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UNITED STATES

PaTENT OFFICE.

EMil (IA’I‘IIMANN OF WASHIVGTON DISTRICT OF COLUMBIA ASSIGNOR OF
ONE- IIALF"]O LOUIS GATIIMANN OF VVASIII\TGTO\T DISTRICT OF CO-

LU"\I BIA.

'L'I_QU | DI-;P U-RIEJ E_R._,

aPECIFIf‘AT ON formmg p&rt of Letters Pa.tent No 717 385, da.ted. December 30 190%.
| .&pulmatwn filed Octnber 12, 1901. Earial Nn 78,464. (No model )

To all wham it LY CONCEPTL:

zen of the United f:»tates residing at ’Washm#—
ton, in the District of (,olum.bla havemvent-

s ed a new and Improved Purifier for Water
and other Liquids, of which the fo]lowmﬂ* isa
specification.. .

The object of my mventmn is to prowde a
~ simple and efficient apparatus for clarifying
1o waterandotherliquids,anditisintended prin-

cipally for freeing water from sedimentary
and other foreign material (usually contained
therein) to a degree which willfitit for humnan
consumption and for uses in the arts. .

15 The invention consists, broadly, in a cham-

‘ber to be supplied with’ the liquid to be clari-
fied and mounted suitably for continuous
rapid movement, whereby in such movement
of the chamber a,nd of the body of liquid con-

20 tained therein the inertia of the solids con-

tained in the liquid will cause them.to have
~aless rapid movement than the lignid body
and to therefore aceumulate in the rear por-
. tion of the chamber, while the clarified por-
28" tion of the water occupies the front portion

- of said chambel said chamber being provided
with an outlet in its front portion for the

withdrawal of the clarified liguid and with an
outlet leading from its rear portion for the
30 discharge of liquid containing the solids.’
The invention consists, further, in the pro-
vision of contmuous]y-open inlet and outlet
passages to and from the clarifying-chamber
- above described, whereby the operation of
38 .clarification may be carried on continuously

by connection of the apparatus with a con-

tinaous source of supply. . -
The invention further consists in features

of eonstrucblon sunbtantmlly as hereinafter

40 sel, forth.

In the aecompanymg dmwmgs formmn' a.
- part of this specification, I have shown sev-

“eral eonstrucblons of the apparatus, these va-

.~ rious forms being merelyillustrative and sim-.
45 ply intended to show available plan"-x for the

- embodiment of my invention.
- In all of the'illustrated forms tie appa,l atus
embraces a revolving chamber or a series of

revolvmg chambers, each having an mduc-'

:,0 tion and an eductlon port at or neur its axis

‘sory of rimless wheel.

_. 1 of revolution, an eduction - passa,ﬂ*e ‘for the
" Be itknown that I, EMIL GATHMMN a citi-

impurities at or near the outer/end of the

chamber or the end remote from the axis -of

revolution, and a passage leading from the
outer end of the chamber to the first-men- §5.
tioned eduction-passage for the delwery of
the purified llqmd -

In the drawings, Figure 11s 4 sectional ele-
vation of one form of my apparatus, taken cn
line 1 1 of Fig. 2. Fig. 2.is a section on line 6o
2 2 of Fig. 1; and Fig. 3 is a sectional detail
on line 3.3 of Fig. 2, showing a partition be-

tween the induction and eduction passages or .

ports formed in a pipe which constitutes the
axle of rotation of the separator. Fig.4isa 65
gectional elevation of a somewhat dlferent o

form of the apparatus, taken on line 4 4 of

Fig. 5. I*W 5 1s a a seetion on the lines 5 50of

| Fw 4:and I1 ig. (is a sectional det;ml on lines

6 6 of Fig. 5, showing the partition between 70

the ,mductmn and eduction passages or ports.
Fig. 71s a vertical longitudinal sectional ele-
vation of still another form of the apparatus,

taken on lines 7 7 of Fig. 8. Tig. 8 is a'see- .
tion on lines 8 8 of Ifig. 7 and Fig. 9 isa ver- 75
tical cross-section td;kul on lmes 9 9 of HMig.

