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so view of the solenoids and their connections,
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(No model.)

To all whom ©t may concern:

Be it known that I, PIERRE J. BOUCHER a
citizen of the United St‘LtBS residing at Cleve-
land, 1n the county of Cuyahoga and  State
of Ohio, have invented a certain new and use-
ful Improvement in Purifying Apparatus, of
which the following 1s a full, clear, and exact
description, reference being had to the accom-
panying drawings.

It has been heretofore prOposed to purify

water or other liquids by means of electrol-

ysis, and it has been found that if the elec-

trodes be made of aluminium or iron a floc-

culent hydrate is produced by the electrolysis
which coagulates the various impurities and
allows them to be easily removed from the
liquid by settling or subsequent passing of the
liquid through sand or other substances. Sueh
purifying operation, however, has not here-

tofore been attended with much suceess, owing
to difficulties arising in the practical opera-

tion, these difficulties being that gas caused
by the electrolysis accumulates in the tank
and interferes with the action. Depositsform
on the electrodes also, interfering with their
action, and the electrodes unequally deterio-
rate. . There has been trouble also from unpu-
rified water being sometimes passed through
the purifier by reason of the attendant turn-
ing on the water and forgetting to connect the
eloctrs i¢c circuit.

The object of the p1 esent invention is to

provide means for obviating all these diffi-

culties, including means for eutomati‘eally re-
lieving the gas-pressure, means for automat-
ically reversing the current at predetermined
periods of time, and means for insuring the
current being turned on or off whenever the
liquid 1s tur ned on or off -

I attain the above objeet by the mechamsm

illustrated in the accompanying drawings, in
which—

Figure 1 is a-somewhat diagrammatic view
of the complete apparatus, the parts being .
somewhat distorted, so that the Wa,ter-purify— |

INg reservoir 18 Shown in horizontal longitu-
dmel section. Fig. 2 i a vertical section
through the weter—purlfymo‘ reservolr and the
loat-valve apparatus; and-Fig. 3 is a plan

forming part of the apparatus for reversing

the current through the purifying-reservoir.
Similar letters refer to sim 1lar parts through-
out the several views. -
The purifying-reservoilr A is repreeentee
a cylindrical receptacle having adjacent to
ends thereof suitable msuletm o-heads «'.
these are secured, respectwely, a number of

as
the

aluminium electrodes " a’, shown as plates,
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those secured fo one of S&ld heads.extending

in proximity to the other of said heads and
being staggered with relation to the plates
secured to said other head. These plates are

“maintained in their proper 1elet10n by means

of insulating-segments ¢ and ¢", extending
lonﬂ‘ltudmal]y of the reservoir. The two sets

. of eleetrodes are suitably connected, as by rods

a* @’, which are m tum connected to suitable
bmdmcf pests @
wires ¢ ¢, respeetwely

The reservoir is provided with an inlet-pipe

To

55

6o

to Whleh are ‘Ltteched -

a for the water to be purified, with an outlet- -

pipe ¢’, and with drain-pipes ‘@ The oases

liberated by the electrolysis of the water ac-
eumula,te in the upper portion of the reser-

voir, and when the pressure of the same be-

75

comes excessive it will prevent the flow of

water through the reservoir.

reservoir with a casing B, having therein a
float-valve b and eommumcatmg with said res-
ervoir by means of pipes &' 6°. These pipes

are shown as communicating with the reser-

voir near the upper portion and extending,

respectively, to the upper and lower pertlons '

of said casing. When the pressure of the

In order to
overcome this difficulty, 1 have pr ovided said-

30

oases in the upper portion of the reservoiris - -
not excessive, the level of the water within
said reservoir and the casing B will seat the

valve 4; but should the pressure become ex-

cessive the level of the water in said reservoir
“and casing will be thereby lowered, and the

ﬂoet-—velve b will fall, and the gases may then

escape through the outlet &° shown in the top
of the casing. As shown, the top portion of

let 2°.

this casing 1s provided with an- upwardly-ta-
pering Velve—sea,t commun 1eat1n0’ with theout- -
The float-valve b is premded witha

95

guide - rod extension, the proportion of the

parts being such tha,t when the float 1s 1in 1ts

100
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lowermost position, resting on the bottom of
the casing B, the guide-rod extends into the
outlet 4%, thereby preventing the float-valve

from being displaced and from failing to seat

when normal conditions are restored and the
float 1s free to rise.

In order that there may be electrolysis at
all, it 1s necessary that a direct current be
used; but to enable the electrolysis to con-
tinue in the most efficient manner without one
set of plates deteriorating more rapidly than
the other and without deposits forming on the
plates it is necessary that the direct current
should be reversed periodically. To accom-
plish this result automatically, I have pro-
vided the following means:

C 1s a direct-current generator.
thereto are the conductors ¢ ¢'.

Connected
The former

1s connected to the switch D, thence to the

pivot ¢ of a knife-blade switch on the switch
apparatus k. The conductor ¢ is connected
to the pivot ¢ of another knife-blade switch
of said switch apparatus. The switch appa-
ratus I consists, as shown, of two sets of so-
lenoids ¢° ¢*. Depending within the solenoids
1s a pair of cores ¢' ¢, connected by plates,
which inturn are connected with but insulated
tfrom the knife-blades ¢ . -

I is a commutator carried by a suitable
shatt 7, which is driven by suitable mechan-
1sm (. This mechanism is preferably clock-
work mechanism. The commutator is pro-
vided on each side thereof with conducting-
cdisks /" /. On the periphery of the commu-
tator are two series of conducting-plates #* £,
separated from each other and from the con-
ducting-disks /' /* by suitable insulating ma-
terial and connected, respectively, to said
disks.

