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2,296,543 3 
to shaft 6t. Links 88 pivotally connect shaft 61 the slde wall and edges to the top of the hous 
and shaft 89 the latter being coaxlal with and 
carried by cross-head 87. The 1inks guide the 
forward end of member86 in its movement as set 
upbyoscillationof bell-crankT5. - 
The cross-head carries actuating lugs 90,9! 

and 92 which are of progressively increased 
1ength and are opposed to thearms 70 of valve 
members 65,64 and 63,respectively. 
In Figs. 1 and4 the valve and float are shown 

in the positions they occupy when there is no 
needforexhaustingairfrom chamber C,the fluid 
level being sufficiently high to carry float F" at 
an elevation where?through bell-crank 75 the 
cross head 87 is clear of valve-arms 70, and 
therefore the valve springs hold the Valves closed. 
However, when the fluid level in chamber C 

is depressed by an accumulation of air at the 
top of that chamber the float descends, rotating 
bell-crank 75 in a counter-clockwise direction, 
as viewed in Fig 4, and thrusting pusher 86 to 
the 1eft as viewed in that figure Due to the 
clearance between the distal end of the pusher 
and the valve members, there is a range of float? 
rise and fall where there will be no valve actu? 
ation. However?as soon as the float drops Suf? 
ficiently tothrust pusher 86to the left an-extent 
which engages the long arm 92 with the arm 
70 of valve 63, any further descension of the 
float acts through the pusher and arm 92 to ro 
tate valve 63 against its spring and to Open po? 
sition?thus allowing the air within dome 47 to 
exhaust through outlet 49. Further descension 
of the float will successively bring arms 9t and 
90, on pusher 86, into contact with their respec? 
tive valves 64 and 65 and thus Successively Open 
those ValveS. - 

It wil1 be noted that the Valve and puSher 
arrangement is such that the Smallest Orifice 
will be first opened then the next larger orifice, 
and finally the largest orifice this giving a 
smooth even opening instead of a Sudden “pop? 
off.” And also?in Spite of the fact that the 
ultimate aggregate exhaust opening is relatively 
1arge and the total aggregate Walve-Stopper area 
is 1ikewise large this arrangement permits the 
valve?taken as a whole to bé opened very easily 
and with the application of relatively little force 
(represented by the weight of the float) in Spite 
of the fact that the valves may be opening 
against relatively large preSSure. 
As the air is exhausted from the dome 47 and 

the top of chamber C, the fluid level in that 
chamber rises, causing a coincident rising of the 
float and the swinging of bell-crank 75 in a 
clockwise direction as viewed in Fig 4 with? 
drawing pusher 86to the right and thus allow? 
ingvalves 65,64 and63to closeinsequence under 
the action of their springS. 
Various changes in design?structure and ar? 

rangement may be made without departing from 
the spirit and scope of the appended claims. 
We Claim: 
1. In a de-aerator for liquid flow lines a houS? 

ing?a header plate extending across the hous? 
ing and spaced from one end wall thereof there 
being a fluid inlet opening to the space betWeen 
end wal1 and header a plurality of Vertically 
spaced separator plates extending substantially 
horizontally from said header toward the other 
end ofthe housing there beingaperturesthrough 
the header immediately below each Separator 
plate?the side edges of the separator plates be? 
ing spaced from the side wall of the housing 
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ing meansfor exhausting the air or vapor from 
the top of the housing and there being a.fuld 
outlet neartheotherend of the housing? 

2. In a de-aerator for liquidflow1ines, a hous 
ing a header plate extending across the hous 
ing and spaced from one end wall thereof there 
being a fluid inlet openingto the space between 
end wall and header a plurality of vertically 
spaced separator plates extending substantially 
horizontally from said header toward the other 
end of the housing there being a row of aper? 
turesthroughthe headerimmediatelybeloweach 
separator plate and extending from side to side 
thereof the side edges of the separator plates be 
ing spaced from the side wall of the housing 
whereby air or vapor bubbles may pass between 
the side wall and edges tó the top of the hous 
ing means for exhausting the air or vapor from 
the top of the housing and there being a fluid 
cutlet near the other end of the housing. 