8 looking in the direetion of the arrow. Big
10is a top view of still another jorm of the .
separator. Ifig. 11 1s a horizontal longitudi-
nal seetional view of another form of separa- 8o
tor, taken on lines 11 11 of Ifig. 12, Fig. 12

isa longitudinal sectign mhen On lines 12 12
of Fig. 11

Fig, 13 is a section on lines 1313

of Fl"‘ 12. Fl;.{ 14 is a longitudinal sectional
view of another lllrldlﬁ(‘:dlmﬂ of the separa- 35
tor proper, the section plane being parallel
to a longitudinal diaphragm in the clmmber
Fig. 15 is a longitudinal sectional view of still
another form of the separator. .

Slmllarle’otem refer to similar parts Lh:qun‘h 90
out the drawings.

First giving a general desmlptmn of the
partlculdl .:LH{] similar constructions shown
in Figs.1to 7,B I3 are a series of oblong sep-
aratmg cham be rs orcasings arranged radially 95
end to end and connected tocrether to form a -
At Lhell converging
poind this wheel is revolubly mounted on hol-

| low trunnions A H, havmg support in any
| suitable frame, the trunnion A serving as an’ 10¢
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I.:" -

- & cross-partition a is provided in said

40

55;

6o

discharge of water containing
nto {he irough

-a pulley I, attached t0 one of the hollow trun- |
nions. The plane of revolution may be either |

‘moving body of water in each compartment

thence through the opening + into the educ- |

,f""r
e

Inducticn-pips for the water or liguid to be | In this manner

ciavifisd and the opposite trunnion H serving
48 21 sduction-pipe for the discharge of the
purified liguid. Each arm or casing I3 of the
wheel conatitutes & complets separator and -
is divided lon gitudinally into two passages or
eompartments Cand B, The former of these,
0, cennects ab its inner end with the indue-

‘ion-pips A by the pert I and is provided |

witi a small outlet L a$ ita outer end for the
the impurities
Gr other receptacle M. The
compartment U also conneets at or near its

cuier end with the compartment E by the

paesage I, and the compartmsent X commu-

nicates at its inner end with the eduction-
pipe It through the opening G. Hinally, she

o

arreugement of the compartments and ports

ind the direction of rotation (shown by the

Foym,

arirow in Figs. 2 and 5) are sach that the eom- |
parbment € is behind the combartment E-
WwWhen the apparatas isin motion and the ont-

let Ligin line with the rear wall N of the com-
partment . The induction and eduction

poris D and G of the chambers C.and B, re- |
spectively, being formedin a CORLINUOUS Bipe,
nipse be-
tween U and G to cauves the lignid to Diiss
shrough the compartments Cand ¥ in itg Prog-
rous from A to I,

T'he inlet A may be connected with any de-

sired source of supply and the outlet U with

any point of delivery, and revolution of the |
separators B may be effected by any suitable |

means—as, for example, by a belt applied to

horizontal or vertical, but i¥ horizenial ths
speed of revolution may bae somewhat less
than if vertical. |

The mode-of operation is as follows: A
stream of water being made to pass through
the apparatus from A to X while the sepa-.
rators are rapidly revolving upon the tran-
nions the solid impurities in the outwardly- |

b ¥

Uwill by their greater inertia move relatively |
toward the rear wall N of said chamber C,
while at the same time they are carried oub- |
ward by the current and by contrifugal ac-
tion. In this continual outward movement
of the contents of the chamber C each part
thereof has an accelerated advancing motion,
due to its increasing distance from the cen. |
ter of revolution, and this condition favors
the continuous and more rapid relative move-
ment of the suspended solids backwardly to-
ward the rear wall of the chamber, along and
near which they are concentrated as they pro-
ceedoutwardly. Theseimpurities find egress,
along with a small stream of water carrying
them, through the discharge-opening I, while
the clarified portion of the water in the front
part of the compartment C passesout through
the opening I into the compartment X and

i

o

tion-passage through the hollow trunnion H. |

174885 *

may be carried on continuously and as trial
shows very effectively., o -

“The apparatus is of course eapable of va-
rious modifications in form and details of con-
struction,while preserving the essential char-
acteristics and mode of operation of my in-
vention as above pointed out. |

