 includes a vertically extending, oval 
shaped opening or port 82, the lower end of which inter 
sects the bore 60 at a point such that the end wall 64 of 
the piston 62 clears the lower end of the port 82 and 
leaves the latter open and unobstructed when the piston 
62 is at the extreme right-hand end of its travel as shown 
in full lines in FIG. 4. The lower end of the port 82 is 
also located opposite the left-hand ends of the passages 
68 adjacent the transition portion 69 for the purpose here 
inafter described. 
The upper end of the opening 82 registers with a cham 

ber or space 83 thereabove defined by a generally rec 
tangular, hollow cap member 84 having laterally spaced 
side walls 86, a left end wall 87 as viewed in FIG. 4, 
and a top wall 88 which includes a projecting portion 89 
(FIG. 4). The cap member 84 also includes a pair of lat 
erally outwardly extending lugs 90 (FIGS. 5 and 6) which 
seat in complementally shaped depressions 91 in the plate 
portion 53. Screws 92 extend upwardly through the de 
pressions 9 and are threaded into the lugs 90 to secure 
the cap members 84 to the housing 52. 
The chamber or space 83 communicates with the ex 

terior of the casing 11 by means of a pair of laterally 
spaced, longitudinally extending passages 93 (FIGS. 3 
and 5) defined by the side walls 86 of the cap member 
84 and an upraised, elongated portion 94 of the housing 
52. As best seen in FIG. 4, the cap member 84 and the 
housing portion 94 extend upwardly through the opening 
51 in the top wall 12. The cross-sectional area of the pas 
Sages 93 is increased somewhat by a pair of longitudinally 
extending recesses 96 (FIGS. 3-6) in the upper surface 
of the plate portion 53. The outer ends of the passages 
93 communicate with a space 85 between the top wall 12 
and the cover plate 49 and thence with the exterior of 
the casing 11 through an elongated recess 97 (FIGS. 1, 
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3 and 4) formed along the rear or right edge of the cover 
plate 49, as viewed in FIG. 1. 

Thus, the passages 93, the space 83, and the opening 
82, permit air at substantially atmospheric pressure to en 
ter the bore 60. At the point of intersection of the open 
ing 82 with the bore 60, the air passage means through 
the housing 52 in effect divides into two portions. The 
first portion extends through the clearance space between 
the top of the piston 62 and its bore 60, across the outer 
end face, indicated at 98, of the piston, and through the 
clearance space between the bottom of the piston 62 and 
its bore 60. The second portion extends generally trans 
versely across the housing bore 60 and around the outer 
periphery of the side wall 63 of the piston 62. The first 
and second portions of the passage means unite at the 
transition portion 69, and there join with the passages 68. 

Thus, the first portion of the passage means provides a 
path through which air at substantially atmospheric pres 
sure may flow around the exterior of the loose-fitting 
piston 62 to the outer face 98 of the piston end wall 64, 
while the inner face 73 of the piston end wall 64 is ex 
posed to a reduced pressure communicated thereto through 
the bore 60 and the passages 68 at the open end 61 of 
the bore 60. Consequently, the piston 62 is subjected to 
a differential pressure force tending to shift the piston to 
ward the right end 61 of the housing 52, the magnitude 
of such force being dependent upon the degree of clog 
ging of the filter 41. Assuming that a clean filter 41 has 
been installed in the cleaner 10, the piston 62 may not 
immediately begin to shift toward the right end 61 of the 
housing 52 as the filter begins to clog because of a pre 
load in the spring 72 as determined by the position of the 
abutment 74. Preferably, the abutment 74 is positioned 
to preload the spring 72 so that the piston 62 will not 
shift beyond the lower end of the opening 82 until the 
filter 44 is substantially fully clogged. Such positioning of 
the abutment 74 is effected at the factory by adjusting the 
abutment 74 in the bore 60 until the lower end of the 
opening 82 is uncovered at a predetermined suction level 
at which point the abutment 74 is then heat sealed in 
permanent position, as at 76. 

