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~ MARSHALL McDONALD, OF WASHINGTON, DISTRICT OF COLUMBIA, ASSIGNOR -
o - TO THE AUTOMATIC FILTER COMPANY, OF SAME PLACE.

FILTER.

 Application flled May 20, 1890, Serial No. 352,573, (No model)

| __SPECIFIC_A'.[_‘ION_-forming- part of Letters Patent_No. 455,573, da,te_d-_;]' uly"_-"Z", 1891.

To all whom it may concern: ]| municating with -the pipe b, leading to the o
Be it known that I, MARSHALL McDONALD, | service-pipe of the house, and the latter with
of Washington city, in the District of Colum- | the inlet-pipe 0’, connecting with the water-
bia, have invented a new and useful Im- | main, the two pipes-b b’ being connected by
5 provement in Filters, of which the following | a pipe E, having an intermediate stop-cock -
~ 18'a specification. R | ¢, and there is another small stop-cock ¢’ in s5g
My invention relates -to. certain Improve- | the pipe b’. By opening the cock ¢ and clos-
ments in the filter shown and described in ing the cock ¢’ 'water may pass through the
my Letters Patent, No. 381,406, dated April | service-pipe without circulating through the |
10 17, 1388, In said filter there is an outward | filter. By cloging the cock ¢ and openingthe
~case, a porous filtering medinum, certain chan- | cock ¢’ all of the water may be caused tocir- 6o
nels and a body of sand, and means whereby | culate through the filter, while by partially
particles of sand are carried upward by a { opening both cocks the water may be divided
- current or currents of water in contact with ‘between the filter and the service-pipe, and -
15 part of the filtering - surface, and are dis- thereby the-force of water-current for lifting
| charged into other channels and carried ‘and circulating the sand, as set forth herein- 65
- downward in a body over other portions of | after, may be regulated and adjusted in ac-
~.the filtering-surface. It has been found that | cordance with the pressure and loecation.
this method of operation will not maintain | The lower head B’ has sides in¢lining toward
20 the filtering-surface free from the slimy de- | an upwardly-projecting nozzle surmounted
posits that obstruet the filtering action, and -| by a deflecting-cap e, whereby the body of 70
I therefore make use of a practically -solid | sand in the casing is thrown toward the noz-
body of sand, moving downward over the en- zle, while a guard or diaphragm G, which is
tire filtering-surface, as set forth and claimed | flaring or in.the form of a cone and provided
25 In my application for Letters Patent, Serial | with passages or perforations d, serves to |
No. 352,573, in connection with certain im- | limit the flow of the sand toward the nozzle, 75
proved mechanical features hereinafter de- | and also serves as a support for a central
- scribed, and illustrated in the accompan ying | tube I, the lower end of which is above the )
drawings, in which— = B | deflecting -cap. Above the tube F is a de-

30 Figure 1 is a vertical section of a filter em- | flector I’ which serves to distribute the up-
- bodying my improvement; Fig. 2, a horizon- | lowing current radially and uniformly as it 8o
‘tal section on the line A A, Fig. 1. - passes from the tube F. e I

U 18 the outer face of the filter, which is | = Suitably supported within the casing, and R
pretferably made of glass in the form of a as shown by the tube I, is a ring or spider H,
35 cylinder, the transparent case permitting the | from which hangs the filtering medium, as _
- operations within to be observed. This cyl- | shown in the form of tubes I, which are free 85
- -Inder is clamped tightly between two metal- | at their lower ends and simply suspended -
lic heads B 13, connected and drawn to- | from the spider at the upper ends, so that
- gether by means of tie-rods B® passing | each may be fitted in its place without ac- -

40 through flanges of the edge and provided | commodating it to the dimensions of the
~with nuts. Instead of rods a screw - joing | other. There may beany suitablenumber of 9o .
may be used between each head and the cyl- | tubes, six being shown, and each ¢onsists of ~

Inder similar to that employed on trait-jars. | a cylinder of porous earthenware or other ma-
In any case the joint is made tight by the use | terialand upper metallic cap or head f,alower
15 of a suitable packing or gasket. -] caporhead g, and the chamber thus inclosed .
When the filter is to rest upon a table or.| communicates with the outlet-pipe of the fil- g5
~other support, it is provided with a base D, | ter.  Thuseach head fhas an outlet-portcom-
- and thereis an outlet-pipe ¢ at the top and an municating with an annular chamber in the
1nlet-pipe @’ at the bottom, the former com- i spider or ring I, and the latter chamber com-
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municates with an outlet-pipe K, extending
through the head B of the filter. The heads
f g are suitably connected with the tubes—for
instance, the upper head fis formed with an
exteriorly screw-threaded hollow coupling f”,
serewing into the bottom of the ring I and
inner threaded hollow coupling f* with open-
ings 7® communicating with the interior or
chamber of the tube. |
coupling 72 serews the end of a tie-rod J, which
extends through the bottom head g, with a
head or nut at the lower end, and, if neces-
sary, a gasket to pack the joint. -

The pipe K preferably extends to a reser-
voir, either at-a high altitude or with an alr-
cushion, whereby when the-inlet-valve C’ is
open and the service-pipe is also opened to
permit the water to flow through the filter,
thereby reducing the pressure therein, there
will be a back-pressure from the inside of the

filter-tubes, causing the filtered water to flow |

outward and aid in cleansing said tubes.
When the service-pipe is closed and the wa-
ter ean enter only through the pipe 0, the
pressure within the filter is greater than in

the tube and the water flows inward through j

the latter and is filtered.

