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This invention relates to a cartridge for a filter-dehy 
drator and more particularly it relates to a cartridge with 
a multiplicity of cavities or pockets and adapted for 
removing contaminant and water from a water-oil emul 
sion which may be present in such liquids as jet fuel, 
gasoline, fuel oil, diesel fuel, kerosene and other similar 
products. 
The principal object of the present invention is to pro 

vide a cartridge which will remove entrained water and 
separate water-oil emulsion from fuel oil. 

Another object of this invention is the provision of 
a cartridge which will remove impurities such as dirt 
and other contaminant from fuel oil. 

It is a further object of this invention to provide a 
cartridge which can be replaced by a new cartridge 
when the original cartridge becomes fouled or otherwise 
rendered inoperative. 
An important object of the invention is to provide a 

cartridge with an inner integrated section or barrier hav 
ing a light density to provide depth filtration of the liquid 
and an outer section of heavier density for coalescing and, 
to provide additional filtration of the liquid. 

Another object of the invention is to provide a car 
tridge with two different separating and filtering mediums, 
each of which is made of glass fibers having a prede 
termined density. 
A still further object of the invention is the provision 

of a filter-stripper cartridge which will efficiently handle 
liquids under a relative high flow rate and have a sub 
stantially longer performance longevity. 

Another object of this invention is to provide a filter 
stripper cartridge of this character of simple and prac 
tical construction, which is efficient and reliable in use, 
relatively inexpensive to manufacture and otherwise well 
adapted for the purposes for which the same is installed. 
With the objects definitely in view, together with other 

objects which will appear as this description proceeds, 
this invention resides in certain novel features of con 
struction, combinations and arrangements as will be here 
inafter described in detail in the specification, particularly 
pointed out in the appended claims and illustrated in the 
accompanying drawings which form a material part of 
this application, and in which: 

Figure 1 is a vertical sectional view of a filter-dehy 
drator tank showing the separator units mounted therein 
and the preferred disposition of the fluid connections; 

Figure 2 is a vertical sectional view with parts broken 
away of the separator unit illustrated in Figure 2, 

Figure 3 is a perspective view showing the top locking 
cap and ring; 

Figure 4 is a perspective view with a section broken 
away showing the filter-dehydrator cartridge; 

Figure 5 is an exploded view showing the two sections 
of the cartridge alternately stacked. 

Referring to the drawings, particularly Figure 1, the 
numeral 1. designates a tank provided with a deck plate 
or partition 13 which is disposed across the lower end to 
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form an inlet chamber 15, and an effluent chamber or 
compartment 17. The tank is mounted on legs 19. 
A ring 21 is attached near the top of the tank and 

secured thereto by conventional means such as a weld 
23. The numeral 25 designates a removable cover pro 
vided with a radial flange 27, and vertical fange 29. 
A gasket 31 is placed between the flange 27 and the ring 
2 to provide a seal. The tank is provided with clamp 
ing means 33 which is adapted to engage the flange 29 
for fastening the cover thereto. The cover is provided 
with a conventional vent 35. 
The inlet conduit 37 is connected at one end to the 

inlet chamber 15 and at the other end with a pump or 
other source of fuel under pressure (not shown). The 
outlet conduit 39 extends vertically through the bottom 
of the tank 11, the deck plate 13, and terminates adjacent 
the upper end of the chamber 17. 
A drain tube 41 having a valve 43 is disposed in the 

wall of the tank above the deck plate and communicates 
with the lower portion of the chamber 17. 
As illustrated in Figure 2, the separating unit 45 is 

provided with a bottom head member 47 with a number 
of down-turned ears 49 bent outwardly at their free ends 
51. The head member is provided with a central opening 
53 and a recess or depression 55 for centering a coupling 
or nipple 57 which is then welded to the head member 
at 59, 
The coupling is provided with a recess 61 adjacent the 

end which is attached to the head member and a gasket 
63 is positioned therein. The other end of the coupling 
is provided with a tapered recess 65 which converges in 
wardly toward a threaded portion 67 and serves to guide 
the coupling into position on a nipple 69 affixed to the 
deck plate 13. 
The cage 71 is constructed of perforated metal or simi 

lar material. One end of the cage is adapted to seat 
on the outwardly projection 51. 
A top ring 73 is provided with spaced downturned 

