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The present invention'relates to a method of and ap 
paratus for conveying articles through a bath, and more 
particularly this invention relates to a method and appara 
tus for supporting and conveying articles for individual 
‘subjection to treating and/ or ?nishing procedures involv 
ing the use of one ormore ?uid baths through which the 
articles are carried in a continuous operation. 
More speci?cally, the present invention is particularly 

adapted for the subjection of metallic articles to electro 
processing, such as electropolishing, electrocleaning, elec 
troplating, etc., and the preferred and illustrated embodi 
ment of the instant invention is so utilized for the electro 
processing of ‘elongated cylindrical articles,.such as shell 
casings. It will be realized, however, that the utility of 
the" instant invention is not limited to this speci?c embodi 
ment. 

in the manufacture of shell casings in‘ the range of from 
60 mm. to 105 mm. sizes, ithas been proposed that the 
casings be drawn or otherwise fabricated of steel and then 
electroplated inside and outside with a non-corrodible 
metal, such as 'zinc or the‘like. Since the shell casings 
are of cylindrical form and are relatively deep in relation 
to their transverse dimension, it will be appreciated that 
considerable difficulty has‘been encountered in electro 
plating the interior surfaces of such casings. Further, 
such casings are made in very large quantities, and a con 
tinuous plating process and apparatus must be utilized for 
their economical manufacture and ?nishing. 
The present inventioninow provides an apparatus and 

method for the electro-processing of cylindrical articles 
by'conveying the articles in a continuous fashion through 
a plurality of electro'processing baths, while continuously 
rotating the article and shifting the longitudinal axis of 
the article during insertion and removal of the article 
from each bath to promote drainage and ?lling of the 
article with the electrolyte or other ?uid used during the Q 
processing. 

It is, therefore, an important object of the present in 
vention to provide an improved method and apparatus for 
conveying articles through a plurality of treating or ?nish 
ing baths. 

Another important object of the present invention is 
to provide an improved apparatus for conveying an article 
through a plurality of successive treating zones, includ 
ing means for vertically shifting the longitudinal axis of 
the article in accordance with its progress through the 
zones, together with means for rotating the article during 
processing. 

It is a further important object of thepresent invention 
to provide a method for the subjection of arr-article to a 
plurality of successive treating baths by elevating and low 
ering the article for submersion within the individual baths, 
simultaneously shifting the longitudinal axis of the article 
to accommodate drainage of processing ?uid from the 
interior thereof, and rotating the article during its subjec 
tion to the ?uid. 

Another important feature of thepresent invention re 
sides inthe provision of conveying means traveling in a 
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single substantially horizontal plane along a plurality of 
successive aligned baths, the conveying means carrying 
therewith a vertically tiltable carriage which moves ver 
tically with respect to both the conveying means and the 
baths to elevate and lower an article for submersion with 
in the baths and for shifting the longitudinal axis of the 
article. 

it is an additional object of the present invention to 
provide an improved article conveying means including 
a conveying apparatus movable in a single plane and a 
tiltable carriage movable with the conveying means to 
travel therewith and movable with respect to the convey 
ing means to shift the longitudinal axis of an article 
carried thereby. 
A further important feature of the present invention 

resides in the utilization of a stationary electro-processing 
electrode contact member in electrically conducting rela 
tion with an article being processed for retaining the article 
in submerged position in the interior of a processing bath 
and for e?iecting rotation of the article by virtue of 
physical contact therebetween, and in the utilization of an 
additional electrode in the interior of a hollow object to 
carry the object for movement therewith through a pro 
cessing bath. 

Thus, still another object of the present invention is the 
provision of an electro-processing apparatus having an 
electrode contact member directly overlying the process 
ing bath for contacting an article being processed to retain 
the same in effective electrically conductive relation and 
to retain the article in substantially submerged condition 
within the bath, the frictional contact between the article 
andthe electrode contact member effecting relative rota 
tion therebetween. 

