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The present application is a division of my 
copending application Serial No. 572,017 ?led 
January 9, 1945, now Patent No. 2,542,863, Feb 
ruary 20, 1951 and relates to an improved pump 
mechanism. 
An object of the invention is to provide a novel 

air pump arrangement, including a novel tubular 
air ?lter at the inlet of the pump. 
Another object of the invention is to provide 

at one end of the novel tubular air pump ?lter 
an emergency valve arranged so as to open in 
the event passage of air through the ?lter be 
comes obstructed. 
Another object of the invention is to provide 

novel means for mounting the tubular ?lter at 
the inlet of the air pump. 
These and other objects and features of the 

invention are pointed out in the following de 
scription in terms of the embodiment thereof 
which is shown in the accompanying drawing. 
It is to be understood, however, that the draw 
ing is for the purpose of illustration only, and 
is not designed as a de?nition of the limits of the 
invention, reference being had to the appended 
claims for this purpose. 

Figure 1 is an end view of 
ing the pump mechanism. 

Figure 2 is a fragmentary sectional view of the 
pump mechanism of Figure l and with certain 
parts broken away to better illustrate the mech 
anism. 

Figure 3 is an interior end view of the pump 
mechanism of Figure 1 with the end plate broken 
away. 
Referring to the drawing of Figure 1, there is 

provided a main casting I in which there is hous 
ed as explained in detail in the aiorenoted parent 
application, improved mechanism for controlling 
the operation of in?atable elements for prevent 
ing the accumulation of ice on airfoil surfaces 
of aircraft. 
There is further carried by the latter casting l 

a suitable electric motor, not shown, for driving 
the aforenoted control mechanism together with 
the novel pump mechanism forming the subject 
matter of the present application. 
The electric motor drives shafts 2 and 3 of a 

Roots type blower, indicated generally by the 
numeral 4, and having a?ixed to the respective 

elements 5 and 6, as 

the device illustrat 

shown in Figure 3. 
Air passes into the pump 4 through an all‘ inlet 

1 which opens from a cylindrical or tubular ?lter 
8 formed of a suitable ?brous material. The air 
is drawn through the tubular ?lter 8 into the 
pump 4. 
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One end of the tubular ?lter 8 is 
a suitable seat 9 formed in 
pump 4. The end plate Hi is fastened to the 
casting I by bolts H. The opposite end of the 
tubular ?lter 8 is held by a plate l2 secured in 
position by a nut 13 on a center bolt H. The 
center bolt 14 is screw threadedly engaged in the 
end plate It). Valve openings l5 are provided in 
the plate l2. The latter valve openings l5 are 
controlled by a ?ap valve ll?lslidably mounted on 
the center bolt l4 and biased in a direction for 
normally closing the valve openings l5 by a 
spring I‘! positioned between the end plate l0 
and the ?ap valve 16. At such times as the 
tubular ?lter 8 may become obstructed to the 
passage of air, the valve IE will be drawn open 
so as to permit the passage of air to the pump 
4 through the openings l5. 

It will be thus seen that air will be drawn by 
the pump 4 through the opening 1 and forced 
under pressure of the pump 4 into an outlet pas 
sage l8 as shown in Figure 2 and leading to a 
control valve mechanism explained in the afore 
noted parent application. 
Opening from the outlet passage I8 is a pres 

sure regulating valve [9 including a valve cap 20, 
a sleeve type valve 2|, biased under the force 01 
a spring 22 into a position closing an air outlet 
port 23 controlled by the sleeve valve 2|. The 
sleeve valve 2| is biased by the air pressure in 
the passage 18 at one end of the valve 2| against 
the force of the spring 22. Atmospheric pres 
sure is applied to the valve 2| at the other side 
through a port 24. Thus the valve 2| is biased 
by the pressure in the passage l8 so as to open 
the port 23 for decreasing the air pressure in the 
passage l8. The valve 2| is arranged to main 
tain the air pressure within a predetermined dif 
ferential pressure range. ' 

It will be readily seen from the foregoing that 
the tubular or cylindrical ?lter 8 provides a. novel 
air ?lter at the inlet of the pump 4 which in 
cludes a novel emergency ?ap valve l6 compactly 
arranged in the tubular ?lter 8 for opening the 
air inlet 1 of the pump 4 directly to atmosphere 
in the event of obstruction to the ?lter 8. 
Although only one embodiment of the inven 

tion has been illustrated and described, various 
changes in the form and relative arrangements 
of the parts, which will now appear to those 
skilled in the art, may be made without departing 
from the scope of the invention. Reference is, 
therefore, to be had to the appended claims for 
a de?nition of the limits of the invention. 
what is claimed is: ' 
1. The combination, comprising, a housing, 

positioned in 
an end plate III of the 
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pumping elements mounted within said housing, 
said housing having an air inlet opening and 
an air outlet opening, a cylindrical air ?lter 
element positioned at the exterior of said hous= 
ing so as to surround the air inlet opening, said 
?lter element having an exterior suriace exposed 
to atmosphere, and means for mounting said 
element at said position, said last mentioned 
means including a valve biased by said pumping 
elements to open an end of said cylindrical ele 
ment for permitting the passage of air to said 
air inlet upon said cylindrical ?lter element be 
coming obstructed to passage of air through said 
?lter element. 

2. The combination, comprising, a housing, 
pumping elements mounted within said housing, 
said housing having an air inlet vopening and 
an air outlet opening,‘ a cylindrical air ?lter 
element positioned at the exterior of said hous 
ing so as to surround the air inlet opening, said 
?lter element having an exterior surface exposed 
to atmosphere, a plate, said plate having valve 
openings formed therein, a stem projectingi‘rom 
said housing for fastening said plate at one end 
of said cylindrical ?lter element in such a man 
ner as to secure the opposite end of said cylin 
drical ?lter element to said housing in the afore 
mentioned position, said pumping elements ar 
ranged to draw air from the atmosphere through 
said ?lter element and into said air inlet opening, 
a ?ap valve slidably mounted on said stem within 
said cylindrical air ?lter. spring means biasing 
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said ?ap valve in a direction for closing said 
valve opening, and said pumping elements aré 
ranged to bias said ?ap valve to an open position 
so as to permit air to be drawn from the atmos 
phere through said valve opening upon an ob 
struction to passage of air from the atmosphere 
through said ?lter element. 

3. The combination, comprising, a housing, 
pumping elements mounted within said housing, 
said housing having an air inlet opening, an air 
?lter element positioned at the exterior of said 
housing so as to surround said air inlet opening, 
said ?lter element having an exterior surface 
exposed to atmosphere so that said pumping 
elements may draw air from the atmosphere 
through said ?lter/"element, and means operable 
upon the obstruction of said ?lter element to 
provide air now through said inlet. 

ROBERT MICHAEL FLANAGAN. 
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