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FLOW CONTROLLING OR METERING DEVICE 

SUMMARY OF THE INVENTION 

The invention relates to a liquid ?ow controller or 
metering device typically referred to as a ?ow rater. 
The device is particularly adapted for ‘use in the medi 
cal ?eld for control of the supply of liquids other than 
orally with respect to the body of a patient. 
For example, in intravenous feeding, liquids are ad 

ministered through a needle introduced into a vein. 
Further at times, in the treatment of diseases, solutions 
are introduced in concentrated form locally at the site 
of the diseased condition. other situations may call for 
the infusion or introduction of liquids in the body of a 
patient such as well known to the medical profession. 
Such infusion is necessary or desirable ?ow rate of the 
liquid is known and prescribed by the doctor must be 
held at the desired rate and controlled or regulated for 
a substantial period of time. Typically, the ?ow is a rel 
atively small one at a pressure rate which usually would 
be quite low as described more in detail hereinafter. 
Typically, the problem exists of giving a patient a cer 

tain volume of ?uid over a period of six, eight, twelve, 
or twenty four hours in the usual amount of about 
1,000 cc’s of ?uid. The rate must be monitored, since 
the body reserve over a prescribed amount is only 
about twenty percent. That is to say, twenty percent 
more than the prescribed amount might prove seriously 
injurious or even fatal to the patient. Therefore, a ten 
percent change is extreme over the prescribed rate. As 
the rate or amount of ?uid injected increases, the ve 
nous pressure tends to rise and so does the diastolic 
pressure. 
Experience indicates that approximately one‘third of 

the nurse’s time is expended in adjusting the ?ow rate 
of the ?ow controller. Since this occurs on each shift, 
a considerable amount of the nurse’s time is thereby 
saved if the flow rate does not vary suf?ciently to re 
quire constant attention and adjustment. In practice, 
the intravenous bottle is suspended a sufficient distance 
above a patient so that the difference in pressure drop 
due to the lowering level of the ?uid in the bottle dur 
ing the transfusion or injection is inconsequential. It is 
noted that the distance the ?uid level lowers is gener 
ally only a distance of about ?ve inches. The resulting 
drop in pressure head is generally less than a ten per 
cent drop. For example at 180 cc’s of ?uid in a bottle 
and the bottle 6 feet about the patient's heart, a drop 
of as much as 6 inches would amount to less than a ten 
percent drop in the head of pressure. 
With conventional commercial installations, the drop 

varies from manufacturer to manufacturer; and 
whereas some equipment yields 15 drops per cubic 
centimeter of ?uid, others yield 22 drops per cubic cen~ 
timeter. Also, the ?uid level varies depending upon the 
amount of ?uid remaining in the bottle. 
With respect to the ?brous or porous ?ow controller 

as described herein, the higher the column, the lower 
degree of pressure difference between the delivery 
when the bottle is full and when the bottle is empty. 
That is, if the bottle can be raised to eight feet above 
the heart level of the patient, it is so much the better. 
It is desirable to keep the difference in pressure from 
full to empty bottle to approximately one to two per 
cent. 
A primary object of the invention is to realize and 

make available a flow controller which will meet and 
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2 
solve the problem described in the foregoing para 
graphs, and more specifically, one which will not re-' 
quire monitoring by the nurse, but rather one which 
will dependably deliver the ?uid consistently at a rate 
within speci?cations as set out. Realization of this ob 
jective contemplates provision of a controller which is 
not adjustable that will provide dependably a set ?ow 
rate and does not require monitoring by the nurse. 
A further object is to provide a controller as de 

scribed taking the form of a member having a through 
bore and made of an appropriate material, such as ce 
ramic having the required characteristics. 
A further object of the invention is to provide and 

make available a control device or ?ow rater as de 
scribed having the necessary characteristics to adapt it 
to the service described above and particularly, that it 
will be capable of metering a controlled, uniform ?ow 
of liquid at a low rate for a long period of time. 
A further object is to provide a simple, nonadjustable 

?ow rater for conventional intravenous systems which 
will permit ?ow of for example 42, 83, or 125 cc per 
hour. 
Another object is to provide and make available a 

