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John T. Cary, Markham, Charles R. Locke, Western 
Springs, Richard F. Scharf, Chicago, and Martin F. 
Ahrens, Palos Park, lllL, assignors to Continental Can 
Company Inc., New York, N.Y., a corporation of New 
York 

Filed Dec. 9, 1966, Ser. No. 600,461 
17 Claims. (Cl. 339-8) 

This invention relates in general to new and useful 
improvements in electrical connections, and more par 
ticularly to a low and substantially constant resistance 
rotary conductor to be used to transfer electrical energy 
involving high levels of current with a minimum and 
substantially constant voltage drop and consequent power 
dissipation. 
The primary consideration of a rotary joint is low 

and constant resistance. If the resistance is high, an ex 
cessive amount of power will be lost in the rotary joint, 
causing heating, arcing, pitting, and other adverse phe 
nomena which contribute to rapid deterioration of the 
rotary element. In addition, these same factors typically 
result in a constantly changing resistance, which causes 
great difficulties in controlling the energy delivered to 
the load. The joints and workpiece are the two primary 
elements in the secondary, high current circuit. Since the 
resistance heating is determined by the square of the 
current, the importance of the resistance of the rotary joint 
becomes obvious. 
A further quali?cation is that the rotary unit, when 

utilized in the welding of side seams of can bodies, must 
be able to be contained within a small space, such as 
that realizable within a horn structure limited to the in 
ternal size of the can body to be welded. 

In accordance with this invention, there has been pro 
vided a dry silver-graphite sliding contact joint which pro 
vides the necessary rotary connection and has a low and 
constant resistance throughout the life thereof and at the 
same time is capable of transferring electrical energy in 
volving high levels of current while being su?iciently 
small to be con?ned within the horn structure of a can 
body maker. 

Another object of this invention is to provide a silver 
graphite sliding contact rotary joint which is of a con 
struction to assure a constant contact and at the same 
time may be readily cooled by the circulation of a coolant 
through the internal construction thereof. 
A further object of this invention is to provide a com 

bination rotary joint and roller electrode holder wherein 
the roller electrode, while being replaceable on the rotary 
joint, is cooled utilizing the same coolant which is cir 
culated through the rotary joint. 
A still further feature of the invention is to provide 

a dry silver-graphite sliding contact rotary joint wherein 
the brushes include a combination of different ratios silver 
graphite compositions to ensure the desired ?lming of the 
components contacted by the brushes while still maintain 
ing high current capability. 
With the above and other objects in view that will 

hereinafter appear, the nature of the invention will be 
more clearly understood by reference to the following 
detailed description, the appended claims and the several 
views illustrated in the accompanying drawings: 

In the drawings: 
FIGURE 1 is a side elevational view of a welding horn, 

with parts broken away and shows mounted therein a 
combined rotary joint and roller electrode construction in 
accordance with this invention. 
FIGURE 2 is an enlarged transverse vertical sectional 

view taken along line 2—-2 of FIGURE 1 and shows the 
speci?c internal construction of the rotary joint and 
the mounting of the roller electrode. 
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FIGURE 3 is an enlarged longitudinal sectional view 
taken along the line 3--3 of FIGURE 2 and shows fur 
ther the construction of the rotary joint. 
FIGURE 4 is an enlarged fragmentary longitudinal 

vertical sectional view taken along the line 4—4 of FIG 
URE 2 and shows speci?cally the coolant arrangement 
for the roller electrode and the spring arrangement for 
the brushes of the rotary joint. - . 
FIGURE 5 is an enlarged fragmentary transverse sec 

tional view taken along the line 5—-5 of FIGURE 4 and 
shows further the coolant supply arrangement for the 
roller electrode. 

Referring now to the drawings in detail, it will be seen 
that there is illustrated in FIGURE 1 a portion of a weld 
ing horn which is referred to by the numeral 10. The 
welding horn 10 is of a con?guration to receive tubular 
members which are to have the side seams thereof formed 
by welding. Although particular reference will be made 
to the welding horn 10 as being part of a can body maker, 
it is to be understood that the welding horn could be 
utilized in the formation of other tubular members. The 
welding horn 10 has a recess 11 formed therein in which 
there is seated a combined rotary joint and roller electrode 
assembly which is referred to in general by the numeral 
12. 
The rotary joint portion of the assembly 12 includes a 

tubular body which is generally referred to by the nu 
meral 13. The tubular body 13 has two sleeve portions 
14 which are integrally connected together by a central 
hub 15. The hub 15 includes a central web which extends 
transversely of the hub intermediate the sleeve portions 14. 
Each of the sleeve portions 14 is provided adjacent its 

axially outer end with an internal groove 17. A similar 
groove 18 is formed on the inner surface of each sleeve 
portion 14 along the central portion thereof. As a result 
of the grooves 17 and 18, each sleeve portion 14 has a 
pair of internal contact surfaces 20 which are generally 
ring shaped. 
A conical pin 21 projects into and is generally coexten 

sive with each of the sleeve portions 14. Each conical 
pin 21 has an outer contact surface 22 which generally 
opposes the contact surfaces 20' of the respective sleeve 
portion 14. 