ears 75 which are welded or otherwise fixed to the inner 
part of the wall of the cage near the upper end thereof. 
The ring is provided with radially spaced projections 77. 
As shown in Figure 3, the cap or cover 79 is provided 

with a downwardly projecting flange 8 having Spaced 
bayonet slots 83. The slot is provided with a recess for 
receiving the projection 77 and functions to prevent the 
cap from becoming disengaged when the parts are assen 
bled. 
An outer collector sleeve is constructed of an upper 

part 85 of “nylon' or “Paige' cloth which is substantially 
nonpervious to water and pervious to oil, and a lower 
part 87 of linen toweling which is pervious to water. 
A cord or wire 89 is used to close or fasten the top 
of the sleeve above the cap 79 and the bottom portion 
of the sleeve is stitched with cotton thread at 9 leaving 
an opening 93 for the coupling 57. 
The cartridge 95 as shown in Figures 4 and 5 is con 

structed from sections or elements which are preferably 
cut from square slabs or blocks of fiber glass material of 
different densities. More specifically, the filtering sec 
tions or elements 97 are cut from a low, approximately 
one-half pound density, preferably two inch thick slab of 
type “B” super fine fiber glass material which is bonded 
with a resin such as a phenol formaldehyde, thermo 
setting resin. 

Each section is provided with a round, central opening 
98 which serves to give the entering liquids an even flow 
through the cartridge. 
A one-half pound density is defined as the weight of 

volume of the material which has been compressed to 
a cubic foot, 
The coalescing sections or elements 99 are cut from 
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a high, approximately eight pound density, preferably a 
five-eighth inch thick slab or type “B” fiber glass ma 
terial which is preferably uniformly bonded with a resin 
such as a phenol formaldehyde, thermosetting resin and 
compressed during curing of the resin so that.the fiber. 
glass is held in the compressed or predensified state-by. 
the polymerized resin: An eight pound density is defined 
as the weight of volume of the material which has been 

Each coalescing section is compressed to a cubic foot. V- y w 
provided with a square, central opening 96, which is stib 
stantially larger in diameter than the opening 98 in the 
filtering sections. 
To assemble the cartridge, the sections 97 and 99 are 

alternately stacked in a holding or stacking fixture to 
A top' cap or plate length of approximately seven feet. - - ? 

101 having an inwardly, solid dished portion 103 is placed 
on one end of the stack and serves to seal the top portion 
of the cartridge. A bottom cap 105 having an inwardly 
dished portion 107 and provided with a central opening 
109 is placed on the bottom end of the stacked sections. 
The stacking fixture is then placed in an assembly fixture 
having an arbor which is inserted through the opening 
109. An air cylinder compresses the seven feet of alter 
nately stacked sections to approximately three feet. 
A sleeve or stocking 111 of cotton, knit tubing, which 

is of ribbed construction for yieldability, is pulled over 
the compressed sections and clamped to each end of the 
cartridge. The sleeve is pervious to both oil and water. 
The cartridge is removed from the assembly fixture and 

placed on a holding fixture. The ends of the sleeve are 
cemented to the end plates 103, and 105, respectively. 
After the cement has set, the completed cartridge is with 
drawn from the fixture and is ready for use. When the 
cartridge is placed in the cage 71 between the bottom 
head 47 and top plate 79 it is compressed approximately 
an additional four inches, thus assuring a seal at each 
end of the cartridge. 

Operation 

The fuel oil including contaminant, water and water 
oil emulsion is delivered under pressure through the con 
duit 37 into chamber 15 whence the fuel oil flows to the 
interior of the cartridge 95 through the nipple 69 and 
coupling 57. - 
As the liquid begins to flow through the cartridge a 

substantial portion of the contaminant is removed by and 
stored in the inner part of filter section 97. It should 
be noted that when the filter and coalescing sections are 
compressed, the inner edges of the filtering sections are in 
contact with each other and form a unitary or integrated 
inner periphery which is of low density. The inner edges 
also form circular cavities or pockets 113 between the 
innerperiphery which is of low density. The inner edges 
cavities 113 are substantially triangular in cross section 
with the vertex toward the center of the circle and the 
surface of the legs being convex when the outer peripheral 
edges of sections 97 are compressed. The outer edges 
of the filtering sections which are compressed between 
the sections 99 have approximately the same high density 
as the coalescing sections. 
The integrated inner periphery of the filtering sections 