?ow rater which enables the user to make adjustments 
in ?ow rates in the area of 42, 83, and 125 cc per hour 
of ?ow. More speci?cally, an object is to provide such 
a ?ow rater using a tubular ceramic filter element as a 
resistance means, the device providing mechanism to 
be able to vary the effective length of the tubular ele 
ment. A more speci?c object is to provide such a ?ow 
rater wherein two resistance materials are provided in 
a ?ow rater in series, one of them having a very uniform 
characteristic and the other being variable by being 
subjected to pressure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Further objects and additional advantages of the in 
vention will become apparent from the following de 
tailed description and annexed drawings, wherein: 
FIG. 1 is a sectional view of a nonadjustable flow 

controller; 
FIG. 2 is a schematic view ofa test set up for the ?ow 

controllers; 
FIG. 3 is a chart of ?ow rate versus length of filter, 

i.e., ?ow resistance element; 
FIG. 4 is a sectional view of-an adjustable form of 

?ow controller; 
FIG. 5 is a perspective view illustrating utilization of 

the ?ow controller of the invention in association with 
gravity feed from a bottled liquid; 
FIG. 6 is a cross sectional view of a perferred form 

of adjustable flow controller of the invention; 
FIG. 7 is a perspective view of two of the components 

of the assembly of FIG. 6; 
FIG. 8 is a sectional view taken along the line 8—3 

of FIG. 6; 
FIG. 9 is a sectional view of a modified form of ad 

justable ?ow controller; 
FIG. 10 is a sectional view taken along the line 

III-10 of FIG. 9; 
FIG. 11 is a sectional view of another modi?ed form 

of adjustable ?ow controller; and 
FIG. 12 is a sectional view taken along line 12-12 

of FIG. 11. 
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- DESCRIPTION OF THE PREFERRED 
' EMBODIMENTS 

FIG. 1 shows a 0.12 micron ceramic ?lter 14 in a 
plastic holder 10. Ceramic ?lters as manufactured by 
Flowtronics are made in cylindrical shape as shown in 
various lengths for product uniformity reasons. In the 
?ow rater shown, one end of the ?lter is plugged at 16 
by a plug of suitable material, and the drug-carrying so 
lution is forced to ?ow into open end 17 of the ?lter 
and through the side walls. Thus, the ?lter area be 
comes the inside circumference of the cylinder times 
the ?lter length, A =cl. However, c is ?xed by the man 
ufacturer. Thus, the ?ow rate is determined by the ?lter 
length only. The tubular filter material is ?tted within 
an assembly of molded polyethylene or similar material 
comprising tube 20 and standard medical male and fe 
male luer fittings 22 and 24 ?tted together as shown. 
The incoming ?uid containing the desired drug 

comes in at high pressure (530 to 600 mm hg) and 
drops to a lower arterial blood pressure (90 mm hg) 
through the ?lter material. Since the ?lter material is 
linear, that is, the ?ow rate through the filter is linearly 
proportional to the pressure differential between the 
two sides of the ?lter, the ?ow rate permitted by the 
flow rater is proportional only to the filter area avail 
able to transmit ?ow. Mathematically, F = KA (Pin - 
Pout). Since Pin - out is ?xed and k is ?xed by filter 
material choice (in this case, 0.12 micro ceramic ?lters 
manufactured by Flowtronics, Inc. ), it is left only to ad 
just the ?lter area to get the desired ?ow rate. 
To choose appropriate lengths and filter porosities, a 

test set up as in FIG. 2 may be used. Balloon 30, valve 
32, and ?ow rater 10 are set in their usual con?gura 
tion, but instead of connecting to a catheter or needle, 
it connects to a tube 34 leading to a column of water 
36. The water column height is chosen to be 48.2 in 
(l,224 mm) which produces a pressure of 1,224 mm 
water (90 mm hg) or arterial pressure. To the pressure 
generator and ?ow rater, the column of water is equiva 
lent to a human venous system. The feed tube (0.035 
I.D. polyethylene tubing) and graduated bottle (10 cc 
syringe barrel) were used and were large enough to not 
restrict ?ows or cause a considerable pressure drop at 
these low flow rates. Using this system, the data gener 
ated is shown in FIG. 3. 
FIG. 2 also illustrates a typical installation or set-up 

including infusion means 33 adapted for insertion into 
the human body. 