Yet another important object of the present invention 
is the provision of a conveying means having a verti 
sally tiltable electrode for supporting an article within 
an electroprocessing ‘oath and for accommodating rota 
tion of the article as the same is moved through the 
bath. 
A further important feature of the present invention 

resides in the utilization of a continuously-drivenend 
less conveying means having upper and lower horizontal 
reaches and carrying a relatively tiltable carriage which 
is retained upon an upper supporting surface by gravity 
as the same passes along the upper horizontal reach of 
the conveying means and retained against gravitational 
displacement as the same travels along the lower hori~ 
zontal reach of the conveying means. > 

Other and further important objects of this invention 
will be apparent from the disclosures in the speci?cation 
and the accompanying drawings. 
On the drawings: . 
Figure l is a side elevational view of a conveying 

apparatus of the present invention which is adapted .to 
> carry out the method of the present invention; 

Figure 2 is a fragmentary'plan elevational view of va 
portion of the conveying apparatus of Figure 1; 

Figure 3 is a vertical sectional View, With parts shown 
in elevation, taken along~ the plane lll——lll. of vFigure 2; 

Figure 4 is a vertical sectional view taken along the 
plane .lV—iV of Figure 3, and with parts shown in 
elevation; 

Figure 5 is a vertical sectional view, with parts shown 
in elevation, taken along the plane V-V of Figure 1; 

Figure 6 is a longitudinal sectional view illustrating 
an inert electrode of the apparatus of Figures l-Sand 
having portions thereof shown in elevation; - 

Figure 7 is a vertical sectional view taken along the 
plane Vli—-V.ll of Figure 6; and 

Figured is a vertical sectional view taken along the 
plane ViIl-J/lli of Figure 6. Y 
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As shown on the drawings: 
In Figure 1, reference numeral 10 refers generally to 

an apparatus of the present invention, including a plu 
rality of processing tanks 11, 12, 13 and 14. The tanks 
are arranged in functional, substantially horizontal align 
ment, and it will be appreciated that any number of 
tanks may be utilized in conjunction with the apparatus 
of the present invention. Further, the tanks may con 
tain any desired type of ?uid ?nishing or treating baths, 
such, for example, as electro~processing baths or the 
like. In a typical electroplating application, the tank 11 
may contain an electrocleaning bath, such as a reverse 
current plating bath; the tank 12 may contain an HCl 
pickling bath; the tank 13 may contain a cyanide-type 
zinc electroplating bath; and the tank 14 may contain 
a conventional dichromate-type anozinc bath. 
The baths 11-14 are joined by a continuous, hori 

zontally elongated trough 16 (Figures l—3, inclusive), 
the trough comprising a bottom wall 17 and upstanding 
side walls 18 preferably formed integrally with the bot 
tom wall 17 and projecting thereabove. The trough 16 
is preferably formed of sheet metal and extends through 
out the entire length of the aligned tanks 11-14, inclu 
sive, the trough extending through the transverse end 
walls of each of the tanks with the trough bottom wall 
17 preferably lying beneath the level A of ?uid within 
each tank. It will be appreciated that a fluid-tight seal 
or the like is provided between the trough 16 and each 
tank end wall, so that leakage of the bath from each 
tank is prevented. The trough upstanding side walls 18 ,1 
carry thereon parallel, coextensive, U-type conveyor 
channel beams 19, and these channel beams 19 also pro 
ject not only through the entire trough length but also 
therebeyond to form an endless conveyor track having 
substantially parallel upper and lower reaches 20 and 21, 
respectively, and arcuate end joining reaches 22 joining 
the upper and lower reaches 20 and 21. 

Positioned intermediate the channels 19 are a plurality 
of transversely extending, longitudinally spaced con~ 
conveyor frames 23 (Figures 2 and 3) which are pro 
vided with upper central web portions 24, preferably 
formed of sheet metal or the like and provided with 
downturned, substantially parallel legs 26. Each leg 26 
journals a pair of longitudinally spaced ?anged conveyor 
wheels 27, and each wheel is secured to its ?ange 26 by 
suitable means, as by a wheel axle having a threaded end 
28 receiving a locking nut 29 thereon. 

