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1. 
The present invention relates to improvements 

in apparatus for electrolytically treating Strip 
material and provides an improved conductor 
roll particularly adapted for use in Such an ap 
paratus to connect the strip to a Source of elec 
tric Current. 

in electrolytically treating moving strip, the 
strip is passed across a bath of eiectolyte Solu 
tion containing an electrode connected to a Source 
of electric current. A rotatable conductor roll 
engages the moving strip and is connected to the 
source of electric current to complete the electric 
circuit through a portion of the strip. The elec 
trolytic treatment to which the strip is Subjected 
may be electrolytic cleaning where the Strip is 
cathodic or anodic, electrolytic pickling, or elec 
troplating. The present invention is primarily 
gocerihei with and will be described in COInneC 
tigon with the progressive electroplating of a mimov 
ing Steel strip, With tin where the Strip is ifade 
cathodic, although the present invention is not 
inited to these metals or to electroplating. 
OK e object of the present invention is to pro 

vide an improved apparatus for electrolyticalliy 
treating strip material that includes a novel con 
ductor roll for connecting the strip to a Source of 
electric current. 
Another object of the present invention is to 

provide such a conductor roll which will offer a 
initinum resistance to the flow of eiectric cut 
ent, to the Strip. 
Another object of the present invention is to 

provide such a conductor roll which Conjoines 
maximum strength and resistance to attack by 
the electrolyte with minimum resistance to the 
flow of electric current to the Strip. - 
These and other objects and advantages Will 

become more apparent when considering the fol" 
lowing description, taken with the accompanying 
drawings in Which: 

figure 1 is a view in elevation of apparatus enl" 
bodying the principles of the present invention; 
3}??, Figure 2 is an enlarged, fragmentary longitudi 
a section of a portion of the apparatus of ig 

Ure 1. h 
In electropiating lines, the strip is Supported 

and progressively moved across the electroplat 
ing cell which contains one or more anodes Sub 
serged in the electropiating Solution of the celi. 
the electroplating cell may be of any suitable 
type or may be of the type shown and describe 
in Patent, No. 2,399,254 issued to Rieger et al. Oil 
April 30, 1946. The anodes are connected to a 
generator or other source of electric current. In 
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present day practice, a low voltage, high amper 
age current on the order of, for example, 12 volts 
is used to electroplate steel strip with tin. 

Referring to the drawings, the strip S which is 
Supported and propelled along a predetermined 
path through the electroplating line by means 
of power-actuated rolls of the type customarily 
used in Steel mills, or in any suitable manner, 
progreSSively paSSes between an upper conductor 
roll () and a lower back-up roll which holds 
the Strip S in contact with the conductor roll 3. 
Both rolls and are rotatably mounted in 
the frame 2. The conductor roll includes an 
elongated, hollow, Substantially cylindrical body 
portion (3 having a cylindrical external surface 
85 which contacts the strip S. The body portion 
ii is formed Of conductive metal and is preferably 
formed of a Steel alloy or other metai which is 
relatively strong and which is resistant to attack 
by the electroplating solution. Each end of the 
body it is mounted on a casing or sleeve i8 which, 
preferably, is formed of steel to provide the maxi 
mum St'ength and life for the conductor roll. 
Each Sleeve 5 is rotatably mounted in a corre. 
Sponding bearing 8 carried by the frame 2 so 
that the conductor roll is free to rotate about the 
longitudinal axis of the roll. On the outer end 
of One sleeve 6, there is mounted a pulley 9 
adapted to be connected through a belt to a motor 
(hot shown) for rotating the conductor roll at the 
same peripheral speed as the strip. The pulley 
may be eliminated, but it is preferred to rotate 
the conductor roll to prevent slippage between 
the conductor roll and the strip S. 
The conductor roll (º includes means for con 

necting the body polition 4 to a source of electro 
plating current. An elongated copper raember 2 
has an enlarged end portion 22 inside of the strip 
contacting body portion 4. The enlarged end 
of Faerber 2 has a threaded external surface 
threadedly engaging a threaded internal Surface 
of the body portion at 23. With this threaded 
connection at 23, the member 2 and the strip 
contacting body portion is are in electrical con 
tact with each other throughout a relatively great 
area, and the connection between these parts is 
tight. The Copper nenber 2 includes a portion 
23 of reduced size which extends through the 
Steel Sleeve § With an outer end portion 2 ot 
side of the sleeve. On the end portion 25 of 
member 2, there is mounted a copper slip ring 
35 which is engaged by a plurality of brushes 25 
Supported by part of the frame 2 and connected 
to the Source of electroplating current (not 
shown). With this arrangement, the current 
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foWS from the brushes through the copper slip 
ring and the copper member 2 to the strip con 
tacting body portion 4. Copper has a relatively 
high conductivity and with the relatively great 
area of close engagement between the copper 
member 2 and the body 4 at the threads 23, 
there is a minimum of resistance to the flow of 
electric current from the brushes to the Strip. 
contacting portion 4. It will be noted that the 
area of engagement at the threaded connection 
23 is larger than the maximum cross Sectional 
area of the copper member 2?. Preferably, each 
end of the conductor roll is connected to a source 
of electric current to provide more uniforn dis 
tribution of current throughout the length of the. 
body portion 4 and across the Strip. 
The sleeves 6 at opposite ends of the strip 