In order to permit observation of the position of the 
piston 62 from the exterior of the casing 11, the plate 49 
includes an opening or window 99 overlying a portion 
of the opening 51 and also overlying the left portion of 
the housing 52 which is transparent. The opening 99 may 
be closed by a piece of transparent plastic material 100 
having a convex configuration to provide a degree of 
magnification. To further facilitate observation of the po 
sition of the piston 62, the latter is preferably of opaque 
or translucent material, and a layer of light reflective or 
brightly colored, e.g. fluorescent red, material 101 may 
be secured around that portion of the housing 52 which 
underlies the opening 99. Consequently, when the cleaner 
is operating normally and the filter bag 41 is not clogged, 
the piston 62 will be in its left-hand position, as shown 
in broken lines in FIG. 4, and the user will not see any 
warning indication through the viewing window 99. How 
ever, as the bag becomes clogged and increasing differ 
ential pressure causes the piston to shift to the right as 
explained above, the colored area 101 at the bottom of the 
housing 52 is gradually uncovered and provides a warn 
ing to the user that the bag must be changed. 
As heretofore mentioned, the alarm device 50 also in 

cludes sound generating means for generating an audible 
signal to indicate a substantially fully clogged condition 
of the filter 41. Such means preferably comprises a flexible 
vibratory member or reed 102 having one end secured, 
as by an integral fastener portion 103, to the under side 
of the top wall 88 of the cap member 84 so that the reed 
102 closely overlies the edge of an upraised, U-shaped 
flange 04 extending around the periphery of the up 
raised housing portion 94. To this end, a laterally extend 
ing rib 106 is provided on the undersurface of the top 
wall 88 of the cap member 84 for mounting the fastener 
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portion 103 and locating the reed 102 in close proximity 
to the upper edge of the flange 104. As will be apparent 
from FIGS. 3 and 4, the upper edge of the flange 104 
is disposed closely adjacent the undersurface of the reed 
102 for a major portion of its length and then tapers 
downwardly away from the outer end, indicated at 108, 
of the reed. The outer end 108 of the reed is thus free to 
vibrate, and the reed 102 and fiange 104 together define an 
elongated space 112 therebetween which communicates 
with the space 83 at the left end of the cap member 84. 
Thus, the space 112 comprises one branch of the passage 
means through the housing 52, which communicates air at 
substantially atmospheric pressure to the outer side 98 of 
the piston end wall 64. - 
When the filter 41 becomes substantially fully clogged 

so that the pressure on the inner end face 73 of the 
piston end wall 64 is reduced to a value sufficient to shift 
the piston to its full line position illustrated in FIG. 4, the 
lower end of the opening 82 is no longer restricted by the 
piston and consequently the flow of air through the open 
ing 82 to the interior of the casing 11 is substantially 
increased. Such increased flow is readily accommodated 
by the combined areas of the space 112 and passages 93. 
Because the cross sectional area of the passages 93, 
which comprise another branch of the passage means 
through the housing 52, is substantially greater than that 
of the space 112, the passages 93 serve as a bypass arcund 
the space 112 for a portion of the air entering the open 
ing 82. 
Thus, as viewed in FIG. 4, air now flows inwardly 

through the passages 93 and space 112 in the cap 84, 
downwardly through the opening 82 into the bore 60, 
thence into the left ends of the passages 68 at the transi 
tion section 69, and longitudinally through the passages 
68 into the interior of the casing 11. Consequently, when 
the lower end of the opening 82 is no longer restricted by 
the piston 62, not only, will the quantity of air flowing 
through the passages 93 in the cap 84 increase, but also 
there is a substantial increase in the flow through the 
space 112. Such flow increase through the space 12 and 
around the outer end 08 of the reed 102 causes the reed 
to vibrate and emit an audible signal in the form of a 
whistle. When this occurs, even though a user may have 
neglected to observe the visual signal provided by the 
position of the piston 62, the audible signal is normally 
Sufficient to bring attention to the fact that the filter bag 
4i is clogged and in need of replacement. Consequently, 
the user will normally shut off the cleaner at this time 
and change the bag. 

However, if the user should neglect to head both the 
Visual and audible signals, damage to the motor of the 
Inotor-fan unit 30 due to over-heating is avoided be 
cause of the large bypass flow of air through the pas 
Sages 93, which passes directly into the inlet 36 of the 
motor-fan unit 30 to cool the motor. 