3. In a de-aerator for liquid flow lines, a hous 
ing a header plate extending across the hous 
ing and spaced from one end wall thereOf there 
being a fluid inlet Opening to the space between 
end wall and header, a plurality of vertically 
Spaced Separator plates extending Substantially 
horizontally from said header toward the other 
end ofthe housing?there being apertures through 
the header immediately below each separator 
plate?the side edges of the separator plate being 
spaced from the side wall of the housing whereby 
air or Vapor bubbles may pass between the side 
wal1 and edges to the top of the housing means 
for exhausting the air or Vapor from the top of 
the housing, and there being a fluid Outlet duct 
near the Other end Of the housing, the inner end 
Of the duct being located near the bottom of the 
housing and the outer end of the duct openingto 
the outside of the housing of a higher level. 

4. In a de-aerator for 1iquid flow lines, a hous 
ing, a header plate extending across the housing 
and spaced from one end wall thereof there be? 
ing a fluid inlet Opening to the Space between 
end Wall and header, a plurality of Vertically 
spaced Separator plates extending substantially 
horizontally from said header toward the other 
end of the housing there being apertures through 
the header immediately below each SeparatOr 
plate, the side edges of the separator plates be 
ing Spaced from the Side Wall of the housing 
whereby air or Wapor bubbles may pass between 
the Side Wall and edges to the top of the hous 
ing downwardly extendingbafles onsaidsepara 
tor plates and spaced longitudinallythereof from 
the header, means for exhausting the air or va? 
por from the top of the housing, and there being 
a fluid Outlet near the Other end of the hous? 
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5. In a de-aerator for liquidflow lines a hous 

ing, a header plate extending aCrOSS the hous? 
ing and Spaced from one end Wall thereof there 
being a fluid inlet openirig to the Space between 
end wall and header, a plurality of vertically 
spaced separator plates extending substantially 
horizontally from said header toward the other 
end of the housing?there being apertures through 
the header immediately belOW each Separator 
plate?the side edges of the separator plates be? 
ing spaced from the side wall of the housing 
whereby air or vapor bubbles may paSS betWeen 
the side wall and edges to the top of the hous? 
ing, downwardly extending bafies on Said Sepa? 

w?ergby air orvapor bubbles may pass between 75 rator plates and spaced Iongitudinally thereof 



4 
from the header said bames extending from slde 
to side of their respective separator plates, means 
for exhausting the air or vapor from the top of 
the housing and there being a fluid outlet near 
the other end of the housing? 

6. In a de-aerator for Iiquid flow 1ines a hous? 
ing?a header plate extending across the housing 
and spaced from one end wall thereof there be? 
ing afluidinlet openingto the space between end 
wall and header, a plurality of vertically spaced 
separator plates extending substantially horizon? 
tally from said header toward the other end of 
the housing, sald separator plates having por? 
tions, at least, inclining upwardly toward the 
side wall of the housing there being apertures 
through the header immediately below each sep 
arator plate?the side edges ofthe separator plates 
being spaced from the side wall of the housing 
whereby air or vapor bubbles may pass between 
the side wall and edges to the top of the hous? 
ing?means for exhausting the air or Vapor from 
the top of the housing and there being a fluid 
outlet near the other end of the houSing. 

7. In a de-aerator for liquid flow lines, a hous 
ing?a header plate extending across the housing 
and spaced from one end wal thereof there be? 
ing a fluid inlet opening to the space between 
end wall and header a plurality of Vertically 
spaced separator plates extending substantially 
horizontally from said header toward the other 
end of the housing there being apertures 
through the header immediately below each sep 
arator plate the side edges of the separator 
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plates being spaced from the side wall of the 
housing whereby alr or vapor bubbles may pass 
between the slde wall and edges to the top of 
the housing, downwardly extending bafleson Said 
separator plates and spaced longitudinally there 
of from the header, said bafles extending from 
side to side of their respective separator plates, 
and angling outwardly with respect to the sep 
arator plates and rearwardly with respect to the 
header, means for exhausting the air or Vapor 
from the top of the housing, and there being a 
fluid outlet near the other end of the housing. 

8. In a de-aerator for liquid flow lines, a hous 
ing a header plate extending across the housing 
and spaced from one end wall thereof there be 
ing a fluid inlet opening to the space between 
end Wall and header, a plurality of vertically 
spaced separator plates extending substantlally 
horizontally from Said header toward the other 
end of the housing sald separator plates inclin 
ing upwardly and outwardly from each side of 
their longitudinal center lines there being aper? 
tures through the header immediately below each 
separator plate the side edges of the separator 
plates being spaced from the Side wall.of the 
housing whereby air or vapor bubbles may pass 
between the side walland edges to the top of the 
housing, means for exhausting the air or vapor 
from the top of the housing, and there being a 
fluid outlet near the other end of the housing. 
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