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Letteis Patent No. T8, 524, da:ted sze 2, 1868.

IMPROVEMENT IN FILTERS.
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' TO ALL WHOM T MAY GONOERN

. Be it lmown that I LAWRENCE HOLWIS of Paterson, in the county of Passaie, in the State of New Jersey,

have invented certain new.and useful Improvements in Water-Filters; and T do heréeby declare that the follow-
ing is a full and exact description of the same, reference being had to the accompanying dr awmbs, making pmt
of this spemﬁcatwn and to the letters and figures of reference marked thereon.

Figure I is'a plan or horizontal sutside view of the apparatus entire.

qure II is a horizontal section of the interior, taken on the line 1. :

I‘mure III is & vertical end view of the outside, showing, in eleva,tmn the compacting- screws, the safety-
valves, tha nozzle,. for the discharge of pure water, and the cock, for discharging such unfiltered water as may
‘remain, after washing, in the pure-water chambers; 21l to be further hereinafter described.

Figure IV ; is an interior vertical section, taken on the hne 2. In- this elevatlon, the cross-section Gf the.
filtering-beds, in purple, together with their supporting gratmgs and wire-zauze enclosures, is shown.

Figure V is an outside longttudmal elevation, showing the several nozzles of ingress and egress; also the
compacting-serews and safety-valves, to be further he1emmfter deseribed. - |

Figure VI is a horizontal section, taken on the line 8; showing the fra,mcw ork of the upper por tion of the ~
casing; also the platens or followers, whichyin connection with the SCrews D, are used for compactmn- the
medium of the ﬁltemw-beds, to be further heremafter described. | ‘

Figure VII is an interior vertical section, taken on -the line 4 Tn this elevation the general form of the
casing is shown; also the supplementary bottom, covering the passages ¢-d e f; also thie pressing- platen and
screws; also the grating for supporting the wire gauze and medmm are shown, all to be further hereinafter
described. - | |

Figures VIII, IX, and X are. dctails of the valves, inlets, and outlets for 1en*ula,tmg and controlling the
‘entrance and discharge of the water.

‘Figares XI, XTI, XIIT are details, full s:ze, of the gr atmgs f'or SUPPOT tlng the wire gauze and ﬁltenng-
medium, to be further hereinafter-described.’

The Figs. I to VI are on Plate I, and the F]gs VII to XIII are on Plate I1; like letters and figures denomi-

nating like parts in all the drawings. | |
I construct a strong rectangular water- twht ¢ase or vessel, of 2 size propm ‘tioned to the volume of water
desired to be filtered. This vessel, marked A, may be constructed of either iron or wood, or of any other suit- |
able material, and must be capable of sustaining considerable internal as well as external pressure. The internal
pressure is commumcated by the amount of head ar. altitude- of: supply of water, if the filtration is eﬁ'ectuated
by the force of gravitation, or by the for ce-pump, if that is the method adopted for pressing the Wwater through - _
the filtering-medium. The external pressure is exerted in cnitmn.mstances by the pressure of the atmosphme,
a-vacuum being formed in certain chambers for effectuating an object ta be further-hereinafter described.

‘In the cise A there s’ a supplementary bottom, b, Mnch covers four passages or pipes, ¢ d e f, seen in

L

dotted lines in Fig. II, and also in section in Figs. IV and VII. This bottom, B, is. divided into nine. nemly

equal-sized spaces, four of which are occupied by the filter-beds, whose lower edges res gnd are secur ed thereon.
The intervening spaces I denominate water-chambers or spaces. Xhese are plerced thmugh B by ten rectan-
gular openings, ¢ a &’ a’ a'yb bbb o, which form ports of communication” with the four passages ¢ d e f, for.
the purpose of conductmg the water to and from the difierent sides of the filter-beds. | |

- The openings a « and water-spaces ¢ 7 receive the water from the general inlet by the opening of the valve
G a.nd the passage d, whence it is forced through the several filter mg-beds into the water-chambers % % %, and

thence discharged through the openings a’ o' cz" into the passage f, and so out by the valve H and the pure- |

‘water. nozzle, plainly’ marked in the drawings. The othel openings, & b by Y, are for the purpose of receiving
water for washing ‘the filtering-beds, and for discharging the same by the opcaings. and pissages appropriate
thereto. These openings and passages are similar in every respect to those above described and used for filtering
purposes, except that they communicate, for thé different objects of ingress “and egress, mth the 0pp0'~31te sides
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of the ﬁltenng—bede, the peesage ¢ eemeymg water, under preeeure, tzhreugh the openings & b b info the: water- | SRS URNE

'chambers % & %, and thencé threugh the filtering-beds in'the opposite direction, .to whick the: prevzeue ﬁltratzen

had taken pleee, and 8o out to the wash-water nozzle of discharge by the opeénings: ¥ b, passage e, and port of RN

valve H, operied for the purpose. ' In thus reversing the direction of the eurrents, any sediment, filth, or foreign . SENN
matters which may be Iedged on the surfaces of the filtering-beds, the residuume of the filtered water, bees:rreeE R N S
fotced back from the wire gauze and. emtmge, end are washed eut ef' the weter e"hembere kil k through the =~ .