Referring now to FIGS. 7-11, inclusive, another alarm 
device i20 adapted for use with a vacuum cleaner, such 
as the cleaner 10, is illustrated. The device 120, which 
comprises a second embodiment of the invention, em 
ploys parts in common with the device 50 and therefore 
like numerals have been used to identify identical parts. 
The alarm device 120 thus comprises a generally elon 

gated, tubular housing 122, similar to the housing 52, and 
mounted in the interior of the cleaner casing 11 on the 
underside of the top wall 12 thereof. The housing 122 
thus includes an upraised, integral, generally rectangular 
plate portion 123 adapted to engage the underside of the 
top wall 12 of the casing, the plate portion 123 having 
openings therethrough for receiving screws 124 which 
extend upwardly therethrough and which are threaded 
into the bosses 54 on the underside of the cover plate 
49. When so mounted, a portion of the housing 122 un 
derlines a generally rectangular opening 125 in the top 
Wall 12 of the casing 11. A transparent plate member 126, 
substantially coextensive in area with the plate portion 
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123 and having an opening 127 therein, is interposed be 
tween the plate portion 123 of the housing. 122 and the 
underside of the top wall 2. 
The housing 22 is provided with a longitudinal bore 

132 which opens at the right end, indicated at 133, of the 
housing, as viewed in FIG. 8, and an elongated Cup 
shaped piston 134 having a cylindrical side wall 136 and 
an end wall 137 at the left end of the piston, as viewed in 
FIG. 8, is loosely mounted in the bore 132. An elongated 
spring retainer 138 having a radially enlarged plug por 
tion 142 and a reduced diameter guide portion 143 is 
tightly mounted in the right end of the bore 132 to pro 
vide an abutment for one end of a coil spring 144. The 
outer diameter of the spring 144 is somewhat less than 
the inner diameter of the side wall 36 of the piston 
134, and the outer diameter of the guide portion 143 is 
somwhat less than the inner diameter of the spring 144 
such that the latter is carried between the guide portion 
143 and the cylindrical side wall 136 of the piston in 
the manner illustrated in FIG. 8. 
The inner or left end, indicated at 146, of the guide 

portion 143 provides an abutment or stop for limiting 
movement of the piston 134 toward the right end 133 of 
the housing 122. Movement of the piston 134 toward the 
left end wall, indicated at 47, of the housing 22 is 
limited by a transverse rib or stop 148 (FIGS. 8, 10 and 
11) which extends across the bottom of the bore 132, the 
rib. 148 also maintaining the outer or left end face 131. 
of the piston 134 spaced from the inner face of the end 
wall 147. 
As in the previous embodiment, the housing 122 in 

cludes a downwardly displaced wall portion 65 which 
extends from an inclined transition portion 69 of the 
housing to the right end 133 thereof. The housing bore 
132 is thus vertically elongated throughout the portion 
65 and the latter includes an upstanding central rib 66 
having its upper endge 67 linearly aligned with the bot 
tom of the housing bore 132. The depressed portion 65 
of the housing 122 and the central rib 66 thus defines two 
longitudinally extending passages 68 (FIG. 9) which 
extend inwardly, from the right end 133 of the housing to 
the transition portion 69. The passages. 68 thus com 
municate with the low pressure Zone in the cleaner cas 
ing on the downstream side of the filter. 41 when the 
motor-fan unit 30 in operation. 
The housing 122 also includes passage means extend 

ing through the housing and intersecting the bore 32, 
the passage means communicating at its ends with the 
exterior and interior of the casing 11. Such passage means 
includes a first portion which communicates air at sub 
stantially atmospheric pressure to the outer end face, 
indicated at 13, of the piston 34, and a second portion 
which extends generally transversely across the bore 132 
of the housing and around the outer periphery of the 
piston side wall 36. The first and second portions of 
the passage means unite at the transition portion 69 of 
the housing 22, and there connect with the passages 68. 
In order to provide the first portion of the passage means, 
the top portion of the housing 122 is provided with an 
opening in the form of an arcuate slot 152 (FIGS. 8 
and 11) adjacent the left end wall 147, the slot 52 com 
municating with the exterior of the casing 11 through a 
chamber or space 153 between the cylindrical portion of 
the housing 22 and the plate member 26, the openings 
127 and 125 in the plate member 126 and top wall 12, 
respectively, and the slot 97 in the rear edge of the cover 
plate 49. 
Thus, the slot 452, chamber 153, and opening 127, 

which comprise the first portion of the passage means 
through the housing 22, permits air, at Substantially at 
mospheric pressure, to enter the left end of the bore 132 
to act on the outer face 131 of the piston 134. Since the 
piston 134 loosely fits the bore 32, a continuous bleed 
flow of air from the exterior of the casing 11 flows 
through the first and second portions of the passage means 
to enter the interior of the casing through the passages 