Referring now to FIGURE 3 in particular, it will be 
seen that each sleeve portion 14 is provided in the inner 
surface thereof with a plurality of axially elongated, cir 
cumferentialy spaced, radial grooves or slots 23. Each 
of the grooves or slots 23 has positioned therein a sep 
arating blade 24, the outline of which is best shown in 
FIGURE 2. It is to be noted that the separating blades 
24 are spaced radially from the contact surfaces 22 of 
the pins 21. 

Between each pin 21 and the respective sleeve portion 
14 is a plurality of brushes 25. Each brush 25 is seg 
mental in transverse section and wedge shape in longi 
tudinal section as shown in FIGURES 3 and 2, respective 
ly. The outer surface of each brush 25 is of a radius of 
curvature corresponding to the radius of curvature of the 
contact surfaces 20, and the inner surface of each brush 
25 is of a conical surface con?guration corresponding to 
the conical surface con?guration of the contact surface 
22 of the pin 21. Thus, a full mating contact between 
the brushes 25 and the contact surfaces 20 and 22 of 
the sleeve portion 14 and the pin 21, respectively, is as 
sured. 

In order to assure constant and even contact of the 
brushes 25 with the sleeve portion 14 and the pins 21 not 
withstanding the gradual wearing of the brushes, there is 
provided a spring assembly which is generally referred 
to by the numeral 216. The spring assembly 26 is carried 
by the transverse web .16 and engages the opposed ends 
of the brushes 25 and resiliently urges them apart. In 
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order to provide clearance for the spring assembly 26, 
the opposed ends of the pins 21 are provided with en 
larged bores 27. 
The spring asembly 26 is insulated from the body 13 

and includes a central bushing 28 which is formed of a 
suitable insulating material. 0n opposite sides of the 
transverse web 16 and in abutting engagement with the 
bushing 28 are insulated washers or discs 29. On opposite 
sides of the transverse web 16 outwardly of the insulating 
washers 29 there are springs 30. This assembly is clamped 
together by a bolt 31 and a nut 32 with the bolt passing 
through the springs 30, the washers 29 and the bushing 
28. If desired, the bolt 31 may be provided with a lock 
washer 33. 

Referring now to FIGURE 4 in particular, it will be 
seen that each spring 30 is formed of a central hub 34 
having radiating therefrom a plurality of spring ?ngers 
35 which are offset from the plane of the hub 34 in the 
manner best shown in FIGURE 2. It is to be noted that 
there is one spring ?nger 35 for each of the brushes 25 
of the set of brushes with which the spring 30 is as 
sociated, and each spring ?nger 35 is centered relative to 
its respective brush 25. 
At this time it is pointed out that the pins 21 and the 

body 13 are preferably formed of coin silver or copper, 
with the preferred copper being tellurium copper. On the 
other hand, the brushes 25 are of a silver-graphite com 
position. It has been found that a 93~7 silver-graphite 
composition provides the best results. It has also been 
found that if one of the brushes of each set of the brushes 
is of a greater graphite composition, it encourages the 
formation of a friction-resistant ?lm on the contacting 
surfaces 20 and 22 so as to hold to a minimum the fric 
tion between the surfaces and prevent galling thereof while 
maintaining the high current capability of the joint. 

It is to be noted that the pins 21 are provided with 
outer mounting portions 35 which include shoulders 36. 
The right-hand pin in FIGURE 2 is suitably seated in a 
seat 37 formed directly in the horn 10. The mounting 
portion 35 of the left-hand pin of FIGURE 2 is seated in 
a seat 38 formed in a mounting block 40 which is formed 
separate from the horn 10, but is suitably secured therein 
in a ?xed position. Thus, the pins 21 are restricted as to 
their spacing. 

