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To all whom it ma J concé?ﬁ -
Be it known that we, POMPEO GARUTI, plO-

fessor, and RICCARDO POMPILI, proprietor,
sub,]ects of the King of Italy, resxdmﬂ' at Na-.

ples, in the Kmﬂ'dom of Italy, have mvented

certain new and useful Improvementsin Ap-.

paratus for the Produection of Oxygen and

- Hydrogen; and we dohereby declare the fol-

IO

lowing to- be a full, clear, and exact deserip-

tion ()f the mventmn whlch will enable others
skilled in the art 130 which it appertams to
‘make and use the same.,

This invention relates' to the pmcess and

- apparatus for producm goxygen and hydrogen

by means of electrolysis, and especially toim-

provements upon Letters Patent No. 534,259,
dated February 19, 1895; and the object of

- this invention is to mtmduce a new and use-
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| throuﬂ*h the center m‘.’ the apparatus.
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ful improvement and apparatus of this char-

acter for the production of oxygen and hydro-

gen by means of electrolysis; and the same

GGIISIStS essentially, in the use of perforated
metallic diaphragms, and by this means one
obtains the perfect separation of the gases
and the resistance to the passage of the cur-

rent is diminished, which forms a very essen- | .
f tend quite to the bottom of the tank, but

tial feature in the process and appamtus, and

with these and other objects in view the in-

vention consists in the construction, arrange- | |
water deposits does not interfere with the

ment, and combination of parts ‘hereinafter

descmbed in the Speclﬁcahon and illustrated
in the aecompanymﬂ' drawings, in which—

Figure 1 is a longitudinal vertical section
Fig. 2
is a homzouta,l seciion of one end of the same.

‘Fig. 3 is a vertical cross-section of the appa-
Fig. 4is a plan view of the conductors
Fig. 5 is a detail of construe-|

ratus

and eleetmdes
tion. TFig. 6is a vertical longitudinal section

of Fig. 5. Fig. 7 is a front view of a fork
which [ employ and also a longitudinal sec-

~tion thereof, and Fig. 8 a transverse section

& perforated diaphragm. |
In the drawings forming part of this spem-
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of FKig. 7 on the line 2 2.

fication the sep&rate parts of ourimprovement
are desmna,ted by the same letters of refer-
ence in each of the views, and in the practice
of ourinventionwe employ atank A, of wood
or other material, lined mtemally w1th an
iron plate a and in which is placed the elec-

trolyzing appambus, 1mmersed in the liquid |

Fig. 91s a detail of

The electmlyzmﬂ' apparatus conmsi;s of a
case A" turned upside-down, which by means

I'to be eleetml}zed The tank is insulated
| fmm the ground by insulators M. '

55

of longitudinal dmphrafrms is divided inter-

‘nally into cells E. This case is made of iron,
steel, or other metal and is open only at the
bottom so as to permit the water to enter in

the eells - The anodes b and the cathodes ¢
are placed one in each cell alternately, taking

care that each anode is between two cath-
odes,the gas passing throughan opening made
ab the upper part of the said chambers into

the cells that contain the same cas. The
electrodes are insulated from the ﬂl&phl AZMS

Go

n by combs I, made of wood or other non-con-

ducting ma,temal the teeth 0f whleh enter in

the cells and fill out the spaces between the

electrodes and the diaphragms and prevent
them from coming into contact one with the
other. The cembs are fastened to longitudi-
nal beams lying on the bottom of the tank
and are cut out at the joinfs of the teeth, so

‘as to allow free passage of the gases to the-

top of the cells E.
The electrolyzmn' &pparatus does not eX-

rests upon transversal beams, as shown in the
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drawings, so that any sedlment which the

working of nor damage the apparatus.

To prevenb the electrodes from touching .

the top of the cells, every electrode has at
| each end, atthe top, a fork [, of material simi-
lar to that of the combs I.
two teeth T, between which the electrode en-

This fork / has

ters. The whole fork resting between two
diaphragms occupies transversely the whole
width of the cell, touching the top of the cell,
and the tank is pmwded “with handles L, by
which it may be lifted out. In this form of
ourinvention thearrangement ot diaphragms
and of the cathodes and anodes prevents the

mixing of the gases, which as they form pass

the oxygen ‘only in the anode-cells and. the
hydl ogen in the cathodes.