Since a 0.40 length is long enough to be manufactur 
able easily and that 0.01 in manufacturing length errors 
do not cause a signi?cant error in ?ow rate (only 
0.01/0.40 = 2.5 percent), this material was chosen. If 
a low standard porosity ?lter material manufactured by 
Flowtronics, such as 0.10 micron is used, then the filter 
would be lengthened and thus lengthen the overall 
product making it more cumbersome to the user and 
more fragile (although this might be a reasonable sec 
ond choice material). If a 0.27 micron or 0.8 micron 
?lter material were chosen, the ?lter element would be 
come extremely short (about IIS and 1/50 as long, re 
spectively) resulting in ?ow raters which were shorter 
but extremely sensitive to manufacturing error. 
Once the desired filter material is chosen and kc (ma 

terial constant times inside circumference) is fixed, it 
becomes an easy matter to use the curve as shown in 
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4 
FIG. 3 to choose the desired curve to choose the de 
sired ?lter length 
Running a horizontal line at the desired flow rate (1 

cc per hour) until it intersects the ?ow line and then 
read downward, it is found that the 0.12 micron ?lter 
should be 0.40 inch long. Once this dimension is found, 
the remainder of the flow rater‘s dimensions are chosen 
simply to allow adequate ?ow in and out of the filter to 
avoid interferring with or damaging the filter and to fit 
standard luer (medical connector) dimensions into 
which the rater must ?t. 
With a standard intravenous bottle hung at 72 inches 

above the patient’s heart and assuming that the flow 
rater’s back pressure is neglectible (venous pressure is 
very low relative to a pressure of 72 inches of water), 
a test stand using a standard McGaw 500 ml intrave 
nous bottle and McGaw No. V140 I.V. set can be ar 
ranged similar to FIGS. 2 and 5. 
Using the graduations on the bottle and a watch to 

measure ?ow rate, filter elements of various lengths 
can be tested for ?ow rates they permit. Using this data, 
a ?ow rate curve similar to the one appearing in FIG. 
3 for the balloon and 0.12 micron filter element can be 
generated. 
When the desired ?ow rates are known, the desired 

lengths are easily found. The 0.8 micron filter material 
was selected because it is the highest porosity of Flow 
tronics standard ?lter material. If the lower porosity, 
0.27 micron filter material were chosen, the resulting 

, ?lter element would be roughly ten times longer which 
would result in an undesirably long flow rater. If a 
slightly lower porosity ?lter material were developed 
by Flowtronics, a new slightly longer filter element 
length could be found. This might be desirable because 
the 0.19 length is slightly short but acceptable. If a 
higher porosity material became available, the filter 
lengths could be adjusted shorter accordingly. 
Once the filter length is selected including the plug 

length, the remainder of the ?ow rater dimensions are 
designed to house the ?lter and allow unrestricted ?ow 
in and out of the ?lter. 
The following describes the approaches undertaken 

to give some adjustability to the ?ow as described. The 
primary advantage of ceramic materials as made by 
Flowtronics is uniformity. However, this property ne 
gates adjustability of the ceramic material short of fil 
ters with adjustable effective element lengths which 
can be done as illustrated in FIG. 4. Body 40 has ex 
tending nozzle part or luer 42. It has bore 44 and bore 
46 in the nozzle part. It has external threads 45 to re 
ceive internally threaded knob 50 having bore 52 and 
threaded counterbore 54. Numeral 60 indicates the tu 
bular ceramic filter element. Body 40 has internal 
?ange 64 which seals to element 60, the end of which 
is closed by plug 68. Only the part of element 60 be 
yond the sealing ?ange is effective to control ?ow, 
which is adjustable by turning knob 50. 
As pointed out in the foregoing, a primary objective. 

is to make available a ?ow controller for controlled 
rates of ?ow which is readily capable of having fine ad 
justments made in the ?ow rate. Basically, the control~ 
ler of the preferred form of the invention embraces the 
concept of having two ?ow resistances in series so that 
an advantage can be taken of the desirable positive 
qualities of each. The first resistance is in the form of 
a ceramic filter, ?xed length and density. This element 
may be one which is readily commercially available. 
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Speci?cally, the material of this resistance is chosen for 
its high resistance, chemical stability, large pore size, 
and its ?lter-to-?lter batch-to-batch uniformity. In typi 
cally available commercial materials, uniformity can be 
expected to be no worse than 15 percent of the ?ow 
rate. 
The desired ?lter element lengths may be determined 

experimentally by supplying known pressure to a filter 
element of known length and then measuring the flow 
rate through the ?lter. It was found that in the case of 
the 0.010 micron ceramic material pressure of 47 
inches of water produced a flow rate of 299 cc/hour for 
every inch of element. Thus, for any speci?c ?ow rate 
in cc’s per hour taken pressure the length of the ?lter 
can be readily calculated. 