I. is a funnel or hopper communicating |

with an opening in the upper cap D, provided

with a stop-cock and serving to facilitate the
introduction of sand into the casing C, such
“quantity being introduced as will form & solld .

body surrounding all of the filtering-tubes
nearly to the upper ends of the latter.

It will be noted that the pipe K forms a
channel through which the current carrying

‘the particles of sand flows upward without

contact with the filtering-surface, so that the
body of sand lies in a solid mass around the
filtering-tubes. | | | |
When the outlet for the filtered water is
opened, the pressure within the filtering-tube
ig reduced, the water flows through the latter

“and is cleansed; but when the outlet to the

service-pipe is opened the sand and water
flow upward through the tube I and are then
deflected by the deflector F’, the particles of
sand to be deposited upon the mass below
while the water flows through the service-
ipe. While the particles of sand ¢arried up-
ward through the tube I move rapidly the
body of sand around the filtering-tubes set-

tles gradually with the particles in contact

with each other and with the tubes abrading
the sides of the latter, grinding off all adher-
ing impurities by a species of glacial action
at the tine when the back-pressure from the
tubes aids in loosening the impurities.

It will be seen that the single channel I
serves as a means of elevating the particles
of sand that are distributed uniformly and
evenly around a large number of tubes,where-

by the filtering capacity of the filter is very

oreat-and may be increased by the simple ad-

Into the end of the

“ .
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in the construction of the other operating
parts of the filter.

Without ¢laiming the use of a body of sand
carried solidly over the filtering medium and
the creating of a back-pressure during this
movement of the sand, which is set forth in a
separate application, Serial No. 377,089; nor

the features set forth and claimed 1n a sepa-

rate application No. 352,573, and without lim-
iting myself to the precise construction and
operation of parts shown, I claim—

1. The combination, with anouter case hav-
ing two heads and means for connecting them
together, and an inlet-pipe at the lower end,
of a central tube or passage-way I, opening

7°

75

30

at both top and bottom into the outer case, a

series of porous filtering-tubes I, and a hollow
ring communicating with the interior of the
same and having an outlet, substantially as
shown and described. |

2. The combination, with the cylindrical
case C, of an upper head B, a lower head B/,

‘inlet-pipe «’, conical perforated diaphragm

G, a central tube F, supported thereupon, and
a hollow ring II, supported upon the top of
the tube F and having pendent.porous fil-

00

tering-tubes I, substantially as shown and de-

seribed. | |

3. The combination of the porous tube I,
the hollow ring H, the head of screw-coup-
lings f/ and
and the central rod f, passing from Sscrew-
couplings /? through thelower head and con-
necting the two heads to the porous tube, sub-
stantially as described. |

7%, holes 1%, the lower head g,

1oa

4. The combination of the case for recelv-

ing the water to be filtered, a channel for
the upward flow of a water-current, a nozzle
below said chanmnel, a filtering medium con-
sisting of a series of filtering-tubes arranged
around the channel, and means for suspend-
ing the tubes below a support therefor in said
case, substantially as set forth.

[C}

5. The combination of the case provided .

with a channel for the upward flow of a cur-
rent of water and with a body of sand around
said channel, and a series of filtering-tubes
arranged around said channel, containing
chambers communicating with an outlet-pipe
for the filtered water, substantially as set
forth. ' - |

6. The combination, with a case contain-
ing a body of sand, of a water-jet, a tube ar-
ranged above said water-jet in said case, a
series of filtering-tubes supported by the tube
F, and a deflector arranged to defiect later-
ally the current rising through the tube I,
substantially as set forth. - |

7. The combination of thecase,central tube
I and water-inlet nozzle beneath said tube,
a series of filtering-tubes surrounding the
tube F, and a body of sand between the case

‘and the tube F and surrounding the filtering-

tubes in direct contact therewith, substan-

6 ¢ dition of othertubes withoutany other change ! tially as set forth.
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- 8..The combination of the case for receiv- | with openings qurroundmg the nozzle to regu-
ing the water to be filtered, a channel for | late the flow of saud thereto, substantlally as
the upward flow of a water- eurrent a nozzle | set forth.

below said channel, a filtering - medium ar- r -MARSHALL McDONALD.'_
s ranged within the casing,a body of sand sur- | Wltnesses.: L o -
roundmﬂ* the said ﬁltermﬂ' medium in direct -~ EDpw. W. BYRN,

contaet thh the surface theleof and a ﬂuard-

SOLON C. KEMQNQ
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