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10 Aeccording to this invention, moreover, the | hand on the said rods according to the length 95
olasses or mirrors to be treated are arranged | of the line of contact (length of the edge
in a horizontal position and an agitation of | of the mirror) to be coated, so that the ‘dis-
the liquid in a parallel direction, that is to tribution of current is always effected iIn'a
say, in a horizontal direction; takes place | uniform manner. Owing to their mobility

45 above the surfaces to be plated. - . | on the insulating rods, they can, by adapting 160
. The invention comprises further a method | themselves to all the small inequalities of
of bringing the eurrent to the surface of the | the conducting surface of the frame proditce
silver on the mirror in such manner as to | reliable contacts with the -edges' - of ‘the
distribute the current in a uniform manner, | mirror.. - -~ .- AT
starting from the edges of the mirrors to be | An apparatus. constructed : according to 105

50

T all whom 1t
" Be it known that we, Josepn HENRT
MoneE, & citizen of the Frenech Republie, ve-
siding: at St. Gilles-lez-Bruxelles, Belgium, -
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a group of glasses is being plated, another
olass or group of glasses is introdueed into

the bath and subjected to a preliminary elec-

trolytic action.

covered, the mirror being arranged opposite
the anode. The apparatus employed en-

| the arrangement of an electrolytic bath com-

prising the anode which consists of carbon
rods on a carriage oceupying about half the
length of the tank and arranged to be moved

ver plating through their bottom surface.
They are arranged so as te pivot on rods
of insulating material, with interposition of
insulating parts, and are threaded before-

this invention, is illustrated by way of

ex-
ample, in the accompanying drawings. -

= and CorraAPO ARzaNO, a subjeet of the King | In. a longitudinal direction without Inter- 60
of Ttaly, residing at St. Gilles-lez-Bruxelles, | rupting its connection with the current sup-
Beloium:, have invented certain new- and | ply terminal, and two perforated frames
useful Improvements in Electrolytic Appa- | each supporting a network of copper blades
atus, of which the following is a specifica- | forming a cathode, the said frames being

10 tion. | - arranged so that they.can be moved.in a ver- 5
This invention relates to covering by elee- | tical direction, (that is to say, raised from
trolysis the silver plating of mirrors and the | the bath or lowered into. the same) while
like with a suitable protective metal coat- | also remaining in connection with their cur-
~ing, preferably of copper. o | rent supply.  The two frames with their

15 'The main object of the inventien 1s to networks of conductor blades censtitute a 70

“apply electrolytie copper plating to the sil- cathode surface practically twice as large as
ver plating of mirrers in a reglﬁar uniform | the surface of the anode supported by the
and economical manner, without damaging | carriage, the anode being brought oppesite
the layer of silver and so that the operations | either one or the other half of the cathode

00 follow.each other quickly, are carried out | when the latter is lowered into the bath. 76
~in a continuous manner and on a large in- The open-work conducting surface of the
dustrial scale. frame is intended to support the mirror or
The invention first of all consists in main- | mirrors to be coated ang constitutes a com-
~ taining continuoiisly a uniform proportion | pensating surface which always provides .
or between the surfaces of the anodes and | substantially the same cathode surface oppo- 20
7 cathodes placed in the electrolytic bath, for | site the anode, whatever be the size of the
any current of given strength, that is to say, | mirrors which cover the conductor network. |
in maintaining a wniform density of eurrent The devices for collecting current are con-
in spite of variatiens in the surfaces to be | stituted by movable parts which can be
30 plated, while enabling the supply of the | moved on the conducting surface, they rest 85
~current to be preserved during the introduc- | on the one hand on the latter, and on the
tion and removal of the mirror glasses. othet hand just on the edge of the silver
The invention further consists in arrang- | plating of the mirror, and they are provided
.ing -the mirrer glasses in the electrolytic | awith an insulating layer opposite the anode,
bath in such a manner that while a glass or | so that they communicate current to the sil- 90

Ficure 1.is a longitudinal section on the' &
{-line C—D of Fig. 2. Tig. 2 1s'a plan view.
Fig. 8 is a cross-section on the line A=~B of 110

ables the work to.be carried out on.a large
seale for industrial purposes. . |

The apparatus is chiefly characterized 'by

55 -
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Kig. 2. Tig. 4 is a detail view on an en-

larged scale, showing the arrangements of

the contact parts. .

A vat 8 of elongated shape provided with
an 1nlet 9 for liquid and an outlet 10, con-
tains the electrolytic liquid, the level of
which 1s practically that of the two orifices
J and 10. The said vat comprises two hori-
zontal perforated frames 2 and 2°, each cov-
ered with a net-work of copper blades 3, 8@,
respectively, connected by conductors 4 and

- 4% to-the negative pole and constituting the

15
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cathode. The said cathode is thus consti-
tuted by two halves 8 and 8° each of which is
intended to support the mirrors (1 and 1°)
or groups of mirrors to be treated. Above
these two frames 2 and 2% is arranged a

horizontal carriage 5 carrying series of rods .
In the
construction shown in the drawing, this

6 constituting an openwork anode.

anode 1s constituted by carbon rods 6 (non-

soluble anode), the ends of which 6 Ifig. 3

are copper plated by electrolysis and pressed

between connecting pieces 14 and 14”7 made

ot copper or other metal. Conductors 7 con-
nect the rods and their connecting parts to
the positive pole of the source of electric
current. All the metal parts of the anode
are protected by an insulating varnish. De-

low the anode 1s arranged a filtering bag or

screen intended to retain impurities etec.