contacting body portion 4 are formed of steel or 
other metal of relatively lower conductivity than 
copper which provides the maximum strength, 
With the slip ring mounted on the outer end of 
the copper member 21, the electric current flows 
through the copper member 2 which offers a rel 
atively lower resistance and there is less voltage 
drop than there would be if the slip ring were 
mounted on the outer end of the sleeve 8 which 
has a relatively lower conductivity. This is par 
ticularly important where low voltage current is 
used as is customary in present day tin electro 
plating lines. In addition, the steel sleeve if has 
a relatively high resistance to attack by the elec 
troplating solution. For various reasons, such as 
the strip dragging solution out of the electroplat 
ing cell, electroplating solution comes in contact, 
with the body, portion 4 and sleeve is so that it; 
is important that these members be resistant, to 
attack by the solution to increase the life of the 
conductor roll. The steel sleeve S and the body 
portion 4 cover and protect the copper meinber 
2f which would be readily eroded by the electro 
plating Solution. 
Beneath the conductor roll it, there is rotat 

ably mounted a back-up roll f, the back-up roll 
it includes a metal shaft 28 rotatably mollinted 
at each end in a bearing 29 carried by the frame 
f2. The shaft is covered with a protective layer 
of rubber 39, and the bearings 28 resiliently urged 
upwardly to press the back-up roll and the strip 
Supwardly against the conductor roll F. As 
shown more clearly in Figure 2, each bearing 29 is 
urged upwardly by a spring 3 which is, in turn, 
mounted on the upper end of a pin 32 carried by 
the frame 2. The pin 32 is threaded for vertical 
adjustment for varying the compression of the 
spring 3 and the pressure of roll upwardly 
against conductor roll O. 
the back-up roll , there is preferably in ounted 
a pulley 33 or other suitable means for connect 
ing the roll to a motor (not shown) for rotating 
the roll at a peripheral speed the same as the 
lineal speed at which the strip moves along its 
path through the electroplating line. Preferably, 
both rolls O and are rotated by means of 
pulleys 9 and 33 so that the surfaces of the rolls 
are moving at the same lineal speed as the strip 
So that there is no slippage between the rolls 
and the Strip. t 

In the present conductor roll, there is a mini 
mum of resistance to the flow of electric current 
between the slip ring 25 and the body portion 4. 
The member 2 has relatively low electrical re 
sistance and the tight fitting threads at 23 pro 
vide an electrical connection of relatively large 
area, that offers a minimum resistance to flow of 
electric current between members 4 and 21. The 
Supporting sleeve or shaft provides maxiiium 
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strength and protects the copper member 21 
against attack by the electrolyte from the elec 
trolytic cell which increases the life of the roll. 
The roll 0 is relatively easily constructed which 
lowers its cost. Reducing the initial cost and the 
maintenance cost of conductor rolls is important 
as a single electroplating line will contain, for ex 
ample, twenty Six of these rolls. 
I claim: 
1. A conductor roll for making electrical con 

tact with and conducting electrical current to a 
moving strip còmprising an elongated integral 
tubular body member formed of a conductive 
metal having an internal substantially cylindri 
cal. Surface, and an external substantially cylin 
drical Surface for, making electrical contact with 
the_Surface of the moving strip, the internal sur 
face of the body member including a threaded 
Surface portion, Supporting means mounted at 
the ends of the body member for rotatably sup 
porting the body member for rotation about its 
longitudinal axis, the supporting means including 
a Supporting member at one end of the body 
member having a longitudinal bore concentric 
With the longitudinal. axis of the body member, 
and an integral electrical current cOnductor memº 
ber formed of conductive metal having a relative 
ly lower electrical resistance than the supporting 
member for connecting the body member to a 
Source of electrical current, the integral conduc 
tor Inernber including a first portion extending 
Outside the Supporting member and adapted to be 
connected to a source of electrical current, a sec 
Ond portion extending through the bore of the 
Supporting member and an enlarged portion ex 
tending into one end of the body member, the 
enlarged portion including an external threaded 
Substantially cylindrical surface having a diam 
eter Substantially equal to the diameter of the 
threaded Surface portion of the internal surface 
Cf. the body member, and the external threaded 
Surface on the enlarged portion of the integral 
Conductor member threadedly engaging the 
threaded Surface portion of the body member to 
form a mechanical connection and a low resist 
ance electrical connection between the integral 
conductor member and the body member. 