It is to be noted that each of the sleeve portions 14 is 
rotatably journalled in a bearing 41. The horn 10 is pro 
vided with a seat 42 for receiving the bearing 41 of the 
right-hand sleeve portion while the block 40 is provided 
with a seat 43 for receiving the bearing of the left—hand 
sleeve portion. It is to be noted that suitable insulation 
44 and 45 is positioned in the seats 42 and 43 so as to 
prevent electrical conduction through the bearings 41. 

It is also pointed out at this time that the exterior of 
the body 13 is sealed relative to the horn 10 and the block 
40 adjacent the opposite ends of the sleeve portions 14. 
Around the end of each sleeve portion 14 there is a 
ring 46 which is formed of a suitable ?rm plastic material. 
Associate with each ring 46 is a resilient sealing ring 47. 
The rings 46 and 47 are seated in annular grooves 48 and 
49 formed in the horn 10 and the block 40, respectively. 

It is to be noted that the hub 15 has an annular pro 
jection 50 which is offset from the transverse web 16. A 
roller electrode 51 is removably seated on the hub 15 
in abutting engagement with the projection 50. The roller 
electrode 51 is retained in place by means of a clamping 
nut 52 which is threaded onto an externally threaded por 
tion 53 of the hub 15. 
At this time it is pointed out that the roller electrode 

5.1 is of a two-piece construction and includes a main 
part 54 which is of a C-shaped cross section. The second 
part of the roller electrode 51 is in the form of a ring 
having an annular projection 56 which projects into and 
reinforces the main part 54. A pair of annular gaskets 57 
and 58 seal the ring 55 relative to the main part 54. As 
a result, the roller electrode 51 has a coolant passage 
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4 
60 formed therein. The coolant passage 60 is, however, 
not continuous but has closely spaced end portions sepa 
rated by a web 61 formed integral with the main part 
54, as is shown in FIGURE 4. Thus, circulation of a 
coolant through the roller electrode 51 is assured. 

In order to assure circulation of coolant through the 
roller electrode 51, there is formed in the hub 15 to the 
left of the transverse web 16 an internal annular groove 
62. A generally Z-shaped passage 63 extends from the 
annular groove through the hub 15 and terminates in a 
port 64 which opens out through that face of the projec 
tion 50 against which the roller electrode 51 is seated, as 
is best shown in FIGURE 5. The main part 54 of the 
roller electrode is provided with an inlet port 65 which 
is aligned with the‘ port 64. An annular sealing ring 66 
seals the roller electrode 51 relative to the projection 50 
so as to prevent the escape of ?uid passing through the 
ports 64 and 65. 
The hub 15 is provided with a second internal annular 

groove 67 to the right of the transverse web 16. A pas 
sage 68 extends generally radially outwardly from the 
groove 67 within the hub 15 in general and the projection 
50 in particular and terminates in a port 69. The port 
69 is aligned with a second port 70 in the roller electrode. 
The port 70 is disposed at the end of the passage 60 re 
mote from the port 65. An annular sealing ring 71 seals 
the ports 69 and 70. , 

It is to be noted that each of the pins 21 is provided 
with a coolant port 72. One of the coolant ports 72 will 
be an inlet port and the other will be an outlet port. 
The born 10 will be provided with suitable coolant pas 
sages (not shown) through which coolant will ?ow to the 
rotary joint 12 and return therefrom. 
Each of the pins 21 is provided with a plurality of 

radial passages 73 extending from the port 72 to the 
exterior of the respective pin 21 at the outer ends of the 
brushes 25. Coolant ?ow is between the brushes 25 in 
the space 74 between the separating blades 24 and the 
pins 21. It is to be noted that the spaces 74 open into 
the annular grooves 62 and 67. Thus, a single coolant 
flow through the rotary joint not only cools the compo 
nents of the rotary joint, but also the roller electrode 51. 
It will be readily apparent that the sealing rings 47 
prevent the ?ow of coolant around the exterior of the 
body 13. 
As is best illustrated in FIGURE 2, the born 10 is of 

a dimension to receive a tubular body 75 which is to be 
provided with a welded seam. During the welding opera 
tion, a second roller electrode 76 cooperates with the 
roller electrode 51 to form the welded seam. 

It is to be noted that the rotary joint has been carefully 
designed to maximize contact between rotary and sta 
tionary elements. It is for this reason that a multiplicity 
of contact segments are provided. In addition, water is 
provided around the contact segments or brushes as well 
as within the roller electrode for cooling. The silver 
graphite brushes encourage the formation of a water ?lm 
between contact elements to provide cooling there, but 
also to decrease resistance, ensure current distribution 
through all possible surface area, and remove particulate 
material which may be eroded from one or the other of 
the contacting elements. If this material is not removed, 
it may wedge between the surfaces, cause arcing or non 
uniform current density or otherwise contribute to rapid 
deterioration of the conductors. 

