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to some extent, to make some reference to the two dif
ferent types of mechanical filters known as the gravity 
type and the pressure type. With both types, purification 
*s accomplished by passing the water through a filtering 
bed, which in practically all cases is sand, and the purifica- 
t‘on is dependent upon the property or power of the bed 

suspended impurities from the water 
inherent in the

all the leading manufacturers of mechanical filters, the 
filtration being downward through a bed of sand superim
posed upon layers of gravel, the filters being washed by a 
reverse flow of water. Competition in construction is, 
therefore, limited to the excellence of materials and work
manship, to the perfecting of details and to adaptations 
for convenience in accordance with good filtration en
gineering practice. While this affords abundant oppor
tunity for conscientious care and requires familiarity with 
the history of filtration and thorough knowledge and 
observance of the results of experiments and tests, it does 
not allow any application of ingenuity to change funda
mental requirements that are dependent upon natural 
laws.
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sand to remove
Passing through. This property is 

. bfier bed itself, and, while it will be affected by the rate
en at which the water passes, it is not altered by the mci-

,p,r j dental fact of the water being or not being under more 
e iiy ’ban atmospheric pressure. While, with additional pres-

at SUre available, more water can be forced through a
d Pressure filter than a gravity filter of given size, there is

n° difference in the principles or methods employed that 
Warrants a higher rate of filtration with such filters than 
‘s acceptable for open or gravity filters when similar

one

Unnecessary to Standardize Construction Details.
(11) Your committee feels that it would be unwise, at least 
at this time, to attempt to standardize details of construc
tion, there being a wide range in this field for individual 
preference or convenience, but there may well be estab
lished a standard in regard to the rate of filtration, since 
the object thereby sought is not mere uniformity but com
pliance with the limitations imposed by the laws of nature, 
so that the possible benefits of filtration will be actually 
and fully realized. It would thus seem to be self-evident, 
even if it were not fully established by experiment and ex
perience, that the capacity of any filter is dependent upon 
and determined by two factors : (a.) The permissible rate . 
per unit of area at which the water can be passed to insure 
the desired results ; (b) the effective area of the filter bed.

ded
r«sults are to be obtained.

Experience Leading-to Standardization.—(7) Prom 
tfie information gathered it was made apparent that. 

ca„ experience has already brought about a substantial 
p-o-eS' Unanimity of opinion and practice on the part of all those 
^ to as engineers, chemists or manufacturers, are brought

ay I ‘nto close contact with the field of mechanical filtration as 
to the limits within which permissible rates of filtration 
mtist fall. A very definite rate has become established m 
^nection with municipal work, and indeed if there ha 
^en anything like the publicity in connection with filtra- 

of water for other purposes that has obtained in con
ation with gravity filters such as are installed for muni- 
uPal work, it is probable that there would hâve been no 
°tçasion for such investigation and report as this com- 

Id I rtl*^ee has been called upon to make.
Tendency to Over-rating.—(8) While our investiga- 

loh has made the above situation apparent, it has a so 
^eloped the fact that there have been many filters m- 
^alled in which the rate of filtration per unit of area is 
^yond, and sometimes far beyond, that at which goo 
faults can be expected or required. In some cases this 
lEls been due to the specifications under which the filters 
Were installed, and in others, to what must be called an 
fV«r-rating of the capacity of filters on the part °f manu’ 
acturerS. It is easily possible to force or pass through 

a filter of given dimensions much more water than it wil 
f,r°pcrly filter, and in view of this it must be expected that 
aere will be more or less yielding on the part of manu- 

tac_turers placed under competitive conditions to the temp- 
at:'0n to over-rate their filters.

0 Need for Definite, Reasonable Specifications on 
^pacity.—(9) This condition emphasizes the need and 
i/fihe of a pronouncement on this subject by some sue 

sg5, . fiy as the American Society of Mechanical Engineers 
Cf rtl> I will serve for the information and guidance o

ttef rn°Sc who, while having occasional need to specify or 
11 I ;_rCfianical filters, do not have opportunity to keep fu y
r th£ i h °rmed of conditions in that field. It .is, therefore,

E -neef r°Ped that this report and its recommendations will be o 
wd1 I a1 Valu« to engineers by placing before them information 

S, j be 1 to what is now the best opinion and practice, and thus 
I idling them to protect their own work and their clients 

s terests. To this end your committee most heartily and
r^ntly recommends that when specifying filters there be 
^•uded not merely the amount of water to be filtered per 

, lt of time, but also specifications as to the rate of nit ra
in ! Rv11 Per unit of area, or else the area or dimensions of the

I ç0er bed. Specifications thus written will insure fair 
. . w I ^Petition and more satisfactory results.
'* ded I de • ^entity in General Design.—(10) The same general 

S,Sn and the same principle of operation are followed by
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Agreement Among Leading Filter Manufacturers.
(12) It was made evident by the data gathered that there 
is a unity of opinion on the part of those best qualified to 
judge at what rate water may be passed per square foot of 
filter area to secure desired purification, and that there is 
a close agreement in the practice of all the leading filter 
manufacturers in rating the capacity of a filter.
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ndu5' Form of Expressing Capacity.—(13) For convenience, 

have expressed the rate of filtration in terms of gallons 
per square foot of superficial filter bed area per minute, 
thus combining units of quantity, area and time in a way 
to make easy the calculation of the amount of water any 
given filtering unit will properly handle or to estimate the 
area of filter bed surface that will be required for a given 
supply. The filtering area should be computed on the 
upper surface of the filter bed, as the latter lies during 
normal filtering operation, and no attention should be 
paid to a greater cross-sectional area such as is sometimes 
found in horizontal cylindrical filters.

Care as to Maximum Demand.—(14) 1° deciding upon 
the size of filters to be installed in any instance . very 
ful consideration should be given to the maximum flow 
that will be required at any time, and ample capacity pro
vided. Where the demand is irregular,, the maximum 
requirement is much greater than the average or minimum 
consumption, and either adequate storage for filtered 
water should be provided or the rated capacity of the filter 
made equal to the maximum demand. All filters are 
capable of passing more than their rated capacity, but be
yond certain fairly narrow limits this is always at the ex
pense of the quality of the filtered water, unless more than 
ordinary care is taken in efficiently coagulating the un
filtered water. As already intimated, the persistent use 
of moderately high rates above the normal and the 
occasional usé of excessively high rates should be dis
couraged, if not prohibited.

Depth of Filter Bed.—(15) While in a sense'considera
tion of the filter bed may not be included within the in
structions given your committee, we feel that some re-
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