Was'h-v. ater outlet, as previously stated.

. The course of: the: washing-weter is md:eeteﬂ. on t'he dremnge by ﬂle red Arrows; theb ef the weter t0. be? SRR
ﬁlte1 ed by the blue arraws. It is’evidens, how éver, that thé openings and drse’harges used forithe cleansing of = . 1

the filtering-beds gy be used for ﬁlteern‘g purposes, and: the pure water discharged’ by the wash-water nozzle:’ SN
I therefore do not Confine myself to the particular methed described, when a mere mverelen of the fusictions of « oo

the several parts may accomplish the:same objects,

- Each filtering-bed is represented in purple color on: the drewmee, ;md GUnSlth of twe etrenely-cene&ruetedi SR |
retleuleted gratings, lined with fine wire gauze, 9, between which : the ﬁltermgumedmm is compressed “Those .
metmrre -ave strongly: secured to the sides, bottom, and” upper framework- of the casing, in sush away'that no: -~ 1
Water can pass from otie: compartment: to gnother; enless tllroueh the filterinz-medjum eneleeed between each i
pair.” The: gratings are constructed in such 2 ‘manner ‘as to insure: great: etrength and at thesame timeto @ o
preeent a& lttle eurfeee of obstr uetxeﬂ to the peseege of t.he water throagh the :mre gauze end ﬁltemag-mehum N

us 18 consistent: with a perfeet euppert of the wire geuze and: ‘i[!;erreu:n-@--medx1111:1.,E

. Those gratings. marked m, Figs. II, IV, end VII, are also represented in detell end seetlen, full sige, on il b

Plete 11, Figs. X1, XII, XIII, and consist of bars of iron one-eighth-of an inch: thwk by one inch deep, eetehedi SRR
in eueh 2 way as to interlock eech ether, 'ehen put tegether, in @ reticulated ;_,mtmg or, dmphrarru, with a:flag AERERS
surfeee for: the support: of the wire gauze ‘and ﬁltea;nmmedmm, as before stated: ~I: also further et,renrrthens Cieririiia
those gratings by éoating them with zine or tiny affer. they are constructed.s The het meztel enters:all the intef

etleee of the 1et1eu1et1ene ‘and ‘the. Joints or pmnﬁ;e of union, end ‘thus: eeldere the entire retleuletlene intoone 1 i
isolid- framewelk Corrosion:is also prevented by this: preteeﬁlen of the” sutfices. I do not; hewevel, Lmis
myself to" this mode. ef ceustmctaen, so long asithe same objects: may: bé-attained by any deviee eqmmlenﬂ;; N
thereto, - The gratings being secured ta'the ei&ee and bottom 'of the ‘case A, the upper edges ure fastened to the 1 1
beams € .C C C O, or their equlvelente, the’ epecee between which beams constitute auxiliary e chambers’ foreafts ol
telnmg an . extra supply of ‘medium-material, 2, which may at any: time be for eed downwards b_*,? means of the . .1
‘screws D and platens D, : Tn $his way the medium 2, between i'.he wire gfeuze, can ‘be, at any time, eempectedg SEERREREEE
tO any degree of density ne&eesery for the filtration. of the water passing through.: By thze mode of - cemp1 ession. ¢

any: interstices: which may have resulted froim- the pereeletlen of-the water: threugh the medinm;.or from any
other cause, will become; closed; and 'a; 'emferm thchness end deneity maintained, unetmlnehle by eny esheré SRRERRE RN

meene hitherto known..

o + The ermngement end eenetruetlen ef the velvee for eentrelheg e.nd d’ii*eetmg the water-eurrente, are elearlyé SERECEE N

shewn in: the several Flge; I, I, III, IV, VII, IX, and X. The valvegeonsist of -two plates, Gand Hyonthe: i - 0
upper edge of oach of which is formed a rack, into which a pinion wor ke in'gear. These’ pinionsg are sunk into- |
- appropriate recesses in the valve-casing, and are secured upon ehefte, which extend outwardly throug:h proper

bearings, and have hand-wheels keyed on their outer ende, for conveniently operating the valves.
Each of these valves covers twe of the peseegea cde f, either.of which can be epened or all ‘of which can*
be closed at will. . . | S !