- The horizontal frames 2 and 2° can be
raised and lowered by means of cables 11
passing over pulleys 12. In these vertical

movements, the cathodes must remain con-
nected to the source of current. - In the ex-
ample illustrated, the conductors 4 are con-

nected for the purpose to conducting parts

21. communicating with plungers 22 ar-

ranged 1n conducting vessels 24 charged
with mercury 23 and connected by collector
devices 25 to the negative pole of the source

- of current,

cathode 2 or above the cathode 9b

‘with the silver-plated

~The horizontal carriage 5 supporting the
anode can be moved in a horizontal direc-
tion in order to be brought either above the
To that
end, the carriage, supported by rollers 17,
19, travels on tracks 18 and 20. The rail 18
15 a conductor and the rollers 17 communi-
cating by means of conductor parts 16 with
the conductors 7 of the anode, are also con-
ductors, so that the anode thus always re-
mains connected to the positive pole of the
source of current during its movement.

The mirrors to be treated 1 and 1* are |

placed flat on the cathode support 3, 3P,
| v surface upward, the
glass being in contact with the supporting
network. In order to obtain a reliable con.
nection of the silver-plated surface of the
mirror with the conducting surface of the
cathode-support, as well as to obtain a uni-
form distribution of current starting ex-
actly “from the edges of the mirror, the

045,132

special connecting or contact device shown

In detall in Figs. 2 and 4 is employed.
The said contact devices are movable and
can be freely moved on the surface of the
supporting cathode and distributed at will,
so as to render the distribution of current
suttable or in proportion to the area of the
silver-plated surface to be copper-plated by
electrolysis. The contact device consists of
a serles of conductors or connecting fingers
26 pivoted on a rod or pin 27 of insulating
material supported in brackets 28 also made
of insulating material. Fach pivoting fin-
ger 26 1s curved or bent in such manner that
when 1ts tail 29 (Fig. 4) touches the plates

or blades 3, its head 30, preferably cut 1n the

70

30

form of teeth, rests on the edge of the silver-

plating. |
In carrying out the invention in practice,
several fingers 26 are mounted or threaded
betforehand on a common spindle 27. Sock-
ets or sleeves 31 of insulating material are
inserted between the different fingers 26 so
as to space them apart in a uniform manner.
When the mirror or mirrors are arranged
on the supporting cathode, the various con-

tact devices put on beforehand and consti-

tuting complete systems (Fig. 2) are placed
against the edges of the mirrors. The sup-
ports 28 striking the edge or bevel of the
mirror prevent the head 80 of the conductor
fingers from advancing to an excessive ex-
tent beyond the edges of the silver plating.
~ Owing to the fact that the contact fingers
26 can pivot independently of each other on

85

90

99
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their spindle 27, perfect contact is insured

throughout the whole length of the edge,
the fingers fitting into any small inequali-
ties of the surface of the supporting cathode.
The pivoting action and their curved shape
also enable them to adapt themselves to dif-
ferent thickr.esses of mirrors. | |

. In order that the metal should be depos-

“ited in the desired manner, that is to say,

on the silver plated surface, and not on the

connecting fingers, the latter are covered

145

110

with an insulating varnish at their upper
surface, that is to say that which is facing

the anode.

The best method of obtaining durable con-
tact parts without any faulty insulation at
the edges etc., I

1715

consists in enameling the

parts 26 entirely in the furnace and in bar-

Ing them afterward on the under surface of
the tail 29 and of the head 80.

The mirrors to be plated are placed on the
cathode 3, 3° with the glass surface down-
ward, and the silver plated surface upward.
The frame 2 or 2" is to that end, raised by
means ot the cables 11. When the mirror or
mirrors are placed on the frame, the contact
parts 26 mounted on their supports 27 28 are
distributed around them, and the silver plat-
ing thus connected with the network of

blades 3, 8*. The cathode is then consti-

e d
o
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'_fumd jparﬂy by the netwt)rk- of copper blades, ' frames covered with a plurality of copper
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will
of the cathode proper, that is to say the ac- |

and gartly'by the silver-plated surface. It
.be seen, therefore, that the surface area

tive surface of the cathode is always uni-
form whatever be the area of the mirrors to
be treated. It 1s true that owing to the cov-
ering of the open portions of the conductor
network, there is a slight increase of the sur-

-face area resulting from the application of
‘the mirror, Nevertheless this slight 1increase
of active surface which necessarily varies |

with the different areas of the mirrors treat-

“ed, is compensated by this part of the cath-

ode being brought nearer to the anode due
to the thickness of the mirror. Thus 1n
practice no effective increase of the cathode
surtace takes place, or it constitutes an abso-
lutely neghgible factor. ,

It follows from the arrangement of the
supporting cathocde that the density of cur-
rent always remains uniform in spite of the
variations of the surface areas to be covered.