Thus, it will be seen that the conveyor frames 23 are 
supported by the channel beams 19 for movement there 
along, and a given frame 23 will travel throughout the 
entire closed path of the parallel channel beams 19. 
Movement of the frames between the beams is accom 
plished by means of conveyor chains 30 composed of a 
plurality of aligned conveyor links 31 joined by con 
necting links 32. The conveyor links 31 take the form 
of transversely spaced and aligned link arms positioned 
on either side of the links 32 and received between link 
brackets 33 welded or otherwise secured to the under 
surface of the web portion 24 of each of the frames 
23, the link brackets 32 being joined to the conveyor 
links 31 by means of link pins 33. A pair of link pins 
is provided for each conveyor frame, and the pins 33 
serve to retain the conveyor links 31 and the connector 
links 32 in assembled relation while accommodating rela~ 
tive pivotal movement therebetween, as well as retaining 
the conveyor frames upon the chain 30. 
The chains 30 are driven by means of rotatable 

sprockets 36 located at each end of the horizontal runs 20 
and 21 of the channels 19. A sprocket 36 is provided at 
each end of the horizontal run for each of the conveyor 
chains 30, and the sprockets are provided with radially 
outwardly extending sprocket teeth 37 which are received 
by the connecting links 31 of the chains 30. It will be 
noted from Figures 3 and 4 that the link arms of links 31 
are positioned on either side of the connecting links 32, 
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so that a space is provided between the separate portions 
of the conveyor links 31 to receive the sprocket teeth 37 
therebetween. Actually, the sprocket teeth 37 abut the 
ends of the connecting links 32 lying between the conveyor 
chain links 31 to impart forward motion to the chains 30. 
It will also be noted that the entire undersurface of the 
conveyor frames 23 is open and entirely unrestricted so 
that access of the conveyor sprocket teeth 37 to the con 
veyor chains is accommodated. It will, of course, be 
appreciated that the trough 16 extends only along the 
upper run or reach 20 of the chains, so that there is no 
interference with the sprocket drive action by the trough. 

Thus, the conveyor frames are driven positively in a 
substantially horizontal path along the upper beam reach 
20 by the hereinbefore described chain and sprocket drive. 
The path of horizontal travel is coextensive with the 
functionally aligned tanks 11-14, and transverse and/or 
tilting movement of the frames is prevented by the engage 
ment of the frame wheels 27 with the guide rails or 
beams 19. 
Each conveyor frame 23 is provided with spaced up 

standing ears 38, either formed integrally with the web 
portion 24 of the frame or else secured thereto, as by 
welding, to project upwardly therebeyond at the leading 
and trailing edges of the frame. These cars 38 carry there 
between a carriage pivot pin 39 (Figures 3 and 4) for 
each frame 23, each pin serving to support a pair of con 
veyor carriage sections 40 thereon, while accommodating 
tilting movement of the carriage sections 40 from and 
through a horizontal plane. More particularly, each 
carriage section 40 comprises a carriage plate 41 which 
projects laterally outwardly from the pin 39 to overlie 
the associated conveyor frame 23, and each carriage plate 
41 is secured to a hinge plate 42 which has a re-entrant 

\ curved end portion 43 encircling a major portion of the 
periphery of the pin 39. Each hinge plate 42 is prefer 
ably provided with a pair of spaced re-entrant portions 43 
(Figure 2) which are interleaved with the corresponding 
portions 43 of the other hinge plate 42 secured to the 
associated carriage plate 41 carried by the same conveyor 
frame 23. An insulating sleeve 44 formed of rubber, 
plastic, or similar insulating material, is preferably inter 
posed between the hinge pin 39 and the associated re 
entrant curved portions of the hinge plates 42, and an 