It can be pointed out that for the ?rst resistance, any 
?lter material can be used, although materials as de 
scribed have preferred characteristics. Filters made of 
uniform ceramic material are preferred so that advan 
tage can be taken of the uniformity. 
The second element in the series is a low density 

pressure drop unit. Low density material is necessary 
because it is to be expected that there will be consider 
able uniformity in acceptable materials for this ele 
ment. If this material were twice its desired density, the 
element supplies only 5 percent of the total pressure 
drop through the flow controller and only 5 percent 
will be introduced into the overall system. Thus, a 100 
percent nonuniforrnity produces a 5 percent error in 
the flow controller acceptable level. 
The preferred material in the second element is poly 

urethane foam, although it could be polyethylene or 
other comparable material. Any relatively uniform, 
non-wettable, chemically inert, compressible material 
may be used. Some further examples ofmaterials which 
can be used include plastic, rubber, paper (cellulose), 
of chemical ?bers, electrostatically charged or charga 
ble particles, or possibly fragments of any inert, slightly 
compressible material such as plastic spheres. How 
ever, for handling convenience, foam type material is 
preferred. 

Properties of plastic foams and ?brous material in 
clude typically low pressure drop flow rate constants; 
hence, it takes a great thickness of ?berous material to 
get the same properties as the ceramic and extreme 
sensitivity to changing through flow rate properties 
with compression as well as manufacturing variations. 
Thus, it is practical to use the ceramic ?lter for gross 
?xed flow rating and fibrous material for ?ne adjust 
ments. 
Polyethylene foam is preferred because it is easy to 

handle, inexpensive, and can be made in a desired 
thickness. A particular foam density will give a 5 to 10 
percent change in flow rate with varying compression 
on the foam. The ceramic ?lter length is the same as 
nonadjustable units except it is roughly two percent 
longer to make up for the pressure drop through the 
polyethylene foam. 
The series resistances can be set up in various ways. 

The preferred embodiment or set up is shown in FIGS. 
6 through 8, and modi?ed forms are shown in FIGS. 9, 
10, I1, and 12. In the typical preferred embodiment, 
only one of the resistances in series has adjustable flow 
resistance. That is the low density nonuniform one. In 
each form of the invention, means are provided to 
slowly or variably compress the foam material to vari 
ably control its resistance. 
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In FIG. 6, there is provided a cylindrical or tubular 

body 74 having internal threads as shown at 76. At one 
end, there is formed nozzle ?tting for male luer 77. F it 
ting into the opposite end of body 74 is a cylindrical 
plug 78 having an end knob 80. The plug has a part 82 
of smaller diameter which ?ts into the end of cylindri 
cal body 74. Part 82 does not have internal screw 
threads. The cylindrical part of the plug is sealed by an 
O-ring 84 which ?ts into complementary annular 
grooves in the end of body 74 and in part 82 of plug 78. 
Plug 78 has a bore 86 and a larger counterbore 88 
which forms a female luer to receive a connecting tube 
90. 
The bore within body 74 has an end taper 92 adja 

cent to luer 77. In this end part of body 74, there is pro 
vided one of the flow resistance materials which may 
preferably be a polyurethane foam as designated at 96. 
Adjacent to this resistance material is a threaded disc 
98 as may be seen in FIG. 7 which has a plurality of 
axial ports 100 in it and a square center bore 102. Nu 
meeral 104 designates the ?lter element which is not 
adjustable and which preferably is in the form of a ce 
ramic tube as shown, one end of which ?ts into a coun 
terbore 106 in the end part of plug 78. At the other end 
of tubular ?lter element 104 is a disc 108 having an ex 
tending square stem 110 which ?ts into square bore 
102 into threaded disc 98. 
As may be seen from the foregoing, the two filter ele 

ment resistance elements are in series in the same sense 
that electrical resistances may be in series, one of them 
being adjustable. Knob 80 of plug 78 may be turned, 
and this may be done by the nurse. This rotates the 
threaded disc 98, causing it to move axially to thus ad 
just the pressure on foam 96 to thereby adjust and con 
trol its resistance to ?ow. FIG. 5 illustrates a typical uti 
lization of the ?ow controller or the flow rater. Typi 
cally, it attaches to a needle 120 adapted for insertion 
into a patient’s vein, and the ?ow controller is con 
nected by tube 122 to a suspended bottle 124 of intra 
venous feeding liquid for example which feeds by grav 
ity. In use, the rate of flow is prescribed by the doctor, 
and this rate can readily be reduced to a rate in terms 
of drops per minute, for example. A nurse, using a 
watch, can readily check the drops per minute which 
will feed through the flow rater. Then, she can easily 
adjust knob 80 on plug 78 to provide for the prescribed 
flow rate. Therefore as may be seen, the device pro 
vides a ?ow controller which is readily adjustable by 
the nurse and takes full advantages of the capabilities 
of the extremely uniform, ceramic ?lter material while 
providing for ?ne adjustments in flow by the capability 
of adjusting the pressure on the polyurethane filter ma 
terial. Because of the linear ?ow characteristic of this 
material, the adjustment can readily be made to 
achieve the desired flow rate. 
FIGS. 9 and 10 show a modified form of the inven 