Bearing on the surfaces of the conducting-
disks are the contact-fingers 7* #° and lead-

g from these are wires #7 #*, which wires

45
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connect with the winding ¢° for the solenoids
¢ ¢'. A conductor 7 is connected with con-
tact-fingers /*, adapted to bear upon the pe-
riphery of the commutator.

In operation (assuming the parts to be in
the position shown in Fig. 1, but with the
switch D closed) the current from the con-
ductor /% will flow through the commutator-
disk 7', the finger 7, and the wire 77 to the
winding ¢' of the solenoid ¢ thence back to
the generator through the conductor #*. The
current flowing through the winding of this
set of solenoids will attract the corresponding
cores; but at this time the other set will have
no current in it and will be out of action.
Assuming that the current is flowing through
Sy it will cause the solenoids ¢ to attract the
cores ¢, the switch-knives ¢ will be drawn
into contact with their cosperatine members
¢’y and the current flowing from the generator
C through the conductor ¢, the switch D,
pivot ¢, blade ¢" will enter the purifying ap-
paratus at «" and will leave the same through

760,302

the connection &', thence to the opposite switel-
knife ¢, pivot ¢/, and back to the generator
through the wire ¢/.  When the commutator
has been revolved so that one of the contact-

fingers /7 is in contact with one of the plates
74, it will be evident that the current will flow

through the winding of the other set of so-
lenoids, causing the switch-blades & to be
drawn down into contact with their cotper-
ating members, and the current through the
purifier will be reversed. The length of the
interval ot time between the reversals of the
current through the purifier may be regu-
lated easily by the speed of rotation of the
commutator F and the distance between the
plates thereon.

In order to prevent any water from flowing
through the reservoir A without being puri-
fied, I have connected the valve ¢*, control-
ling the flow of water to the reservoir, with
the operating-handle ¢ of the main switch D.

For this purpose I have provided the valve «°

with a lever & having attached thereto a
weight ¢'. The end of the lever «* is con-
nected, as by a cord or other flexible connec-
tion ¢', with the handle . With the parts
1. the position shown in Fig. 1 the valve is
closed and the switch open. By operating
the handle to close the switch the valve will
be opened, and by operating the handle to open
the switeh the valve will be closed. When
the knife-blade «” of the switch is withdrawn
from 1ts cooperating members %, the weight
" will close the inlet-valve °.

While I have described this apparatus as
employed for the purification of water, it will
be evident that it may be used for purifying
other liquids.

What I claim as my invention, and desire to
secure by Letters Patent, is—

1. In combination with an apparatus for
puritying liquid by electrolysis, a reversing-
switch for changing the direction of the elec-
tric current through the electrodes at periodic
intervals, said switch being automatically op-
erated independently of the shutting off or
turning on of the liquid supplied to the appa-
atus, substantially as described.

2. In combination with an apparatus for
puritying liquid by electrolysis, a reversing-
switch for changing the direction ot the elec-
tric current through said liquid, said switch
being automatically operated by means inde-
pendently of the flow of the liquid, substan-
tially as described.

3. In an apparatus for puritfying liquid by
clectrolysis, the combination of a reservoir,
clectrodes in said reservoir, an electric gener-
ator, a reversing-switch Interposed between
sald generator and said electrodes, connec-
tions between the generator and said switch
and between said switch and the electrodes,
and means for automatically operating said
reversing -switch at definite predetermined
time intervals, substantially as deseribed.

75

30

Q0

95

100

105

I1TO

IIS

120

125

130




10

760,302

4. In an apparatus for purifying liquid by

electrolysis, the combination of a reservoir,
- electrodes in said reservoir, an electric gener-

ator, a reversing-switch interposed between
eald generator end sald electrodes, connec-
tions between the generator and said switch
and between said switch and the electrodes,
and means actuated independently of the flow
of the liquid for operating sald reversing-
switch at definite predetermined time inter-
vals, substantially as described.

5. Inan apparatus for electrolytically puri-

fying ligquid, the combination of a reservoir

for said liquid, a casing outside said reservoir
having its bottom below the normal level of
the liquid in said reservoir, and having its top
formed with a valve-seat and an upwardly-ex-

tending discharge-outlet thereabove, pipes |

connecting the upper and lower portiOne of

said casing with the upper portion of the res-
ervoir, an upwardly-seating float-valve insaid
casing having a gmde—rod extending above

said valve adapted to fit in the discharge-out-

let, the height of the casing and of the float-
Velve being so prOpormoned that, when the
float-valve occupies its lowest position in sald
casing, the guide-rod extends into the dis-
charge-outlet thereby retaining the valve in
alinement with its seat, substantially as de-
scribed. -

In testlmony Whereof I hereunto affix my
signature in the presence of two witnesses.

PIERRE J. BOUCHER.
- Witnesses:
A1BERT H. BATES,
-B. W. BrocxkeTrT.
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