. insulating block or collar 46 is interposed between the 
hinge plates 42 and the frame cars 38. In this manner, 
the carriage sections 40 are electrically insulated from 
the conveyor frames 23 and the conveying means carried 
thereby without interference with pivotal movement of 
the carriage sections 40, for reasons to be hereinafter more 
fully explained. 
Each carriage plate 41 extends outwardly beyond the 

associated conveyor frame 23 to overlie the adjacent 
channel beam 19, and that portion of each carriage plate 

. 41 overlying the beam 19 is apertured, as at 47, to receive 
therethrough a peripheral portion of a tire 48, preferably 
formed of insulating material. Each tire 48 is disposed 
upon an axle 49 which is journaled for rotation within 
depending bracket cars 50 integrally formed in and struck 
from the carriage plate 41. Obviously, that portion of the 
carriage plate 41 which has been removed to form the 
aperture 47 may be de?ected downwardly to underlie the 
carriage plate, thereby providing the brackets 50. The 
periphery of each tire 48 is adapted to bear upon the free 
upper surface 45 of the channel 19 in rolling contact 
therewith. 
That portion of each carriage plate 41 which projects 

outwardly beyond the channel beam 19 is de?ected down 
wardly, as at 51 (Figure 3), to normally lie in a sub 
stantially vertical plane when the associated tire 48 is 
in rolling contact with the upper surface of the beam 19. 
The vertical leg 51 thus formed carries at its lower free 
end an inert electrode 52 which is preferably integrally 
formed with, or alternately secured to, the carriage plate 
leg 51. The electrode 52 may be either an anode or a 
cathode, depending upon the direction of current ?ow 
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through the electro-processing bath. For example, in an 
electroplating bath, the electrode 52 is an anode, while 
in an electropolishing apparatus, the electrode 52 is a 
cathode. 
The inert electrode 52 is particularly illustrated in 

Figures 6-8 of the drawings and comprises an elongated 
terminal portion 53. This terminal portion 53 of the 
inert electrode is of concavo-convex cross-sectional con 
?guration and is actually formed as a cylindrical segment. 
The terminal portion 53 of the electrode is joined to the 
depending leg 51 of the carriage plate by means of an 
upwardly dished intermediate anode portion 54 and a 
joining portion 56. The terminal portion 53 is apertured, 
as at 57, adjacent the intermediate portion 53 and the 
joining portion 56 is apertured, as at 58, immediately 
adjacent the downturned leg 51 for reasons to be here 
inafter more fully explained. 
The inert electrode terminal portion 53 is provided at 

its free end with an upstanding bracket 59 bridging the 
upturned edges of the concave-convex portion to extend 
therebetween. The bracket 59 threadedly receives a 
roller pin 60 upon which is journaled a generally cylin 
drical roller 61 projecting above the portion 53. The 
portion 53 is provided with an additional bracket 62 
immediately adjacent the intermediate portion 54, the 
bracket 62 also joining the upturned edges of the concave 
convex electrode portion 53 and receiving a pair of 
laterally spaced and aligned roller pins 63 upon which are 
journaled rollers 64. 
The inert electrode portion 53, as illustrated in Figures 

6-8, inclusive, is adapted to support thereon an object 
to be conveyed, such as a generally cylindrical shell cas 
ing S having an integrally formed end wall W at one 
end and a reduced diameter projectile-receiving other 
end N, and the inert electrode 52 is adapted to be inserted 
into the interior of the casing S with the rollers 61 and 
64 contacting the inner periphery thereof at points spaced 
along the axial length of the casing S. Actually, the 
roller 61 contacts the casing interior adjacent the end 
wall W thereof, while the spaced rollers 64 contact the 
inner periphery of the casing adjacent a frusto-conical 
joining portion P. The exterior surface of the rolls 64 
is slightly reduced at one end, as at 66, to conform to 
the contour of the frusto-conical portion P. The offset 
portion 56 of the inert electrode 52 and the curved inter 
mediate portion 53 are provided so that the undersurface 
of the concavo-convex inert electrode 52 is in constantly 
spaced relation to the corresponding portions of the cas» 
ing interior. 
The casing is retained upon the inert electrode by 

