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these parts at each Zone. 

2 
to the underside of the plate electrode and in 
intimate electric-current conducting relation 
thereto, as by lead-burning a fillet represented 
at 2 to the adjacent surfaces of the lugs and 
plate, as by means of a lead welding rod in ac 
cordance with the art of welding together lead 
objectS. 
The lugs 20 are shown as extending upwardly 

to substantially the level of the upper surface 
of the electrode and to protect the portions of 
the leads - 9 above the lugs against the action of 
the acid bath, these portions are sheathed in lead 
as represented at 22, in turn covered by rubber 
current-insulating sleeves 23. A fillet 24 is pref 
erably provided at the base of the sheathing 22 
which expands the lower end of the sleeve 23. To 
ensure acid-tight joints between the sleeves 23 
and the lugs 20, strips 25 of rubber are Wrapped 
tightly around the sleeves and lugs at the joints 
between them preferably to cause each strip to 
extend in superposed layers, the sleeves 23 and 
the strips 25 being preferably preliminarily coated 
with rubber cement. 

Located in each tank 7 and 8 directly above 
the electrodes 3 - 8, inclusive, respectively, and 
in flatwise-opposed relation thereto and to the 
strip 9, is a group of plate electrodes 26-3, in 
clusive, which are spaced apart in end-to-end 
relation, extend lengthwise of the tank, and in 
operation are immersed in the pickling bath. 
Each electrode 26-3, according to the illus 

trated embodiment of the invention, comprises a 
pair of substantially parallel bars 32 as, for ex 
ample, of copper which extend lengthwise of the 
tank and are completely sheathed in lead, as for 
example by casting about them, a lead plate 
represented at 33 and shown as of general rec 
tangular shape, the lead plate, not being Subject 
to corrosion by the acid of the electrolyte, serv 
ing to protect the copper bars 32, from contact 
with the acid and thus avoid corrosion thereof. 

Extending over the bottom surface of the plate 
33 is a lead pad 34 sealed to the plate along its 
marginal edges at the joint between it and the 
plate as by a continuous lead-burnt joint pro 
duced as for example by endlessly grooving these 
plates at their meeting edges as represented at 35 
and burning a lead fillet 36 to the walls of the 
groove 35 as by the use of a lead welding rod. 
At intervals over the area of each upper elec 

trode I provide zones 100 of reduced resistance 
to current flow between the plate 33 and pad 34 
with the result of causing the current to be dis 
tributed to a relatively large number of points 
in the area of the electrode; these zones being 
shown as arranged in rows at opposite sides of, 
and substantially parallel with, the bars 32, the 
zones of each row being Substantially equidistant 
ly spaced apart and spaced a substantially uni 
form distance from the adjacent longitudinal 
edges of the bars 32, sixteen of these zones being 
provided in the particular construction illustrated. 
These zones in the construction shown are pro 

duced by a metal-fusing operation producing a 
bond between the plate and pad at each zone, 
resulting in continuous metal contact between 

The pressing together 
of the plate and pad may be effected either with 
or without extra metal such as is supplied when 
a lead welding rod is used, the construction shown 
involving the use of such a rod. In this con 
struction openings of are provided in the lead 
plate 33 at the points where the zones are to be 
located and masses 02 of lead are burnt to the 
walls of the openings of and to the upper sur 
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faces of the pad at these openings, as by means 
of a lead welding rod, thus rendering the metal 
continuous between the plate and pad at these 
Zones, these masses being shown as filling the 
openings though this is not necessary. 