The difference between the apparatus
shown in Figs. 1, 2, and 3 and that shown in
Figs. 4,5, and 6 is slight and structural oculy,
the former having its separators B and their
central conneetion cast’in halves, which ave
flanged and bolted together, as clearly seen
in Fig. 1. In Figs. 4, 5, and 6 the cashing is
likewise in two parts; but the chambers are

shown wholly in one part, and the other part

IS merely a cap or cover, ag seen at b, Fig. 4.
In the modification shown in Figs. 7, 8, and
J a single and interior]yreontinuous shell B,

baving tapered end ecaps K, forms the radi--

ally-outward passages or compartments < for
the water, while the inward passages or com-
parbments ¥ K for the clarified water are
formed by pipes leading to the hollow trun-
nions or eduetion-pipe H and having their
ends open at ¥ F to receive the water. In
this form of the apparatus the ind zction-pipe
or hollow trunnion A of eotirse opens inte-
riorly into the general interior of the shell at
its mmiddle, and but twe opposite arms of the
previonsly -deseribed ““wheel” are prasent,
giviag what may be called a “double Sep-
rator.” : -

In Fig. 10 is shown a double separator o
be centrally mounted on hollow tranpions,
a3 In Fig. 7, one of the trannions being sesn
at A. The delivery-pipes K arein this oon-

struction mainly exterior to the shell B, thetr

recelving ends connecting with the interior of
the shell on its front side and at the dslivery
ends being directed inwardiy io the holigw
exit-trunnion, as in Figs. 7, 8,’and 9.
in the construction shown in Fige, 11, 12,
and 13 a cylindrie shell for 2 double separa-
tor 18 divided longitudinally by a
plate partition P, arranged in the plane of
revolution and having its outer front corners
cut away, as particularly shown in Fig. 11, %0
form the passages F, connecting the compart-
ments Cand E. In thisconstruction the com-
partments C and E are side by side or one

above the other, (according to the direction of .

the plane of revolution,) and the withdrawal

| of clarified liquid through the ccmpartment

K is insured by the position of the passage K at
the front or advanced side of the partition P.

Fig. 14 differs from Figs. 11, 12, and 13 in
havingits outer ends conically tapered. The
*Outleb L

rear wall of the conical cap or end K forms s
continuation of the rear wall N of the cham-
ber C, along whieh the solid im
free to pass to said outlet.

Iig. 15 has the partition P of |
but differs from the preceding forms i hav-

the operation of elarification

median

purities are

. 40

2

35

G

1O0

105

=t

for the impurities is situated at the
apex of the cone of each separator, and the

b

Ly ]

30

Figs. 11to 14,



717;385 o

ing the onter end of each separator deﬂected

5
be observed that the outlet I. for the impure

backwardly with reference to.the direction of

revolutiofi and corresponds with Fig. 14 in

baving its extremity sharply tapered at K.
In all forms of the apparatus shown it will

‘stream of liquid leads from the compartment

- C of the separator.

10

-the operation of tha apparatds

20

‘ment.

I wish it to be understood that my 11nven-

tion is not restricted to the particular forms
of appara.tus which I have shown or to either |

of them, such described forms of the appa-
ratus bem g merely illustrative nf the distine-
tive prineiple of my invention, and of - what
I now regard as the best forms of its'embodi-

“ing, prlmarlly, the concentration of solids

25

- the liguid body"

30

within aliquid by giving motion to the liquid
and a lesser motion to the solids, whereby a |

portion of the liquid- body is carrled beyond

-or away from the solids, whmh are by their |
lesser motion gathered in another portion of-
The motion here referred to

is that, produced by the advancing movement
of the chamber C, containing the impure lig-

“uid. - The liguid advances at the same rate

as - the chamber which carries it; but the

solids within the 11qu1d advance mth a less

- speed, because of their inertia and of ‘the

35

rator precisely as such solids would settle to |

‘them,

yielding nature of the liquid which carries

by their inertia in the progress of the sepa-

~ the bottom of the chamber by their gravity

40

- rapidly.

if the chamber were at rest, only much more

- they are concentrated on and near the rear

45

- centrifugal action.

50

" ber C will permit the inertia of the solids to

wall of the rapidly-traveling chamber C of
the apparatus, while at the same time they

are moved outward toward tlie outlet L by
" the eurrent flowing in that direction and in
_a revolutionary advance of the ¢hamber by
Such ecentrifugal action |

is, however, not vital to the operation of the
principle above set forth, because, as will be
seen from Fig. 15, a proper rearward direc-
tion of the rear wall of the advancing cham-

- alone carry them to the outlet L, inertia being

55

60

- trifugal action, although in the désirable ro-

of course aided. by thé current toward the

~ outlet L, when said outlet is open, as when
the apparatus is being Lontmuouqu supplied

and discharged.
It is thus obvmus that the funddmental_

principle of separation in the invention is
distinet from and lndependent of that of cen-

tary form of the-apparatus about an axis; as

- shown, centrifugal action is ady antageously

65

broughb into play, not mnecessarily for the
separation, but for the more rapid deposition
and for the expulswn of the sohds