O 

5 

20 

30 

35 

40 

45 

60 

65 

75 

8 
68. The inner face, indicated at 57, of the piston 134 is 
exposed to the reduced pressure in the interior of the 
casing on the downstream side of the filter 41 when the 
motor-fan unit 30 is in operation, so that the piston 134 
is subjected to a differential pressure force tending to 
shift it toward the right end 133 of the housing 122. 
Such force is dependent upon the degree of clogging of 
the filter 41 and is opposed by the force of the spring 144. 
Consequently, the piston 134 will gradually shift toward 
the right end 133 of the housing 122 as the filter 41 be 
comes clogged, in the manner of the previous embodi 
ment, thereby providing a visual signal to the user that 
the filter bag should be replaced. 
To permit observation of the position of the piston 134 

from the exterior of the casing 11, at least the left portion 
of the housing 122 and the plate member 126 are of trans 
parent material, such as a polystyrene plastic, and the 
piston 134 is of opaque or translucent material. Prefer 
ably, the entire housing 122 is of transparent material. 
Such movement may be observed from the exterior of 
the housing 122 through an opening or window 99 in 
the plate member 49, which is aligned with the opening 
125 in the top wall 12. The opening 99 may be covered 
by a piece of transparent plastic material 100 having a 
convex configuration for magnification purposes. In ad 
dition, a layer of reflective or brightly colored material 
101, such as fluorescent plastic tape, may be wrapped 
around the left end portion of the housing 122 to fur 
ther facilitate observation and draw attention to the posi 
tion of the piston 134. 
The alarm device 120 also includes sound generating 

means for generating an audible signal to indicate a Sub 
stantially fully clogged condition of the filter 41. Such 
means preferably comprises an opening i56 in the hous 
ing 122 in substantial vertical alignment with the opening 
127 in the plate member 26. The opening 56 is spaced 
from the left end wall 147 by an amount somewhat less 
than the length of travel of the piston 134 so that the 
opening 156 is unobstructed by the piston when the latter 
moves to its limit position toward the right end 33 of 
the housing 122. Such limit position is illustrated by the 
full line position of the piston 134 in FIG. 8 and is reached 
when the inner end face 157 of the piston end wall 137 
engages the outer end face 146 of the guide portion 143. 
The opening 156, space 153, and opening 127, thus com 
prise the second portion of the passage means through 
the housing 122. 

Thus, when the piston 134 reaches its full line posi 
tion illustrated in FIG. 8, a substantial increase in the flow 
of air through the first and second portions of the pas 
sage means through the housing 22 occurs, the combined 
flows passing through an annular clearance space 158 
(FIGS. 8 and 10) between the piston side wall 136 and 
its bore 132, at the left end of the piston 134, prior to 
entering the transition portion 69 of the housing 122 and 
the passages 68. Because of the high velocity of the air 
flow through the aligned openings 127 and 156, an audi 
ble signal in the form of a whistle is generated. Such sig 
nal provides an additional warning to a user that the filter 
41 of the cleaner is substantially fully clogged. 
The increased flow of air through the housing 122, 

which occurs when the opening 156 is unrestricted by the 
piston 134, also serves to cool the motor of the motor-fan 
unit 30 to prevent damage thereto in the event that the 
cleaner is operated for any length of time with a sub 
stantially fully clogged filter. 
While only two embodiments of the invention have 

been herein illustrated and described, it will be under 
stood that modifications and variations thereof may be 
effected without departing from the scope of the inven 
tion as set forth in the appended claims. 
We claim: 
1. A combined visual-audible signal device for indicat 