It is to be understood that the rotary joint is designed 
to ?t within a very small area, such as the horn 10 when 
the horn 10 has a diameter of two and %6 inches. At the 
same time, the rotary joint must conduct an extremely 
high current, a current on the order of 5,000 amperes. In 
the particular rotary joint which has been successfully 
utilized, the conducting area is on the order of two square 
inches thereby giving a typical current density of 2,500 
amperes per square inch. 

It is to be noted that the brushes are mounted so as to 
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be of the ?oating type. Thus, the brushes can automati 
cally adjust to compensate for wear and thereby provide 
longer life between replacement of brushes. 

Although only a preferred embodiment of the inven 
tion has been speci?cally illustrated and described herein, 
it is to be understood that minor variations may be made 
in the rotary joint without departing from the spirit and 
scope of the invention as de?ned by the appended claims. 
We claim: 
1. A rotary conductor for transferring electrical energy 

involving high levels of current, said conductor compris 
ing a tubular body, conical pins projecting into said body 
from opposite ends thereof in axial alignment with each 
other and said body, a set of segmental brushes arranged 
circumferentially around each conical pin, and means 
resiliently urging said brushes into electrical energy 
transferring contacting relationrwith said pins and said 
body. 

2. The rotary conductor of claim 1 wherein said body 
has a transverse web disposed intermediate said pins, and 
said resilient means being carried by said transverse web. 

3. The rotary conductor of claim 1 wherein said 
resilient means are in the form of a spring element for 
each set of brushes, and each spring element having a 
separate ?nger engaging each brush of the respective set 
of brushes to individually urge each brush into place. 

4. The rotary conductor of claim '1 wherein said body 
has a transverse web disposed intermediate said pins, said 
resilient means being carried by said transverse web, said 
resilient means are in the form of a spring element for 
each set of brushes, and each spring element having a 
separate ?nger engaging each brush of the respective set 
of brushes to individually urge each brush into place. 

5. The rotary conductor of claim 1 wherein said 
brushes are formed of a silver-graphite composition. 

6. The rotary conductor of claim 1 wherein said 
brushes are formed of a 93% silver-7% graphite com 
position. 

7. The rotary conductor of claim 1 wherein said 
brushes are formed of a silver-graphite composition, the 
ratio of silver to graphite in a majority of said brushes 
being high, and at least one brush of each set of brushes 
having a low silver to graphite ratio to form a controlled 
?lm on said pins and said body. 

8. The rotary conductor of claim 1 wherein said 
brushes are formed of a silver-graphite composition, and 
said body and said pins are formed of copper. 

9. The rotary conductor of claim 1 wherein said 
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brushes are circumferentially spaced by means of axially ' 
extending spacers, and means are provided for circulating 
a coolant within said body between said brushes. 

10. The rotary conductor of claim 1 wherein said 
brushes are circumferentially spaced by means of axially 
extending spacers carried by said body, and said pins 
have means for circulating a coolant within said body 
between said brushes. 

11. The rotary conductor of claim 1 wherein said 
body has directly mounted thereon a roller electrode. 

12. The rotary conductor of claim 1 wherein said 
body has directly mounted thereon a roller electrode, said 
electrode being hollow and said brushes being circum 
ferentially spaced, and means for directing coolant 
through one set of brushes, around through said electrode 
and out through the other set of said brushes. 

‘13. The rotary conductor of claim 1 wherein said 
body is rotatably journalled within a support, and said 
pins are ?xedly carried by said support. 

14. The rotary conductor of claim 1 wherein said 
conductor is part of a welding unit for welding seams in 
tubular members and is mounted within a horn-type sup 
port for tubular members, said pins being ?xedly carried 
by said support and bearings rotatably journalling said 
body within said support, and a roller electrode carried 
by said body. 

15. The rotary conductor of claim 1 wherein the 
current density through said rotary conductor is on the 
order of 2500 amperes per square inch. 

16. The rotary conductor of claim 1 wherein said 
brushes are formed of a silver-graphite composition, and 
said body and said pins are formed of a metal from the 
group consisting of coin silver and copper. 

17. The rotary conductor of claim 1 wherein said 
brushes are formed of a silver-graphite composition, and 
said body and said pins are formed of coin silver. 
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