tion using two ?ow resistance materials which are iden 
ti?ed by the same reference numerals as FIG. 6. In 
these ?gures, there is a cylindrical body 120 having a 
nozzle end 122 forming a male luer. Body 120 has bore 
124 with a taper 126 at the end. Luer 122 has a bore 
128. At the end of body 120, there is a ?ange 132. Nu 
meral 134 designates a cap member having an inturned 
flange 136 forming a bore of a size to be fitted over 
body 120 and to come ?ush against flange 132 on the 
body. Cap member 134 has a threaded bore 140 which 
receives a threaded end plug 142, the end part of which 
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forms a knob 144. At the inner end of plug 142, there 
is a ?ange 150 which ?ts inside cap 134. It has external 
threads as shown which thread into threaded bore 140. 
Plug 142 has a bore 152 and a larger counterbore 154 
adapted to receive a tubular connection. At the inner 
end of plug 142', it has a counterbore-l56. Received in 
this counterbore is tubular ?lter or ?ow resistance 
member 104. lnterposed between ?ange 132, body 
120, and ?ange 150 on plug 142, there is a compress 
ible sealing ring member 160. _ 
At the end of ?ow resistance member 104 is a disc 

162 having apertures in it as shown at 164. This disc 
presses against the compressible ?ow resistance mate 
rial 96 which engages against taper 126. As may be 
seen from FIGS. 9 and 10, when the knob of threaded 
plug 142 is rotated, ?ange 150 pushes against the seal 
ing ring, compressing it, and a flow resistance element 
104 pushes against disc 162 which in turn pushes on the 
compressible material 96 causing’its resistance .to be 
varied, making it possible to make ?ne adjustments in 
the ?ow rate of the unit as a whole. . 
FIGS. 11 and 12 show another modi?ed form of the 

invention. In these ?gures, numeral 170 designates a 
tubular barrel having a bore 172 and a nozzle or luer 
end 174 with bore 176. Numeral 180 designates a knob 
part having a bore 182 which is shown schematically 
associated with the barrel part 170. This association 
may be like that of FIGS. 6 or 9. The tubular flow resis 
tance element seats in a counterbore 184 in knob part 
180 which has an annular groove or depression 186 at 
the bottom thereof. The end of the flow resistance, ele 
ment 104 is closed by disc 190. Variable resistance ma 
terial 96 is between this disc and taper 171 at the‘ end 
of bore 172. Numeral 192 designates a circular element 
having holes 195 through it and bevel or slanting wedge 
surface 193, its ?at end positioned against resistance 
material 96. Numeral 194 designates a threaded ele 
mentor screw having a head 196 and an end part 198 
of smaller diameter which engages the top of a wedge 
member 199 having wedge surface 200 engaging sur 
face 193. The wedge member is between element 192 
and disc 190. Thus, by turning screw 194, wedge 199 
can be caused to push down against surface 200 to urge 
element 192 against resistance material 96 to change 
its flow resistance characteristic by compression to thus 
change the overall resistance to flow through the unit 
as in the previous embodiments. Screw 194 makes it 
possible to make very fine adjustments in the ?ow resis 
tance. 
From the foregoing disclosure, those skilled in the art 

will readily understand the nature and the characteris 
tics of the invention and the manner in which it 
achieves and realizes all of the objects as set forth in the 
foregoing. 
The foregoing disclosure is representative of pre 

ferred forms of the invention and it is to be interpreted 
in an illustrative rather than a limiting sense, the inven 
tion to be accorded the full scope of the claims ap 
pended hereto. 
What is claimed is: 
1. A flow controller for controlling a small, slow ?ow 