ing clogging of a filter contained in a casing through which 
air is passed for filtering the same, said device comprising 
a housing adapted to be mounted in said casing, a pres 
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sure responsive member in said housing and adapted to 
move in response to a differential pressure between the 
inside and outside of said casing, said housing having air 
passage means adapted to communicate between the in 
side and outside of said casing and effective to expose 
opposite portions of said member to the pressures at the 
inside and outside of said casing, means providing a visi 
ble signal in response to movement of said member upon 
partial clogging of said filter, means operative in response 
to movement of said member beyond a predetermined 
position upon further clogging of said filter for increas 
ing the flow of air from outside said casing through said 
housing to the inside of said casing, and means providing 
an audible signal in response to the increased air flow. 

2. In combination, a suction cleaner having a casing 
with an air inlet and an air outlet, a filter in said casing 
interposed between said inlet and said outlet, suction 
means in said casing for causing air flow from said inlet 
through said filter to said outlet, and a combined visual 
audible signal device for indicating clogging of said filter, 
said signal device comprising a housing, a pressure re 
sponsive member movable in said housing in response to 
a differential pressure between the inside and outside of 
said casing, said housing having air passage means com 
municating between the inside and outside of said casing 
and effective to expose opposite portions of said member 
to the pressures at the inside and outside of said casing, 
means providing a visible signal in response to movement 
of said member upon partial clogging of said filter, means 
operative in response to movement of said member be 
yond a predetermined position upon further clogging of 
said filter for increasing the flow of air from outside said 
casing through said housing to the inside of said casing, 
and means providing an audible signal in response to the 
increased air flow. 

3. A signal device adapted for use with a vacuum 
cleaner for signalling a clogged filter, said cleaner includ 
ing a casing having an air inlet, an air outlet, a filter inter 
posed between said inlet and said outlet, and suction 
means within said casing providing a zone of reduced 
pressure therein downstream of said filter for inducing 
an airflow into said inlet, through said filter, and out of 
said outlet, said signal device comprising a housing 
adapted to be mounted within said casing and having a 
bore therein, said housing also having air passage means 
therethrough intersecting said bore and adapted to com 
municate with the exterior of said casing and said reduced 
pressure Zone, a piston in said bore having one side there 
of adapted to communicate through said passage means 
with said reduced pressure zone and its other side adapted 
to communicate through said passage means with the ex 
terior of said casing, whereby said piston is shiftable to 
ward one end of said bore in response to a differential 
pressure force applied thereto from the exterior of said 
casing and said Zone, spring means urging said piston to 
ward the opposite end of said bore in opposition to said 
differential pressure force, said piston substantially re 
stricting said passage means during a portion of its travel 
until said piston moves beyond the intersection of said 
passage means with said bore, and sound generating 
means operatively associated with said pasage means for 
emitting an audible signal to indicate a substantially 
clogged condition of said filter, said sound generating 
means being actuated upon increased air flow through 
said passage means when said piston moves beyond the 
intersection of said passage means with said bore. 

4. The signal device of claim 3, further characterized 
in that said passage means includes a first portion com 
municating with said other side of said piston, and a sec 
ond portion intersecting and extending generally trans 
versely of said bore and restricted by said piston during a 
portion of its travel, said second portion permitting a sub 
stantial increase in flow through said passage means when 
said piston moves beyond the intersection of said second 
portion of said passage means with said bore. 
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5. The signal device of claim 4, further characterized 

in that said first portion of said passage means comprises 
a clearance space between said piston and said bore. 

6. The signal device of claim 3, further characterized 
in that said passage means includes a pair of branches 
upstream from the intersection of said passage means with 
said bore, and said sound generating means is operatively 
associated with one of said branches. 

7. The signal device of claim 6, further characterized 
in that the other of said branches comprises a bypass 
around said sound generating means. 