means of an exterior roller 67 which is carried by the 
downturned leg 51 of the carriage plate 41 immediately 
adjacent the open end of the casing. The roller 67 com 
prises a main body portion 68, a reduced diameter outer 
portion 69 adapted to contact the exterior periphery of 
the casing C at the casing opening, and a frusto-conicai 
body portion 76 joining the portions 68 and 69. The 
roller 67 is axially apertured to receive a roller pin 71 
threadedly retained by a tapped hole in. the depending 
leg 51. It will be seen that the casing S is securely fas 
tened against axial movement upon the rolls. The for 
ward curved portion 66 of the roll 64 prevents outward 
axial movement of the casing, while the open end of the 
casing abuts the frusto-conical surface 79 of the roller 
67. Further, the casing is slightly tensioned by action 
of the rollers 61 and 67 disposed on either side of the 
rolls 64, and this tensioning, together with the axial po 
sitioning function of the rollers 64 and 67, as hereinbe 
fore described, prevents any displacement of the casing S. 
From Figures 1 and 3, it will be seen that upstanding 

cam brackets 73 are provided in spaced relation along 
the length of the upper reach 26 of the channel beam 19. 
More particularly, the cam brackets 73 are in the form of 
straps or the like which are welded or otherwise secured 
to the upper surface 45 of each ‘of the channel irons 19 
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6 
to project thereabove. A cam bracket is positioned ad 
jacent each end tank 11 and 14 and, between adjacent 
tanks, an additional cam bracket is positioned. Each 
bracket is provided with an upwardly and forwardly in 
clined front surface 74, a substantially horizontal surface 
75, and a downwardly and forwardly inclined rear sur 
face 76. Of those brackets positioned intermediate ad 
jacent tanks 11-14, the horizontal surface '75 bridges the 
gap between the tanks and overlies the adjacent tank end 
Walls. Of the brackets 73 adjacent the ends of the ter 
minal tanks, the horizontal surface 75 overlies the termi 
nal tank end wall. The rising bracket front surface 74 
provides means for elevating each carriage section 40 as 
the carriages are moved from the tank, while the down 
ward surface '76 lowers the carriage for entry into the 
next adjacent tank. The surfaces 74—76 are adapted to 
be contacted by the tires 48 carried by each carriage sec 
tion 40, and it will be appreciated that the carriage sec 
tions are individually tilted vertically, as indicated in dot 
ted outline in Figure 3, as the tires 48 ride upon the 
bracket surfaces. It will be noted that the slope of the 
rising surface 74 is less steep than the slope of the lower 
ing surface 76. 
Not only will the carriage be tilted as above described 

and the casing elevated thereby, but the longitudinal axis 
of the casing will be inclined in a vertical plane by ele 
vation of the carriage section, so that drainage of ?uid or 
liquid from the interior of the casing wiil be promoted. 
Such drainage is also promoted by the apertures 57 and 
58 in the electrode 52. Thus, in the electrode 52, as 
each conveyor frame 24 emerges from the tank, the tires 
48 of the carriage sections carried by the frame Will be 
forced up the upwardly inclined surfaces 74 to elevate 
the carriage sections, thereby tilting the longitudinal axis 
of the casing carried thereby, and liquid from the casing 
interior will drain into the tank from which the casing 
is emerging. The horizontal surface 75 is of suf?cient 
height above the upper surface of the channel iron 19 so 
that the casing and the associated carriage frame will 
clear the end walls of the tanks. The carriage tire 43, 
while contacting the downwardly sloping surface 76, 
will serve to submerge the casing S below the liquid or 
?uid level A in the next successive tank, so that treat 
ment or processing of the casing may be accomplished. 

