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1. 
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11. Claims. (C. 339-5) 

This invention relates to sliding or rotating contact as 
semblies, and, more particularly, to contact assemblies in 
which very light contacting pressures are employed. 
A great deal of study has gone into the mechanism of 

electric conduction between two relatively movable con 
ductors. Despite this extensive work and the many prior 
constructions which have been proposed, a number of 
significant problems remain. Initially, contact life and 
the reliability of conduction over long periods of time are 
not as high as would be desirable. This problem is at 
tributable, at least in part, to the common use of high 
contact pressures, and to the presence of harmful organic 
vapors which tend to attack the contacting surfaces and 
increase their resistance. The organic vapors are fre 
quently a result of soldering or potting operations which 
occur when the relatively movable contacts are assembled. 

Accordingly, principal objects of the present invention 
include reduction in the contact pressure of moving elec 
trical contacts and elimination of the need for soldering 
and potting at the time the contacting assemblies are 
manufactured. 
In the case of multiple contacts, such as those found in 

brush block assemblies, where as many as 20 or 30 or 
more brushes engage corresponding commutator or slip 
ring elements, it is frequently difficult to assemble or dis 
assemble the units or to replace brushes. Furthermore, 
the alignment and adjustment of contact pressures is a 
serious problem in the tiny space which is allocated to 
each brush within the brush block assembly. 
Another object is the simplification of assembly and 

replacement of brushes without contamination of the con tacting surfaces. 
In accordance with the present invention, the foregoing 

objects are achieved by the use of a piece of conductive 
wire having a bend along its length, a conducting tube 
into which the bent wire fits loosely, and a grooved con 
ductor, such as a slip-ring or commutator, Which is en 
gaged tangentially by the Wire. 

In a preferred embodiment of the invention, four sepa 
rate bent conductive wires are loosely inserted in a single 
conductive tube, a doubly grooved slip-ring is provided, 
two of the wires engage separate grooves in one direction 
from the tube, and the two remaining wires face in the 
other direction and tangentially engage the same two 
grooves at points spaced around the periphery of the slip 
ring from the points of engagement of the first two wires. 
One of the important features of the construction de 

scribed above is that the individual wires are free to rotate 
about the axis of the conductive tube in which they are in 
serted. This permits a relief of strain and a free-floating 
contact relationship between the wires and the groove or 
grooves. 
With this arrangement, automatic alignment is achieved 

and contact pressure may be reduced from the normal 
pressure of four or five grams down to one or two grams, 
or even less. The assembly, disassembly and cleaning, 
and the replacement of brushes may be accomplished in a 
clean room with no soldering, potting or other source of 
noxious vapors present which could contaminate or cor 
rode the moving contact Surfaces. 

Other advantages of the present construction involve a 
greater range of selection of brush materials, since solder 
ing or welding to the wire brush is eliminated, a reduc 
tion in size of brush block assemblies, simplified con 
struction, lower costs, and increased product reliability. 
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2 
The novel features which are believed to be characteris 

tic of the invention, both as to its organization and method 
of operation, together with further objects and advan 
tages thereof, will be better understood from the follow 
ing description considered in connection with the accom 
panying drawings in which several embodiments of the 
invention are illustrated by way of example. It is to be 
expressly understood, however, that the drawings are for 
the purpose of illustration and description only, and are 
not intended as a definition of the limits of the invention. 

In the drawings: 
FIG. 1 is a schematic view of a brush and slip-ring con 

tact assembly shown in partial cross-section, in accord 
ance with the invention; 

FIG. 2 is a cross-sectional view taken along lines 2-2 
of FIG. 1; 

FIG. 3 is an enlarged view of a portion of the contact 
assembly of FIG. 2; 

FIG. 4 is a partial cross-sectional view taken at right 
angles to FIG. 3; and 

FIG. 5 is a cross-sectional view taken along lines 5-5 of FIG. 3. 
With reference to the drawings, FIG. 1 shows a brush 

block aassembly including an inner subassembly 12 hav 
ing a set of grooved conducting rings, and an outer sub 
assembly 14 including many sets of brushes. The active 
elements of the brush subassembly are the wires 16 which 
engage the grooved conducting rings in the assembly 
12. Other components shown in FIG. 1 include the outer 
housing 18, the brush leads 20 and the slip-ring leads 22. 
The slip-ring assembly 12 is mounted on ball bearings 
24 and 26 for relative movement with respect to the elec 
trical brush assembly 4. 