functions to eliminate the coating or caking of contami 
nant on the coalescing sections thus avoiding a too rapid 
increase in differential pressure and provides a longer 
operational life for the cartridge. The square openings 
96 in the coalescing sections provides a larger surface 
area for filter-stripping and function to allow the inner 
periphery of the filtering section to form a more unitary 
Imass. 
The coalescing sections perform the dual function of 

renoving any solids, including particles of micronic size 
and of coalescing minute particles of entrained water into 
markedly larger droplets. The cotton sleeve 111 holds 
the sections in an asserabled position and provides addi 
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4. 
tional coalescence so that the water droplets are increased 
in diameter. 

After passing through the cartridge, the liquid flows 
through the perforated cage 71 to the interior of the col 
lector sleeve where the water droplets fall by gravity, 
downwardly to the lower part 87, which is pervious to 
water and collects on top of the deck plate 13 in the 
chamber 17. The water may be drained through valve 

- 43 as desired. 
The treated fuel passes through the upper part 85 which 

is pervious to oil into the upper portion of the chamber 
17 and out of the discharge line 39. 
Although we have described our invention with a cer 

tain degree of particularity, it is understood that the 
present disclosure has been made only by way of example 
and that numerous changes in the details of construction 
and the combination and arrangement of parts may be 
resorted to without departing from the spirit and the 
scope of the invention as hereinafter claimed. 
We claim: 
1. A cartridge for a filter-dehydrator comprising, in 

combination, a filter section having a central opening, 
said filter section constructed of filtering and coalescing 
material having a low density, a coalescing section of 
coalescing material for water-oil emulsion breaking, said 
coalescing section having a central opening larger in 
diameter than the opening in the filter section, said filter 
and coalescing sections being alternately stacked and 
compressed until the inner edges of the filter section 
fans outwardly to form an integrated inner periphery and 
the outer edges being compressed sufficiently to form a 
coalescing section and means for holding the sections 
assembled. 

2. A cartridge for a filter-dehydrator comprising in 
combination, a first element having a central opening, 
said first element constructed of fibrous filtering and 
coalescing material, said first element adapted to remove 
a substantial portion of contaminant from the liquid 
passing therethrough, a second element of coalescing 
material for water-oil emulsion breaking, said second 
element having a central opening larger in diameter than 
the opening in the first element, said first and second 
elements being alternately stacked and compressed so that 
the inner edges of the first element fans outwardly to 
form a unitary inner periphery with the outer edges being 
compressed sufficiently for water-oil emulsion breaking 
and means for holding the elements assembled. 

3. A cartridge for a filter-dehydrator comprising, in 
combination, a first element having a central opening, 
said first element being of filtering and coalescing mate 
rial having a low density, a second element of coalescing 
material for water-oil emulsion breaking, said second 
element having a central opening larger in diameter than 
the opening in the first element, said first and second 
element being alternately stacked and compressed so that 
the inner edges of the first element fans outwardly to 
form an integrated inner periphery for depth filtration 
of the liquid and the outer edges compressed to form 
coalescing sections and means for holding the elements 
assembled. 

4. A cartridge for a filter-dehydrator comprising, in 
combination, a first element having a central opening, 
said first element constructed of low, uniform density 
fiber glass material and bonded slightly with resin to 
maintain a firm element, a second element having a 
central opening larger in diameter than the opening in 
the first element, said second element constructed of a 
high, uniform density fiber glass material and bonded 
with resin to maintain a firm element, said first and sec 
ond elements alternately stacked and compressed so that 
the inner edges of the first element fans outwardly to 
form an integrated inner periphery and the outer edges. 
compressed so that the density is substantially the same 
as the second element and means for holding the elements. 
in assembled position. 
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5. A cartridge for a filter-dehydrator comprising, in 
combination, a first fiber glass element having a round 
central opening, a second fiber glass element having a 
square central opening larger in diameter than the open 
ing in the first element, said first and second elements 
being alternately stacked and compressed so that the 
inner portion of the first element fans outwardly to form 
an integrated inner periphery and the outer portion of 
said first element being compressed to substantially the 
same form as the second element and means for holding 
the elements in assembled position. 