of liquid comprising in combination: structure means 
forming a tubular body, said tubular body defining a 
longitudinal tubular cavity and having an inlet formed 
in one end and an outlet formed in its other end; a first 
?ow resistance member tubularly shaped to fit within 
said tubular cavity in a spaced apart relationship from 
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its inner peripheral wall, said ?rst tubularly shaped ?ow 
resistance member being mounted at one end within 
said tubular cavity with one of its ends in communica 
tion with said inlet and its other end closed whereby liq 
uid ?owing into said inlet flows into said tubular cavity 
by passing through the ?ow restriction defined by the 
portion of the tubular wall of said first ?ow resistance 
member extending into said tubular cavity, said first 
flow resistance member being made of a material hav 
ing a fixed resistance to ?ow characteristic; a second 
?ow resistance member mounted within said tubular 
cavity across said outlet so that liquid ?owing into said 
tubular cavity through said first flow resistance mem 
ber must pass through said second ?ow resistance 
member to ?ow out said outlet, said second ?ow resis 
tance member being made of a resilient compressible 
material having a resistance to' ?ow characteristic 
which varies directly with its compression; and means 
for selectively compressing said second ?ow resistance 
member for selectively controlling and adjusting the 
?ow of liquid through said ?ow controller. 

2. A ?ow controller as in claim 1, wherein the density 
of the material making up said second flow resistance 
member is substantially less even when compressed 
than the material making up said first flow resistance 
member whereby selective compression of said second 
?ow resistance member operates to make a fine adjust 
ment in the flow rate through said ?ow controller. 

3. A flow controller as in claim 1, wherein said means 
for selectively compressing said second ?ow resistance 
member is formed by making said body a threaded ad 
justable member which is movable axially to compress 
said second flow resistance member. 

4. a ?ow controller as in claim 1, wherein said means 
for selectively compressing said second ?ow resistance 
member comprises means positioned ‘to be radially ad 
justable with respect to said body for compressing the 
material making up said second ?ow resistance mem 
ber. ' 

5. A flow controller for controlling a small, slow ?ow 
of liquid and having the capability of making fine ad 
justments in the resistance to ?ow comprising, in com 
bination: a body defining a channel therethrough, a 
first flow resistance material having uniform ?ow resis~ 
tance characteristics positioned within said channel so 
that liquid ?owing therein passes through said ?rst flow 
resistance material; a second ?ow resistance material in 
said body arranged and positioned in said channel for 
a series ?ow through the two resistance materials, said 
second resistance material having an adjustable flow 
resistance characteristic; and means for selectively ad 
justing the resistance characteristic of said second flow 
resistance material for selectively controlling and ad 
justing the ?ow of liquid through said flow controller, 
the density of said second flow resistance material 
being substantially less than said first ?ow resistance 
material even when adjusted to provide greatest flow 
resistance whereby selective adjustment of the resis 
tance characteristic of said second resistance material 
operates to make a ?ne adjustment in the ?ow rate 
through said ?ow controller. 

6. A ?ow controller for controlling a small, slow ?ow 
of liquid and having the capability of making fine ad 
justments in the resistance to ?ow comprising, in com— 
bination: a body defining a channel therethrough, a 
?rst flow resistance material having uniform ?ow resis 
tance characteristics positioned within said channel so 
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that liquid ?owing therein passes through said first ?ow 
resistance material; a second flow resistance material in 
said body arranged and positioned in said channel for 
a series flow through the two resistance materials, said 
second resistance material having an adjustable ?ow 
resistance characteristic; and means for selectively ad 
justing the resistance characteristic of said second flow 
resistance material for selectively controlling and ad 
justing the flow of liquid through said ?ow controller, 
said second ?ow resistance material being a resilient 
compressible material and having a resistance to ?ow 
characteristic which varies directly with its compres 
sion and said means for selectively adjusting the resis 
tance characteristic of said second ?ow resistance ma 
terial being operable to apply compressive force to said 
second material for the purpose of making ?ne adjust 
ments in its resistance characteristic, the density of said 
second ?ow resistance material being substantially less 
even when compressed than said ?rst flow resistance 
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material whereby selective compression of said second 
?ow resistance material operates to make a fine adjust 
ment in the ?ow rate through said flow controller. 

7. A ?ow controller as in claim 6, wherein said means 
for selectively adjusting the resistance characteristic of 
said second flow resistance material comprises axial ad 
justable threaded means capable of being rotated rela 
tively for applying axial compressive force to said sec 
ond material. 

8. A ?ow controller as in claim 6, wherein said means 
for selectively adjusting the resistance characteristic of 
said second flow resistance material comprises means 
within said body positioned to be movable radially for 
applying pressure to said second material and means 
for adjusting said radially movable means to make fine 
adjustments in the ?ow resistance of said second mate 
rial. 

>l< * * * * 