*_The valves are faced: on both sides, and " thus form, fwhen cembmedf with and’ eperetmﬂ' in. thelr chamhers,
as ehown, water- t:ght gates for the elesmg or contrelhng of the Water-passeges, both as to mwerd end outward
pressure. ﬂ_ - | - - -

The compacting-screws D, eight in number, werk through epproprlete nuts, H, whmh are secured a.bove,_-

and together with the cap-pieces or.cavers F F F F. The lower ends of these screws are swivelled, and turn

freely in the pletene or followers D’ D’ D’ D/, which they raise or ferce down, when turned to the rjght or left,
by means of the eapsten-heeds, geen in the drawmgs. - - |

- I employ two eefety-velves, I K, situated on-and above the case A. These cemmumcete reepeetwely with

~ the water-chambers ¢ and the water-chambers % & %, and are for the purpese of relieving g the case of any excess
of pressure arising from any cause. They are also used for mthdremng 4ny accumulation of atmospheri¢ air
from the upper portion of - the water-ehembers, which may from time to time be carried in by the currents of
‘ater, or from any other cause.. Those sefety-velvee are also used, in connection with the valves G and H, for
~creating a vacuum in the weter—ehambere, for the purpose of more eﬁ'eetuelly insuring a flow of water of such

- volume as may be-due fo the ares of the ﬁlter-beds, the altitude of pressure, and the orifices of supply. The

Bafety-?elves are of the ordinary construction, such as are used on eteem-bmlers, and therefere need not here.
“be further deserlbed The connections. are ma.de with the. wafer-spaces by meene ef plpes, whlch penetrate and
are secured in the beams C'C C C C. S |
- The upright pipes or connections ef the sefety-velve I penetrate the chambere kI, ell of which are. reeu—.
"lated by the same valve, by means of the elbows, T-pleces, and-other appropriate perts._ | -
* The'valve K is connected with the water-chambers-s ¢; also by means of yertical and herxzental plpee,
elbews, and T-plecee, appreprmte therete, all clearly seen in the. drewmge. - The two several velves communi-

cate respectively with the oppeslte sides ef the ﬁltermg-bede, and by entermg the bea‘ms C 0 0 C O by. the L

.* _heles I’ I’ I’ and K’ K’, sgan 111 F]g V_'[ EOR DN e

- The cap-piece L which is | 860Hre  fonia ' 9. the. eeee A, and whlch eleeee ene end ef the passeges ¢ a! ef,

r

L

.........

" may af any time be. reméved, and suchfete gt or mud mt:hdmwn, 'W- ""“wh:_h av. ;._LWE aecumulated m th&

ety

.1_H .
————
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3
water-passages, or gates may be placed in the cap-picee for the discharge, from time to time, of such ace-
mulations. - | o o o - | ) | -
The cock M, secured in the cap-piece T, is for the purpose of drawing off
the pure-water chamber k I k, after the operation of washing has taken place,
pure-water outlet. * ' A T |
‘The operation of the filter, and the use of the several parts described, are as follows: |
The general inlet-nozzle of the valve-chambers being connected by proper pipes with the source of supply,
- which may De either a reservoir, dam, or pump, and the valve G opened so as to throw.the current of water
into the passage d, the water will then ascend through the openings a ¢, and fill the chambers 4. Previously
o this, however, it will be necessary to waice the lever of the safety-valve K, for the purpose of allowing -such
air to esecape as' may have been previoﬁslj present in the chambers. This valve is now closed and weighted
according to'the pressure the flter is intended to be worked under.. The other safety-valve, 1, must now be
the air .in the opposite chambers, & & %, allowed to escape before the water, which will now perco- .

Jate through the dense masses of the filtering-medium. The valve G may now be slightly closed, and the valve

H opened to the extent of the port f, when, by the discharge of the water from the chambers L k k, a partial
vacuum will be created therein, and a continuous flow of water through the filtering-beds insured. '

By a reversion of the valves & and H, the pressure of the water will be admitted by the passage G, through

‘the openings b b b, to the chambers & % &, and thus the water will be forced through the filtering-beds in an
opposite direction to that deseribed in the filtering process, and thus force back any accumulations of foreign
matters which may have been deposited on the wire gauze, gratings, or in the chambers 2 whiclh are thence’

‘discharged by the passage d and wash-water nozzle, so marked in the drawings. The safety-valve I may be
manipulated, in connection with the inlet and outlet-valves G and H, in the same manner as described for the
filtering process, and a partial vacuum obtained in the chambers ¢ ¢, which will serve to facilitate the cleansing

“operation of the filtering-beds and water-spaces.
I claim as my invention-— |

The arrangement of the valves G H, pa-és_agES_ ¢ d e f, openings a
" m 2, ag and for the purpose described. I | - L N
| i | | LAWRENCE HOLMS.:

such residuum as may remain in
and previously to opening the

opened, and

b a b, water-spaces 2 k, dnd,ﬁlt‘eringfbeds

- Witnesses: |
Maxron HoLMs,
Epwarp 0. May, Jr.
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