V The more shallow slope of the surfaces 74 will provide 
a sufficiently slow rate of axis elevation to insure ade 
quate drainage of bath ?uid from the casing S as the 
casing is removed from a tank, While the steeper slope 
of the surfaces 76 will rapidly plunge the casing S into 

U the next adjacent bath. 
As best illustrated in Figures 1 and 3, each electro~ 

processing tank 11-14, inclusive, is provided with a 
disintegrable or active electrode 78 in the lower por 
tion thereof and With an active electrode contact mem 
ber 79 supported by a support arm 80 extending over 
the tank and having the cathode suspended therefrom 
to project downwardly into the tank interior. In the 
case of electroplating apparatus, the electrode 78 is 
the anode and source of metal ions, while the electrode 
contact member 79 is the cathode. Each cathode con 
tact member 79 is provided with a lower surface 81 
which abuts a portion of the casing which projects above 
the fluid level A in the tank, and the casing continues 
to contact the cathode undersurface 81 during travel 
of the casing through each tank substantially beneath 
the fluid level A therein. The casing also contacts a 
leading edge 82 of the cathode contact member 79 as 
the casing enters the tank, the leading edge being curved 
so as to contact the casing and force the casing under 
the level of ?uid therein. As the casing emerges from 
the tank, it contacts atrailing edge 33 of the cathode 
contact mern er 79, and this edge accommodates ele» 
vation of the casing by riding of the casing tire 48 up 
the cam bracket elevation surface 74, as hereinbefore 
described. It will be seen ‘that the curvature of the 
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leading and trailing edges 82 and 83 of each cathode 
contact member 79 is correlated with the slope of the 
adjacent surfaces 76-—74, respectively, of the adjacent 
cam bracket 73. The cathode contact member, in re 
taining the casing S in the bath, tensions the depend 
ing arm 51 of the carriage 40 so that good electrical 
contact between the cathode contact member 79 and 
the casing S is insured. 

It will be seen that current flow from each anode 
78 to each cathode contact member '79 occurs through 
the body of electrotype or other ?uid disposed within 
each tank 11~14. The cathode contact member con 
tacts the exterior surface of the casing and there is no 
physical contact between the cathode contact member 
and the electrolyte disposed within the tank, so that any 
current ?ow to the cathode contact member must take 
place through the casing S which is in contact there 
with. The anode 52 is inert only in that this anode is 
not consumed. 
The anode 52 is connected to the anode side of the 

current by means of a bus bar 85 which is carried by 
the upstanding side walls 18 of the trough 16 and in 
sulated therefrom by suitable insulation, as at 86. An 
anode contact clip 87 is carried by the downturned leg 
51 of each carriage section 40, this clip being secured 
to the carriage leg 51 by suitable means, as by bolts 88, 
so that the clip contacts the bus bar to furnish elec 
tricity to the anode 52. 
The carriage tires 48 follow the upper surface of the 

channel iron 19 by the gravitational effect of the car 
riage section weight, the weight of the inert anode 52, 
and the weight of the casing S. The same gravitational 
effect insures the following of contoured cam brackets 
73 by the tires 48. However, it will be appreciated 
that pivotal displacement of the carriage sections 40 
would be possible upon the return reaches or the lower 
horizontal reach 21 of the channel iron 19. For this 
reason, a carriage support bracket 89 is provided to be 
contacted by the carriage tires 48, and the bracket 89 
is positioned in parallel spaced relation to the turn 
ing portions 22 of the channel irons l9 and to'the re 
turn or lower horizontal reach 21 thereof. As illus 
trated in Figure 5, the bracket surfaces 89 thus sup 
port the carriage sections 40 against displacement about 
pivot pins 39. 
As hereinbefore explained, the tires 48 are prefer 

ably formed of rubber or similar electrically insulating 
material so that there is no flow of electricity from the 
charged carriage sections 40 to the channel irons 19 
in the remainder of the conveying means. Similarly, 
the insulating sleeve 44 is interposed between the car 
riage sections and the conveyor frames 23, and the in 
sulating blocks 46 are positioned intermediate the car 
riage section hinges 43 and the frame ears 38. Ob 
viously, the rollers 61, 64 and 67 should be formed of .~.~ 
material which is inert with respect to the electrolyte 
or other processing ?uid disposed within the tanks 
11-14. It has been found that a methyl-methacrylate 
resin, such as “lucite,” may be utilized for this pur 
pose. The rollers not only serve to support the cas 
ing S upon the inert anode for carriage therewith and 
with the carriage frames, but the rollers also accom 
modate rotation of the casing about its longitudinal 
axis. Such rotation is obtained by frictional contact 
between the exposed surface of the casing and the un 
dersurface 81 of the cathode contact member 79. This 
frictional contact causes rolling which is accommodated 
by the rollers, this rolling being accomplished only 
during contact of the casing with cathode contact mem 
ber. 
Inasmuch as the cathode contact members 79 for the 