In practice, either the brush assembly 14 or the slip 
ring assembly 12 may be fixed while the other rotates. 
The leads 20 are connected to the conductive sleeves 28 
which hold the wires 16. The leads 22 are potted within 
an insulating core inside the slip-ring assembly 12 and are 
brought out through the cylindrical member 30 which is 
secured to the right-hand end of slip-ring assembly 12, as 
shown in FIG. 1. 
FIG. 2 is a cross-sectional view taken along lines 2-2 

of FIG. 1. It shows the relative positions of the brush 
assembly 14 and the slip-ring assembly 12 to advantage. 

FIG. 3 is an enlarged view of a portion of FIG. 2 show 
ing the precise arrangement of the brush wires 16 and the 
slip-rings of assembly 12. As clearly shown in FIGS. 2 
and 3, the wires 20 pass through the insulating cylinder 
32 and are soldered to the sleeve 28. The wires 16 are 
bent and slip freely into the conducting sleeves 28. The 
wires 6 are bent and slip freely into the conducting 
sleeves 28. The slip-ring assembly 12 is provided with a 
series of conductive rings including the ring 34 shown in 
FIGS. 2 and 3. These rings are spaced and insulated from 
one another. One of the leads 22 is connected to slip ring 34. 
Other views of wires 16 and their engagement with the 

doubly grooved slip-ring 34 are shown in FIGS. 4 and 5. 
Thus, FIG. 4 shows a view of the wires 16 which is taken 
at right angles from the view of FIG. 3. Similarly, FIG. 
5 is a partial cross-sectional view taken along lines 5-5 
of FIG. 3. 
The wires 16 are held in the conductive tube 28 solely 

by the pressure exerted against the tube 28 and the tan 
gential pressure against slip-ring 34. This permits free 
rotation of each of the wires 16 about the axis of tube 28 
and therefore secures precise alignment of the wire in the 
grooves of slip-ring 34. In actual practice, the wires 16 
are preformed and bent to a precise angle before insertion 
onto tube 28. 

In one particular case, a wire of an alloy known as 
Paliney-7 was mounted in a brush block assembly having 
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an inner diameter of 0.170 inch to run on a slip-ring hav 
ing an outer diameter of 0.122 inch. The wire had a 
diameter of 0.0027 inch. In order to obtain a two-gram 
pressure on the commutator, the wire was initially bent to 
tangentially engage a cylinder having a diameter of 0.106 
inch. For completeness, it may be noted that the alloy 
Paliney-7 has a composition of 10 percent gold, 10 percent 
platinum, 35 percent palladium, 30 percent silver, 14 per 
cent copper and 1 percent zinc. 

In each case, the contact pressure is determined as a 
function of the mechanical properties of the contact wire, 
and the geometry of the assembly. Normally, for minia 
ture sizes, contact pressures will be greater than one-tenth 
gram and less than the usual four or five grams employed 
in prior devices of the same general size, and would 
characteristically be one or two grams. For larger size 
brushes, heavier pressures would be employed; in the nor 
mal case, however, contact pressures in arrangements 
fabricated in accordance with the invention will be a frac 
tion of that of prior art units of comparable size. 
With regard to another aspect of the present invention, 

it has been determined that brushes and commutators of 
the same material may actually be employed without ad 
verse effects. Thus, a slip-ring plated with gold was 
successfully employed with a wire brush having gold 
plated onto beryllium copper wire. This experiment was 
considered to be particularly interesting and indicative of 
the advantages of the present invention in view of the 
fact that it is contrary to most of the known principles in 
the field of sliding contacts to use both brushes and slip 
rings or commutators of the same material. In most 
cases, such contact surfaces are rapidly degraded through 
galling and fail within short periods of time. However, 
with the lack of contamination and the relatively light 
pressure, life-times equal or Superior to normal contact 
wear was achieved even with identical metal surfaces. 

Concerning material which may be used, Neoro-28A, a 
high gold alloy, and Neoro-G wire have been successfully 
employed. Neoro-28A includes 75 percent gold, 22 per 
cent silver, and 3 percent nickel. Neoro-G includes 72% 
percent gold, 4 percent silver, 1 percent zinc, 8% percent 
platinum and 14 percent copper. Coin gold, including 10 
percent copper and 90 percent gold, and other known 
precious metal contact materials may also be employed. 
With any of the foregoing materials, it has uniformly been 
found that the use of brush and slip-ring or commutator 
assemblies in accordance with the present invention pro 
duces much longer contact life and greater reliability 
than arrangements which have been proposed heretofore 
employing the same or comparable materials. 

In closing, advantages of the present invention include 
reduction in the required torque for driving the commuta 
tor, and the other advantages mentioned above. Some of 
these advantages which were previously discussed include 
simplification of construction, ease of assembly and brush 
replacement, reduction in cost, redundancy of contacts in 
the case of the multiple wire slip-ring units, reduction in 
size of the over-all assembly, a greater range of selection 
of brush materials, and greatly increased reliability and 
contact life. 