Rising from each plate electrode 26-8 is a 
group of rods 3 of current conducting material 
as for example copper which extend through the 
plate 33 and screw into the bars 32, the rods for 
each of these electrodes being arrataged in rec 
tangular formation, two of each being connected 
with each bar 32. 
The rods 37 of each electrode are electrically 

connected together in any suitable way to a com 
mon lead in any suitable way this lead being, in 
turn, connected with a suitable source of current 
supply as hereinafter explained. 
The rods 37 not only serve as conductors along 

which the current passes but also serve as means 
for Supporting the electrodes, preferably in ver 
tically adjustable position especially to the end 
of permitting these electrodes to be elevated clear 
of the bath when the apparatus is not in use, as 
for example, as described for the construction dis 
closed in my said Copending application. 
While the provision of the bars 32 and con 

nectors 3 as shown results in a measure of dis 
tribution of current in the electrodes it is de 
sirable that Such distribution be augmented and 
this is accomplished by producing the above re 
ferred to zones or small areas OO of reduced 
resistance to current flow between the plates 
33 and 34. 
By the provision of the zones referred to the 

current is substantially uniformly distributed 
throughout the entire area of the electrode as 
distinguished from the distribution of the current 
through only those areas of the electrode which 
are immediately adjacent the bars 32 and which 
would occur were the zones not provided. 
The rods 37, as in the case of the lead-strips 9, 

are encased in lead sheathings 39 covered by rub 
ber sleeves 40, both the sheathings and sleeves ex 
tending above the level of the bath, the joints be 
tween the lower ends of the sleeves 40 and the 
electrodes being rendered acid-tight by winding 
Strips of rubber about the lower ends of these 
sleeves and against the bodies of the electrodes 
as represented at 4.0a and generally as described 
of the coverings for the joints between the sleeves 
23 and the lugs 20. 
My invention contemplates the use of either 

direct or alternating current as the means for 
effecting, in its passage from one set to the other 
of the vertically spaced electrodes and through 
the interposed bath and strip 9, the desired elec 
trolytic action for accelerating the action of the 
bath on the strip and thus greatly reducing the 
time required for effecting the desired picking of 
the strip. 
Inasmuch, however, as it is preferred that alter 

nating current be used, I have illustrated the 
invention as embodied in apparatus designed for 
Operation by such current employing a three 
phase circuit. d 

Referring more particularly to Fig. 1 the three 
line current conductors leading from a suitable 
generator (not shown) for supplying current to 
Such a circuit are represented at 4, 42 and 48. 
Two single-phase step-down transformers 44 and 
45 are employed, the primary windings 46 and 4 
of which are connected to the three leads 4, 42 

ductor 4 in accordance with common practice: 
The secondary winding 49 of the transformer 
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44 is connected, in parallel, by current conduc 
tors 50, 5, 52 and 53 with the primary windings 
54 and 55 of single phase step-down transformers 
56 and 57, respectively, the current conductor 53 
connecting with the primary windings 54 and 55 
through the medium of tap selector Switches 58 
and 59, respectively. The secondary of the 
transformer 56 comprises three separate and in 
dividual low-voltage vindings 60, 6 and 62 cón 
nected, respectively, in circuit with the pairs of 
opposed electrodes 3 and 26; f4 and 27; and 5 
and 28 of tank 7, by current conductors 63-68, 
inclusive. 

Likewise the Secondary of the transformer 57 
is formed of three separate and individual wind 
ings 69, 70 and T connected, respectively, in cir 

40 

cuit with the pairs of opposed electrodes 6 and 
29; T and 30; and 8 and 3 of tank 7, by cur 
rent conductors 72-77, inclusive. 
The secondary winding 8 of transformer 45 

is connected, in parallel, with the primary wind 
ings 9 and 80 of single-phase transformers 8 
and 82, by current conductors 83, 84, 85 and 86, 
with interposed tap selector switches 87 and 88, 
as explained of the connections between the sec 
Ondary 49 and the primary windings 54 and 55. 
The secondaries of the transformers 8 and 82 

comprise Separate and individual windings 89, 90 
and 9; and 92, 93 and 94, respectively, the wind 
ings, 89-94, inclusive, being connected, respec 
tively, in circuit with the pairs of opposed elec 
trodes 3' and 26; 4 and 27; 5 and 28; f6 and 
29; 7 and 30; and 8 and 3 f of tank 8 by cur 
rent conductors 95-06, inclusive, respectively. 
The three-phase current is thus converted by 