adjacent baths are separated one from another, it will 
be appreciated that cathode current reversal will be 
readily accommodated, so that an electropolishing bath 
and an electroplating bath may be accommodated by 

15 

20 

30 

35 

'05 

76 

8 
utilization of a single apparatus. It will also be ap-' 
preciated that the bus bars 85 for adjacent baths may 
be oppositely charged, as well as the anodes 78. 

Thus, it will be seen that the present invention pro 
vides an effective and novel conveying means for car 
rying articles through a ?uid processing bath. Al 
through the apparatus is particularly adapted for utiliza—' 
tion in electro-processing, it will be appreciated that 
substantially the same apparatus may be utilized for 
salt bath annealing, for pickling, and for many other 
?uid treating processes. 
The number of tanks 11-14 which may be‘ aligned 

along the path of movement of the conveying means may? 
be in?nitely varied, particularly since the weight of the 
articles being conveyed into the conveying means itself.’ 
is not supported by the chain or other driving means- but‘ 
rather is supported by rigid conveyor roller guide means, 
such'as the channel irons 19. In this manner, the links‘ 
between the sprockets may be extended to any desiredi 
extent. 
The novel coaction of the cam brackets 73 and the? 

cathode contact members 79 to immerse and remove the‘ 
article from the bath will be appreciated, as will the novel! 
arrangement of utilizing the cathode contact member as; 
the means for effecting rotation of the cylindrical objectv 
being treated about its longitudinal axis. 
the longitudinal axis of the article in a vertical plane will: 
likewise be appreciated inasmuch as it promotes the self- 
drainage of the article, thereby preventing the carrying- 
over of treating solution or ?uid from one tank to the 
adjacent tank. 

It will be understood that modi?cations and variations 
may be effected without departing from the scope of the 
novel concepts of the present invention. 

I claim as my invention: 
1. In an apparatus for conveying a cylindrical article 

through a liquid processing bath, a pair of parallel sub 
stantially horizontal conveyor tracks extending along the 
length of said bath, a conveyor frame movable along said 
tracks, means for driving said frame therealong, a pair 
of conveyor carriages mounted on said frame for move 
ment therewith and extending laterally therebeyond, said 
carriages each having a depending resilient leg terminat 
ing in an outwardly projecting extension adapted to be 
submerged within said bath and to be moved through said 
bath by the associated carriage, spaced rollers carried by 
said extension for rotation on axes generally parallel to 
said extension; said extension and said rollers being 
adapted to receive said article thereover in telescopic rela 

' tion, an additional roller carried by said depending leg 
for contacting an exterior surface of said article, and a 
depending electrode contact member disposed above the 
path of movement of said extension through said bath 
to provide a lower camrning surface adapted to contact 
an exterior surface of said article to tension said depend 
ing resilient arm and to retain said extension and said 
article submerged within said bath. 

2. In an apparatus for processing and treating a tu 
bular article in a bath, conveying means for conveying 
an article through the bath, an electrode sWingably sup 
ported on said conveying means and extending trans' 
versely of the bath for pivotal movement into and out o” 
the bath during longitudinal movement of said conveyin g 
means, article supporting roller means carried by said 
electrode for rotatably supporting a tubular article 
thereon partially submerged in the bath, and contacting 
means for engaging the exterior exposed portion of the 
article above the bath and extending longitudinally of the 
bath above the submerged position of said electrode, said 
contacting means facing said roller means and cooperable 
therewith to impart rotation to the article as said convey 
ing means moves said electrode longitudinally of the 
bath. 