2. A conductor rol for making electrical con 
tact with and Conducting electrical current to a 
moving Strip comprising an elongated integral 
tubular body member formed of a conductive metal having an internal substantially cylindri 
Cal Surface and an external substantially cylin 
drical Surface for making electrical contact with 
the Surface of the moving strip, the internal Sub 
stantially cylindrical Surface including a threaded 
Surface portion Spaced from one end of the body 
member and an increased diameter substantially 
Cylindrical Surface portion between the threaded 
Surface portion and the one end of the body 
member, an integral electrical current conductor 
member for providing a path of low electrical 
resistance from a source of electrical current to 
the external cylindrical surface of the body nmem 
ber, the integral conductor member including 
an enlarged Substantially cylindrical end portion 
and a Second Substantially cylindrical portion 
having a diameter less than the diameter of the 
enlarged end portion extending axially of one 
end of the enlarged portion, an external threaded 
Surface on the enlarged end portion of the con 
ductor member, the external threaded surface 
of the conductor member having a diameter Sub 
stantially equal to the diameter of the threaded 
Surface portion of the body member, the con 
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ductor member extending into the one end of 
the body member with the external threaded 
Surface on its enlarged end threadedly engaging 
the threaded Surface portion of the internal sur 
face of the body member, and supporting means 
mounted at the ends of the body member for 
rotatably Supporting the body member for ro 
tation about its longitudinal axis, the supporting 
means including a rotatably mounted sleeve men 
ber extending over the second portion of the 
Conductor member and Within the increased di 
ameter portion of the body member, the integral 
conductor member having a relatively lower elec 
trical resistance than the sleeve member. 

3. A conductor rol for making electrical con 
tact with and conducting electrical current to a 
moving strip comprising an elongated integral 
tubular body member formed of a conductive 
metal having an internal cylindrical surface and 
an external cylindrical surface for making elec 
trical contact with the surface of the moving 
strip, the internal cylindrical Surface including 
a threaded portion spaced from each end of the 
body member and an increased diameter portion 
between each threaded portion and an end of 
the body member, an integral electrical current 
conductor member at each end of the body mem 
ber for providing a path of low electrical resist 
ance from a source of electrical current to the 
external cylindrical surface of the body member, 
each of the integral conductor members includ 
ing an enlarged cylindrical end portion and a 
Second cylindrical portion of a diameter less than 
the diameter of the end portion extending axial 
ly of one end of the enlarged end portion, an 
external threaded surface on the enlarged end 
portion of the conductor members, the external 
threaded surface on the conductor members hav 
ing a length and diameter substantially equal to 
the length and diameter of the threaded portion 
of the internal surface of the body member, each 
conductor member extending into an end of the 
tubular body member With the external threaded 
surface of its enlarged end portion threadedly 
engaging the threaded portion of the internal 
Surface of the body member and with its Second 
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portion extending through the region of the in 
creased diameter portion of the internal surface 
of the body member in concentric relation there 
With and terminating beyond the end of the body 
member, a rotatably mounted cylindrical sleeve 
member positioned at each end of the body mem 
ber for rotatably supporting the body member 
for rotation about its longitudinal axis, each of 
the sleeve members having a cylindrical bore of 
a diameter substantially equal to the diameter of 
the Second portion of the conductor member and 
including an enlarged end portion provided with 
an external cylindrical Surface of a diameter sub 
Stantially equal to the diameter of the increased 
diameter portion of the internal surface of the 
body member, the enlarged end portion of each 
sleeve member being mounted in an end of the 
body member with the second portion of the con 
ductor member passing through the cylindrical 
bore of the sleeve member, the external cylindri 
cal Surface of the sleeve member contacting the 
increased diameter portion of the body member 
and the end of the enlarged portion of the sleeve 
member abutting the one end of the enlarged 
portion of the conductor member, and a third 
portion extending integrally from the second por 
tion of the conductor member outwardly beyond 
the sleeve member and adapted to be connected 
to a Source of electrical current, the conductor 
nleinber being formed of a conductive materia 
having a lower electrical resistance than the 
sleeve members. 
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