When the glasses 1° have been placed on
the frame 2°, 3® the latter is lowered into

~ the bath. During this time the other half of

30
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the cathode 2, 3, provided with its glasses, is
being treated, the anode 5, G, having been
placed above the cathode 2, 3. This working
treatinent enables the glasses 1° arranged on
the frame 2°, 3% to be subjected owing to
their presence in the electrolytic bath and to

their distance from the.cathode, to a prelim-:

mary treatmment whereby they 'are covered
with a shght film of copper, which greatly
assists the subsequent copper plating proper.
Owing to this progressive action of the bath,
the silver plating 1s protected against any too
sudden electrolytic action which might be
injurions. -

When the deposition of metal on one half
of the cathode 2, 3, has been completed, the
carriage 5, and 6, 1s pushed toward the other
half 2b, 3° and the glasses 1* which have
been subjected to the preliminary treatment,
are now subjected to the proper working
treatment, while the mirrors are being re-
moved from the first supporting cathode to
be replaced by others intended to be subject-

ad successively to the preparatory treatment

and to the working treatment proper. The
treatment of mirrors can thus be carried on
in a continuous manner, without having to
modify 1t to suit difference of surfaces,
thickness of mirrors ete.

What we claim as our invention and de-
sire to secure by Letters Patent 1s:
- 1. An electrolytic apparatus comprising a
cathode support consisting of openwork
frames covered with a plurality of copper
blacles and means to lift the cathode support
out of or lower i1t into the bath while re-
maining connected to the source of current.

2. An electrolytic apparatus comprising a

cathode support consisting of two openwork | the bath while remaining connected to the 139

blades and cables guided by rollers to hift

the cathode support out of or lower it into

the bath while remaining connected to the
source of current.

3. The combination of an electrolytic bath,

a cathode support, freely movable contact
pieces thereon, the said contact pleces being

covered on the outer side facing the positive

electrode with insulating material, their op-

7!

75

posite faces being bare to act as conductor -

faces when resting in contact with both the
surface of the supporting cathode and the
cedges of the silver plating of the mirror.

4. The combination of an electrolytic bath,
a cathode support, insulated rods movable
thereon, freely oscillating contact pieces on
sald rods, interposed insulating pieces on

i said rods, Insulating supports on said rods

for abutting against the glass edges of the

“mirrors and preventing said oscillating con-

80

8D

tact pieces from making contact beyond the -

edge of the silver plating of the mirror.

5. An electrolytic apparatus comprising a
carriage with an anode carried thereon, a
cathode support consisting of two separated
openwork frames covered with a plurality
of copper blades and means to move the said
carriage longitudinally of the tank alter-
nately over the two parts of the cathode sup-

ort. |
' 6. An electrolytic apparatus comprising a
carriage, a carbon anode carried thereon,
conductor rollers connected to the said anode
and conductor rails on which the said con-
ductor rollers roll so that the carriage can
move longitudinally of the tank while re-
maining connected to the source of current.

7. An electrolytic apparatus comprising a
carriage, a carbon anode carried thereon and
means to move the said carriage longitudi-

nally of the tank, while remaining connect-

ed to the source of current, the said anode
comprising carbon rods provided with ends
copper-plated by electrolysis and mounted
in copper supports, all the metal parts of
the anode being covered with an insulating
varnish. - ' |

8. An electrolytic apparatus comprising a
cathode support consisting of two openwork
frames covered with a plurality, of copper
blades, means to 1ift the cathode support out
of or lower 1t into the bath while remaining
connected to the source of current, conduc-
tors connected to the network of copper
blades and conductor tubes containing mer-
cury connected to the source of current and
placed outside the tank to receive the ends
of said conductors. '

9. The combination of an electrolytic bath,
a cathode support consisting of two open-
work frames covered with a plurality of

" copper blades, cables guided by rollers to 1ift

the cathode support out of or lower it into

20
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carriage for said anode, conductor rollers

connected to said anode, conductor rails on

which the said conductor rollers roll 1n a
longitudinal dirvection of the tank while re-
maining connected to the source of current,
insulated rods movable on the said cathode

support, freely oscillating contact pieces

on said rods interposed 1nsulating pieces
on said rods, the said contact pieces being

945,182 .. o

with insulating material their opposite faces

being bare, and inlet ana outlet tubes or ori-
fices for the liquid in the said bath, the said

orifices being arranged practically at the

- same level above the mirrors being treated.

In testimony whereot we have signed our
names to this specification in the presence of

- two subscribing witnesses.

JOSEPH HENRI MONGE.
~ CORRADO ARZANO.
Witnesses: o | | |
A. GRAETZ,
M. FreyrERG.

“source of current, conductors connected. to ! covered on the outer side facing the anode 15
‘the cathode conductor tubes containing mer- '
cury connected to the source of current and
placed outside the tank to receive the ends
of the said conductors, a carbon anode, a

20)
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