The cells E have openings F at the top,
through which the gases escape and enter the
chambers G, swuated at the top of the appa-
ratus. There are two chambersG. Oneserves
to receive the oxygen and communicates with
all the anode-cells, and the other receives the
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Crisiloeg oo terminate in a coupling of copper U4 where the-
The coupling 0% Wli}h which

St ocgurrent enters. 1
coeerii - thecondnetors: em] is madeof copper in order.
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2O

“hydrogen :emd commiu nmates with theeathode-:
cells.: .
worcopper pipes g, which are |
-~ distributing-pipes by me&ﬁs of thednsulat- |
o ting-tubes b, madeof glass orpmeelam.g.
S tubes m@dﬁ of glass or other insulating |*
__5*;:;*'_;3;"_-..*;mmtema‘i are necessary inorderto 11}5111@“;
i thes eleetmlytm appan atus in which the m:n*
Coasd i rentiistoraet and formoat the same time a
__ air-tight junetion between the small: ‘i:]ubes j,
ffii'--:i-'f;:=::2‘f-;'-=..'.ithrmwh which pass the gases from the col- |
ERCAES ?.ié-:i_é'-éi‘;-é'-.-é.-lectmmeells E;-and the- onter ﬁmadmt of the:
i igases, by which they are
Sl Tpasometers or the hke
-..:z._-eha,mber is'solderec
it soielent diameterand
oo drantie closing,

Oﬁ Lhe elmmbef

.....

Twe wndmmrs——m@m p%itw
3 ml;est 9"61‘ . Th@

eonduetors Weuseanalkaline electrolyte—
that is, drinking-water or rain-water-—with
twenty-five per cent. of soda or caustic pot-
ash. The said conductors are covered with
caoutchoue up to the height of the chambers
D, but could not be conveniently covered
with the same material at the bottom part,
where they divide themselves.. These cham-
bers D are consequently constructed in order
to receive the gases which are produced by
the electrolysis at the upper surface, so that
in the chamber above the lower part of the
conductor of the positive pole B is collected
the oxygen and 1n the chamber placed above

the lower part of the negative pole C the hy-
drogen. These gases are forced afterward
by means of the hydraulic pressure of the
electrolyte and special outlets in communica-
tion with the respective cells in the collect-

- ing-chambers I¥, which already contain gases

60

of the same nature. Theingulating-covering
of the conductors I3 should be limited to the
height of the chamber D.

The water in the tank must be always level

with the top of the chamber G, so as to give

to the gases the requisite pressure.

The complete immersion of the apparatus
permits quick detection of any contact be-
tween the electrodesand the diaphragms,such

G fwe meunted &m&llé-;
“eonnected o the |

The: |

“conducted to the
To the top of ‘each |
A re@ﬁptaele I ot suffi-|
eight, which forms & hy-
pr' v@ntmﬂ the eseape of gas: |
Glsriieiat the Junetmn sz;-f the mld mbe j ‘wmh ﬂi@?@jffé.

tube B ol
| '_finemtlw

mt}m ub -
ArmsO 4
|'plate -of the ﬁl&phl‘&“‘ms i
These con~

Ansulating

REEEERE 1:The dlaph?{
o soperfect the cenmet with the conduactors of |

e osi sl D g3githeldynamo, beeauseit they were made of 1ron -
cosaninisr o s they would @udate Very eq Sll}T: and thus pre--
G coovent the contaet.

- of electrode-surface.

eentmt being indicated: by
ti the m;f&% of theligunid in the: tanl;

“Inaneleetr olyzmw apparacvus the: extensmn':g_g..
g Of theeleetrodes must: be: ca‘leui&ted .;umm {1

mﬂ to the intensity of the-current:

gas-| bubbles I‘ISI nﬂ*

~In the apparatus above dﬂgenbed in mdm
tt) obtainaperiect working the electmde mush oo

‘be one-half: 5@&&?. decimeter of: surface: for

Having: th 1S

- 'eacham pereofcurrentand m usi: na,v*e :«zm hei el t LT
H@t ﬁheeediﬂ & 0 14: I}QEBFS . SR
€ :é-eserlbed {31‘ P ulee L:l @1}" m no ;-:.i CeilE i
|:appara tus, we deseribe now in: What the new

:.?1mp yrovement introduced in the same consists. 8¢

Aceording to the:above description theme-: -
tfﬂlm d.mphrfwm is uninterrupted and forms, i+

“Fhese

trodes which communicates direet with the
principal current and the other by the dia-
phragms which are perfectly insulated from
the electrodes by means of the forks and the
wooden combs.
chemical equivalents the necessary electro-
motive force for the decomposition of the wa-

ter amounts to 1.5 volts and for two appara-

tus in series there would be necessary, theo-
retically, three volts. It 1s therefore clear
that by keeping the current within the limits
of three volts the electrolyte communicates
with the anodes and with the cathodes by
means of the openings at the bottom of the
cells. The electrolysis producesitself onlyon
the electrodes, while the diaphragms being
insulated,and consequently notindirect com-
munication with the current, remain neutral.