the transformers 44 and 45 into two-phase cur 
rent, the strip 9 itself representing the neutral 
connection of the two-phase secondary, each 
phase of the two-phase current being connected 
with the electrodes of a tank so that a substan 
tially balanced load is maintained on the three 
phase circuit. . 
By the provision of the secondaries of each 

transformer 54 and 55 and 79 and 80 of sectional 
form and the connections between these trans 
former taps and the various sections of the top 
and bottom electrode sections all as shown and 
described, the current flow between all of the 
opposed electrodes is substantially uniform. 
While I have illustrated and described a par 

ticular embodiment of my invention, I do not 
wish to be understood as intending to limit it 
thereto as the same may be variously modified 
and altered and the invention embodied in other 
forms of structure without departing from the 
spirit of my invention. 

In this connection it may be stated that the 
invention is not limited to use in an apparatus 
wherein spaced apart electrodes separate from 
the object to be treated by the electrolytic action, 
are provided, as the invention may have utility 
where such object, for example, the strip 9, may 
form. One of the electrodes and which Would be 
opposed by electrode sections presenting the fea 
tures as shown and above described of the upper 
electrode sections. 
What I claim as new, and desire to secure by 

Letters Patent, is: 
1. An electrode comprising a body of rela 

tively low current conducting material, a bar of 
relatively high current conducting material for 
connection with an electric circuit, said bar being 
enveloped by said body, a pad of current con 

3 
ducting material extending across said body, and 
means providing continuous metal contact be 
tween the bar and pad at spaced apart zones, 
the points of contact affording zones of reduced 
resistance to current flow between said body and 
pad. 

2. An electrode comprising a body of relatively 
low current conducting material, a bar of rela 
tively high current conducting material for con 
nection with an electric circuit, said bar being 
enveloped by said body, and a pad of current 
conducting material extending across said body, 
Said body and pad being fused together at spaced 
apart points to afford spaced apart zones of re 
duced resistance to current flow between said 
body and pad. 

3. An electrode comprising a body of lead, a 
bar of relatively high current conducting ma 
terial for connection with an electric circuit, said 
bar being enveloped by said body, a pad of lead 
extending across said body, and means provid 
ing continuous metal contact between the bar 
and pad at spaced apart zones, the points of 
Contact affording zones of reduced resistance to 
current flow between said body and pad. 

4. An electrode comprising a body of lead, a 
bar of relatively high current conducting ma 
terial for connection with an electric circuit, 
Said bar being enveloped by said body, and a 
pad of lead extending across said body, said body and pad being fused together at spaced 
apart points to afford spaced apart zones of re 
duced resistance to current flow between said 
body and pad. 

5. An electrode comprising a plate-like body 
of relatively low current conducting material, a 
bar of relatively high current conducting ma 
terial for connection with an electric circuit, said bar being enveloped by sadd body, a pad of cur 
rent conducting material extending across said 
body, and means providing continuous metal con 
tact between the bar and pad at spaced apart 
Zones, the points of contact affording zones of 
reduced resistance to current flow between said 
body and pad, the pad being of a thickness rela 
tively Small Compared with its superficial area. 

6. An electrode comprising a body of relatively 
low current conducting material, a bar of rela 
tively high current conducting material for con 
nection with an electric circuit, said bar being 
enveloped by said body, conductor means leading 
to the Said bar, a lead coating on said conductor 
means, a sheathing of insulating material sur 
rounding said coating, a pad of current conduct 
ing material extending across said body, and 
means providing continuous metal contact be 
tween the bar and pad at spaced apart zones, 
the points of contact affording zones of reduced 
resistance to current flow between said body and 
pad. 

7. An electrode comprising a body of relatively 
low current conducting material, spaced apart 
bars of relatively high current conducting ma 
terial for connection with an electric circuit, said 
bars being embedded in said body, a pad of cur 
rent conducting material extending across said 
body, and means providing continuous metal con 
tact between the bars and pad at spaced apart 
zones, the points of contact affording zones of 
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reduced resistance to current flow between said 70 
body and pad. 
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