3. The apparatus of claim 2 further characterized by 
said electrode comprising a non-consumable electrode 

The tilting of‘ 



2,711,993 

and by said roller means comprising rollers spaced lon 
gitudinally of the electrode and carried by an upper side 
of the electrode in engagement with the inner surface of 
the tubular article at the top of the bath. 

4. The apparatus of claim 2 further characterized by 
said electrode having at least a portion thereof formed 
resilient and by the provision of means along the side of 
the bath to tension said electrode in the retention of the 
electrode and article submerged within the bath. 

5. In an apparatus for processing and treating a tu~ 
bular article in a bath, conveying means for conveying 
an article through the bath, an elongated electrode swing 
ably supported on said conveying means and extending 
transversely of the bath for pivotal movement into and 
out of a submerged position in the ‘oath during longitu 
dinal movement of said conveying means, article support 
ing roller means rotatably carried by said electrode for 
rotatably supporting a tubular article with the electrode 
extending into the interior of the article and the roller 
means engaging the interior surface of the article and 
spacing the article from said electrode, the periphery of 
said roller means being insulated from said electrode to 
mount the article in insulated. relation to said electrode, 
an elongated electrode contact member extending longi~ 
tudinally of the bath and spaced above said roller means 
and said electrode with the electrode in submerged posi 
tion in said bath, said electrode contact member being 
operative to engage an exterior portion of the article 
which projects above the level of liquid in the bath when 
the article is operatively disposed on said roller means~ 
and the bath is ?lled with liquid to a predetermined oper 
ative level, and said electrode contact member engaging 
an article on said roller means to rotate the article as 
said conveying means moves said electrode longitudinally 
of said bath. 

6. In an apparatus for processing and treating a tu 
bular article in a bath, conveying means for conveying 
an article through the bath, an elongated electrode swing 
ably supported on said conveying means and extending 
transversely of the bath for pivotal movement into an"-v 
out of the bath during longitudinal movement by said 
conveying means, article supporting rollers rotatably 
carried at spaced points along said electrode for rotatably 
supporting a tubular article with the electrode extending 
into the interior of the article and the rollers engagire. 
the interior surface of the article and spacing the article 
from said electrode, the peripheries of said rollers being 
insulated from said electrode to mount the article in in 
sulated relation to said electrode, an elongated electrode 
contact member extending longitudinally of the bath 
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10 
above said rollers and said electrode with the electrode 
submerged in said bath, said electrode contact member 
being operative to engage an exterior portion of the 
article which projects above the level of liquid in the bath 
when the article is operatively disposed on said rollers 
and the bath is ?lled with liquid to a predetermined oper 
ative level, and said electrode contact member cooperat 
ing with an article on said rollers to rotate the article as 
said conveying means move said electrode longitudinally 
of said bath, further roller means rotatably carried by 
said conveying means for rotation on an axis generally 
parallel to the axis of rotation of said rollers but spaced 
thereabove with the lower peripheral portion of said 
roller means being disposed to engage the exterior periph~ 
cry of a reduced diameter portion of the article, said 
roller means lower peripheral portion being spaced 
downwardly from the upper periphery of the article en 
gaged by said rollers to interlock an article with a reduced 
diameter portion between the rollers and said roller 
means. 

7. In an apparatus for processing and treating a tu 
bular article in a bath, conveying means for conveying 
an article through the bath having a depending resilient 
arm, an electrode carried by said arm and supported by 
said arm for movement into and out of the bath during 
longitudinal movement of said conveying means, roller 
means rotatably carried by said electrode, said electrode 
and said roller means being adapted to receive an article 
thereover in telescopic relation, and an electrode contact 
member disposed above the position of said electrode in 
said bath to provide a lower camming surface adapted to 
contact an exterior surface of said article to tension said 
depending resilient arm, said resilient arm thereby being 
operative to urge the article into engagement with said 
electrode contact member. 
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