Pesirably =aid outlet I,
i8 radially beyond the passage B and leads:
from the outer extr emltlfy of asort of pocket,
~  into which the impurities tend to gather un-

- der the various forces brought mm action in |

This principle may be defined as be-

In such retardatwn of thé solids

1

il

3

tinuous oper ation of the appamtus the essen-

tial action is that of a forced and artificial -

“fegsettling”? of the solids by utilization of its
‘inertia through unequal motion of the liquid

and solids, a,(,compmflmﬂ—bv a withdrawal of
clarified llqmd from the ciear portion of the

liquid body and-a withdrawal of the solids,.

together with a portion of the liguid . body
eontamlnfr such solids.

The sizes of the various passwes may be
fixed and originally construeted to suib par-
ticular situations and requirements, or, mani-
festly, they may he provided with famlhar

means—such as valves, gates, or cocks—for

their adjustment or regulation.

I claim as my inventiopn—

1. Aseparator forthe removal of sollds from
a liquid, consisting of a4 chamber for the lig-
uid to be clarified mounted suitably for rapid
bodily-advancing movement, said chamber

‘being provided with an outleb leading from
‘its forward portion for the discharge of the .
“clarified liquid and an outlet arranged to

7¢

75

| 8.c:rl

QO

take liquid and its contained solids exclu-

swelv from the rear portion of the chamber.

9. Aseparatorfortheremovalofsolidsfrom .
‘a liquid, consisting of a chamber mounted

suitably for rapld bodily-advancing move-

ment, said chamber being provided with an

95

inlet for the continuous supply of liquid to

hportion 6f the chamber and with an outlet

In other words,.the solids fall back |

]

taking liquid and its contained solids from

the rear portion only of said chamber, where-

be clarified to said chamber, with an outlet
for clarified liquid leading from the forward-

100

by the operation of clarification may be con- "

tinuously performed in a continuous bodily--
] 105
3. Ase pamtor forthere mova.l of solidsfrom -

advancing movement of the chamber.

a Ilqmd consisting of a chamber suitably

mounted for: contmuous bodily -advancing

‘movement, said chamber being provided with -
an inlet at one end, an outlet taking liquid .
and its contained sohds from the rear portion .

only of the chamber and an outlet leading

from the forward portion.of the chamber at

or near its end remote from the inlet for the'

dlSCh&I‘“’G of clarified Hqguid.
4. Aseparatorforthe removal of sohds from

oted at one end upon hollow trunnicns suit-
ably for continuous revolution in one direc-

tion, said chamber bemn' provided with an
inlet leading from one of the trunnions for

liquid-lo be clarified, an outlet.at its outer

end arranged to take liquid and its contained
‘solids from the rear portion only of the cham-

ber, an outlet at the front side of its outeér

end for the delivery of clarified liquid, and a:

i'ls.‘

“a lignid consisting of an oblong chamber piv-

120

125

passage connecting said last-mentioned oat-

let with the hollow trunnion opposite that

_eonnected Wlth the inlet.-referred to.

5. A separatm forthe removal of solids from

a. liquid consisting “of "a casing revolubly"

3o

mounted by being pwoted at.one end upon

hollow trunniens,said casing embracing two -
Inacon-| longitudinal chambera whieh" commumcate



Lo,

‘1o discharge from the

A | 717,385

severally with the interior of tha several
trunnions, and which communicate with each
other by a passage leading from the. front
part of the receiving-chamber near its outer
ond, and said receiving-chamber being pro-
vided with an outlet at its outer end adapted
rear portion only of
the receiving-chamber. |

6. Aseparatorfortheremovalofsolidsfrom

& liguid, consisting of a chamber suitably

mounted for rapid bodily-advancing move-

ment, said chamber having an inlet for liquid
to be clarified, an outlet leading from its for-

—

.

e

ward portion for the discharge of clarified

liquid and an outlet for liquid and solids 15

leading from the rear portion, the rear wall
of sald chamber being inciined rearwardly
toward said last-mentioned outlet.

In testimopy whereof I have signed my
name to this specification in the presence of 2c

| two subscribing witnesses,

EMIL GATIIMANX.

Witnesses:
A. C. SPALDING,
LLOTU'IS GATHMANN,



	Drawings
	Front Page
	Specification
	Claims