8. A signal device for indicating clogging of a filter 
contained in a casing through which air is passed for 
filtering the same, comprising a housing adapted to be 
mounted in said casing and having a bore therein, a piston 
in said bore and adapted to move in response to a differen 
tial pressure between the inside and outside of said casing, 
said housing also having passage means therethrough 
intersecting said bore and adapted to communicate with 
the exterior of said casing and with a reduced pressure 
zone within said casing, said passage means thereby be 
ing adapted to expose one side of said piston to said 
reduced pressure zone and the other side of said piston 
to the pressure at the outside of said casing, said passage 
means being restricted by said piston until the latter moves 
beyond a predetermined position in said bore, said hous 
ing also including a portion adapted to communicate with 
the exterior of said casing through an opening therein, a 
cap member mounted on said housing and overlying said 
portion of said housing, said housing portion and said cap 
member defining said one end of said passage means, and 
Sound generating means disposed between said portion 
of said housing and said cap member for generating an 
audible signal upon movement of said piston beyond said 
predetermined position in said bore. 

9. The signal device of claim 8, further characterized 
in that said sound generating means comprises a reed 
secured to the underside of said cap member and having 
its free end extending upstream toward said one end of 
said passage means. 

10. The signal device of claim 9, further characterized 
in that said housing portion is provided with an upstand 
ing flange engaging a portion of the periphery of said reed 
and defining a space therebetween, said space compris 
ing a branch of said passage means. 

11. A signal device for indicating clogging of a filter 
contained in a casing having suction means for inducing 
a flow of air through said casing and said filter, said suc 
tion means providing a zone of reduced pressure in said 
casing downstream of said filter, said device comprising 
a housing adapted to be mounted in said casing and hav 
ing a bore therein and passage means therethrough inter 
Secting said bore and adapted to communicate with the 
exterior of said casing and with said low pressure zone, a 
piston in said bore and having one side thereof adapted 
to communicate through said passage means with said 
reduced pressure zone and its other side adapted to com 
municate with the exterior of said casing through said 
passage means, Spring means urging said piston toward 
one end of said bore, said passage means including a first 
portion communicating with said other side of said piston 
and a second portion intersecting and extending generally 
transversely of said bore and restricted by said piston for a 
substantial portion of its travel, said first portion including 
an opening in Said housing communicating with said one 
end of said bore and said second portion including an 
other opening in said housing spaced from said one open 
ing and communicating with said bore, and sound generat 
ing means operatively associated with said second portion 
of said passage means for emitting an audible signal to 
indicate a clogged condition of said filter, said sound 
generating means being actuated upon an increased flow 
through said passage means when said piston moves be 
yond said other opening. 

12. The combination of claim 11, further characterized 



3,381,652 
in that said housing includes means providing a chamber 
on the exterior thereof communicating with said other 
opening, said chamber having an opening therein aligned 
with and spaced from said other opening in said housing, 
said chamber opening-coacting with said other opening 
to provide said audible signal when said piston moves be 
yond said other opening. 

13. The combination of claim 2, further characterized 
in said means providing said chamber comprises an up 
raised portion of said housing circumscribing said other 
opening, and a plate member engaging said upraised por 
tion and having an opening therein aligned with said 
other opening in said housing. 

14. In a suction cleaner including a casing having an 
air inlet, an air outlet, a filter interposed between said 
inlet and said outlet, and a motor-fan unit within said 
casing for inducing an airflow into said inlet, through 
said filter, and out of said outlet, said motor-fan unit 
providing a zone of reduced pressure in said casing be 
tween said filter and said air outlet and including a motor 
portion adapted to be cooled by at least a portion of the 
air flowing through said casing, a combined signal and 
protective device for signalling clogging of said filter and 
for preventing overheating of the motor portion of said 
motor-fan unit in the event that said cleaner is operated 
with a substantially fully clogged filter, said device com 
prising a housing adapted to be mounted within said 
casing and having a bore therein, said housing also having 
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air passage means therethrough intersecting said bore and 
adapted to provide a direct path of communication be 
tween the exterior of said casing and said reduced pres 
sure zone, a piston in said bore and adapted to move in 
response to a differential pressure between said reduced 
pressure zone and the exterior of said casing, and signal 
means operatively associated with said air passage means 
for providing a signal to indicate a substantially fully 
clogged filter, said signal means being actuated in response 
to an increased air flow through said passage means upon 
movement of said piston beyond the intersection of said 
passage means with said bore, said increased air flow 
passing directly from the exterior of said casing through 
said passage means to said motor-fan unit and providing 
a supplemental flow of cooling air to the motor portion 
of said unit to prevent overheating in the event that said 
cleaner is operated with a substantially fully clogged filter. 
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