In order to obtain the greatest regularity
and efficiency in the operation of our appa-
ratus, the resistances are calculated so as to
require only an electromotive force of about
two volts, conveying infto the same a current
of one ampere for each half square decimeter
When the electrolytic

process of separation takes place between one
electrode andtheother, thislatter would have
to pass under the impermeable metallic dia-
phragm placed between and this would nat-

On the base of the electro-

therefore; from the top: to the bottom: a ﬁ@m-a-,;-j_;;-.;;
'-::épl@te division.of the cells and theelectrodes. = - . .-
We medlfy the structure of the disphragms 85 -
{ by piercingin itslower partuptothe heightof. =+ -
L ai}d onei'i?i:-=
fop: of ‘bhe fank::
cociirand extending dowinto the bottonr of the ap- 4 ¢
Coac s paratass enter through chambers: T
i chaving electrieal: eont%t therewith. = __
--:l:;br'anch off from the conductors: md mnneeLa}
~ i themselves with the electrodes.:
ot daetors in theiripassage: Lhrcuﬂh the water {-tc
A SN Dt -_--i--'--zji';'.-tm*e covered up:to the heightof the chambers
el s Dewith accoating of muntdmzw (I
them from: the hqmd and their ettlemltie‘%gz

0,05 meters and throughout the whala len 0'1;11
:of thediaphr agm sm a,ll holes of onem 1111&11@!1(31
‘ofidiameter; asshown'in the drawings. SRR PN
“holes must b? as near:as possible one to the go . -~
other thhtut weakening:- ma m ﬂch the:iron: i+
: said holes oo
sean'be madeafew eentim@ters ‘me?e the botsii e o
tomof thediaphragm,andinthis casetheelec-. o
“itrodesalso do notextend inthe botton: of: cells.
-lower than to thelevel of these holes::
| dertounderstand theimportanceof ﬂllS modi [ R
‘fication, it is necessary to know the scientifie. i+
~prinei ple on which these apparatusare based: -
vems being of metal should actas 100
-gsecondary electrodes; bnﬁ: inorder todosoib.

95
Iﬂ (31‘ ST A

18 necessary: that tha same can be: polarmedfi;'j-;i--;i'-;é.-i,%f;.-f-;.:':é-é-;'_5
-_;§-_by induction;and: uheil We: h&'@"ﬁ 1 onr: appas i
Tho ehambers D serve 1o

s ‘ratus two distinet ‘and independent appara- .
it oeollectthe gast -"’ﬁ;t formson thesurfaceof the:

‘tus in funetion, the one formed by the elee- rog
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U eseeme s

-ﬁrally"_produee a loss jaf_ pm#er._- In order to [ claim :&E-néi\?- and desire to secure by Letteifs

avoid thisinconvenience, make the electrodes

very low, not higher than fourteen centime-. |

ters, as described in the specification, and

¢ make, further, aquantityof small holes in the

"~ lower part of the diaphragms, which establish
" a more direct communication between the
 electrodes in the electrolytic process of sepa-
 ration. Astheseholeshavea diameter of not
10 more than one millimeter and being made
only up to the height of five centimeters in
the lower part of the diaphragm which faces

" the electrodes, they do not permit the gases
in the cells above and which are foreed up-

15 ward by the hydraulic pressure of the elec-
“trolyte to get mixed beiween themselves.
Therefore this modification facilitates the

orientation of the molecules of the water duar- | |
| 28th day of October, 1596.
minishing the resistance to the decomposition | -

ing the phenomenon of the electrolysis, di-
20 1

of the water and conserving atithe sametime.

~ the perfect division of the two gases. Fig. 9

shows a part of the diaphragm n perforated
by small holes, as described above. |

Z5

.

. Witnesses: |

Having fully deseribed our invention, we | .

Patent— - . L
~ In an apparatus for producing oxygen and
hydrogen by means of the electrolysis of wa-

ter, a tank divided in cells by means of lon- 30

gitudinal metallic diaphragms, the lower por-

tion only of which is perforated, and anodes
and cathodes in each of the cells formed by
said diaphragms, said anodes and cathodes
being suitably insulated, whereby the mix- 35

‘ing of the gases is prevented as they pass, the
oxygen being retained in the anode and the

hydrogen in the cathode cells, said cells be-
ing provided with openings atthe top through

which the gas escapes, consisting of cham- 40

bers which communicate with said cells, as

“and for the piirpose set forth.

This specification signed and witnessed the

' POMPEO GARUTL -
~ RICCARDO POMPILL

- Tacoro I. BARREDELTI,
_AUuGUST EGGENSCHWILZ.



	Drawings
	Front Page
	Specification
	Claims