6. A cartridge for a filter-dehydrator comprising, in 
combination, a first element of porous, resin bonded, 
fiber glass material having a central opening, a second 
element of porous, predensified, resin bonded, fiber glass 
material having a central opening larger in diameter than 
the opening in the first element, said first and second 
elements being alternately stacked and compressed so 
that the inner portion of the first element fans outwardly 
to form an integrated inner periphery for depth filtration 
of contaminant, said second element and compressed 
outer portion of the first element adapted for water-oil 
emulsion breaking and means for holding the elements 
under compression. 

7. A cartridge for a filter-dehydrator comprising, in 
combination, a first element having a round central 
opening, said first element composed of resin bonded 
fiber glass material having a low density, a second ele 
ment having a square central opening larger in diameter 
than the opening in the first element, said second element 
composed of a predensified resin bonded fiber glass ma 
terial having a high density, said first and second ele 
ments being alternately stacked and compressed so that 
the inner portion of the first element fans outwardly to 
form an integrated inner periphery for depth filtration, 
said second element and compressed outer portion of the 
first element adapted for water-oil emulsion breaking, 
and means including a liquid pervious sleeve for holding 
the elements under compression. 

8. A cartridge for a filter-dehydrator comprising, in 
combination, a first element having a central opening, 
said first element composed of resin bonded fiber glass 
material having a low density, a second element having 
a central opening larger in diameter than the opening in 
the first element, said second element composed of resin 
bonded fiber glass material having a high density, said 
first and second elements being alternately stacked and 
compressed so that the inner portion of the first element 
forming a unitary inner periphery fans outwardly to 
form circular cavities between the unitary periphery and 
second element, and means for holding the elements 
under compression. 

9. A cartridge for a filter-dehydrator comprising a 
first element of fibrous filtering and coalescing material 
having a low density, said first element provided with a 
central opening, a second element of fibrous coalescing 
material having a high density adapted for Water-oil 
emulsion breaking, said second element provided with a 
central opening larger in diameter than the opening in 
the first element, said elements being alternately stacked 
and compressed so that one edge of said first element 
fans outwardly to form an integrated portion for remov 
ing a substantial portion of contaminant from the liquid, 
said integrated portion adapted to prevent distribution 
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of the removed contaminant on the surface of the second 
element and the outer edges of said first element being 
compressed sufficiently for water-oil emulsion breaking 
and means for holding the elements under compression. 

10. A cartridge for a filter-dehydrator comprising a 
first element of fiber glass material having a density of 
substantially one-half pound per cubic foot and provided 
with a central opening, a second element of fiber glass 
material having a density of substantially eight pounds 
per cubic foot and provided with a central opening larger 
in diameter than the central opening in said first element, 
said elements being alternately stacked and compressed 
so that the inner portion of the first element fans out 
wardly to form a unitary mass adapted to remove a sub 
stantial portion of contaminant from the liquid being 
filtered and the outer edge being compressed to substan 
tially the same density as the second element, said second 
element and outer portion of the first element adapted 
for water-oil emulsion breaking and means for holding 
the elements assembled. 

11. A cartridge for a filter-dehydrator comprising a 
first element of fiber glass material having a substantially 
low density and provided with a central opening, a sec 
ond element of fiber glass material having a substantially 
high density and provided with a central opening larger 
in diameter than the central opening in said first element, 
said first and second elements being alternately stacked 
and compressed so that the inner edges of the first ele 
ment fans outwardly to contact each other to form cir 
cular cavities between the contacting edges and second 
element, and the outer edge of said first element com 
pressed to substantially the same density as the second 
element for water-oil emulsion breaking, and means for 
holding the elements under compression. 

12. A cartridge for a filter-dehydrator comprising, in 
combination, a first section of fiber glass material having 
a central opening, said first section being of low density, 
a second section of fiber glass material of high density 
and having a central opening slightly larger in diameter 
than the central opening in the first section, said first and 
second sections alternately stacked and compressed so 
that the inner edge of the first section fans outwardly 
to form a first unitary filtering medium and the outer 
compressed edge of the first section and the second sec 
tion serves as a unitary coalescing medium for water and 
oil separation, and means for holding the sections together. 
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