It is to be understood that the above-described arrange 
ments are illustrative of the application of the principles 
of the invention. Numerous other arrangements within 
the scope of the invention may be devised by those skilled 
in the art. Thus, by way of example and not of limitation, 
one, two or six brushes could be employed instead of the 
four brushes used in the preferred embodiment of the 
invention; the grooved conductive rings may be segmented 
to form commutators and employed with brushes extend 
ing in but one direction; linear relative movement of 
brushes and matching grooved surfaces may be employed 
with curved wire brushes; and materials other than those 
specified could also be used. Accordingly, from the fore 
going, it is evident that various changes may be made in 

4. 
the present invention without departing from the Spirit of 
the invention as defined in the appended claims. 
What is claimed is: 
... In combination: 

5 a brush assembly comprising a hollow conductive tube 
and four bent wires each having one end extending 
loosely into said tube; and 

a doubly grooved slip-ring mounted for relative rota 
tion with respect to said brush assembly, two of said 

O wires engaging respective grooves in the slip-ring in 
one direction from said conductive tube, and the other 
two wires engaging the respective grooves in the 
other direction from said tube. 

2. In combination: 
5 a brush assembly comprising a hollow conductive tube 

and four bent wires each having one end extending 
loosely into said tube; and 

a doubly grooved slip-ring mounted for relative rota 
tion with respect to said brush assembly, two of said 

20 wires tangentially engaging respective grooves in the 
slip-ring in one direction from said conductive tube, 
and the other two wires tangentially engaging the 
respective grooves in the other direction from said 
tube, 

25 3. In a floating brush contact arrangement: 
a brush assembly comprising a plurality of hollow con 

ductive tubes; 
four bent wires associated with each tube, each wire 

having one end extending loosely into each of said 
30 tubes; and 

a corresponding plurality of doubly grooved slip-rings 
mounted for relative rotation with respect to said 
brush assembly, two of the wires in each set engaging 
respective grooves in one of the slip-rings in one di 

35 rection from each of said conductive tubes, and the 
two other wires engaging the respective grooves in 
the other direction from said tube. 

4. In combination: 
a brush assembly comprising a hollow conductive tube 

40 and four bent wires each having one end extending 
loosely into said tube, and a doubly grooved slip 
ring mounted for relative rotation with respect to 
said brush assembly; and 

two of Said wires engaging respective grooves in the 
45 slip-ring in one direction from said conductive tube, 

and the other two wires engaging the respective 
grooves in the other direction from said tube with less 
than four grams of pressure. 

5. In combination: 
50 a brush assembly comprising a plurality of hollow con 

ductive tubes; 
a set of four bent wires associated with each tube, each 

wire having one end extending loosely into each of 
said tubes; and 

55 a corresponding plurality of doubly grooved conductors 
mounted for relative movement with respect to said 
brush assembly, two of the wires in each set tan 
gentially engaging respective grooves in one of the 
conductors in one direction from each of said con 

60 ductive tubes, and the two other wires of the same 
set tangentially engaging the respective grooves of 
the same conductor in the other direction from said 
tube. 

6. In a rotary contact assembly, 
65 a brush support, 

a ring having a conductive surface mounted for relative 
rotational movement with respect to the brush sup 
port, 

said brush Support having means defining an elongated 
70 opening confronting the ring and containing an elec 

trically conductive means permitting angular move 
ment of the brush and making electrical contact with 
the brush for all angular positions thereof, 

a resilient electrically conductive brush with one end 
75 thereof having a substantially straight portion, said 
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brush being of smaller dimension than said opening 
and inserted loosely into said opening in the brush 
assembly and in electrical engagement with said con 
ductive means, 

said brush having a bend along its length, with said one 
end thereof on one side of the bend, 

means for limiting the pentration of the brush into 
said opening, 

a portion of the brush on the other side of the bend 
tangentially engaging the ring, 

the respective size of said opening and said brush, and 
the location of said opening in the brush support 
relative to the surface of the ring being such that 
the brush is maintained in continuous contact with 
the conductive means in the brush support and with 
the ring solely by the opposing pressures on the brush 
exerted by the ring and the brush support, 

whereby the brush is free to shift angular position in 
the brush support and maintain continuous alignment 
with the ring during relative rotational movement 
of the brush support and ring. 

7. In the rotary contact assembly of claim 6, said elec 
trically conductive means comprising a hollow conductive 
tube. 

8. In the rotary contact assembly of claim 6, said 
means for limiting the penetration of the brush into said 

5 

20 

25 

6 
opening comprising a portion of the brush support en 
gaging the bend in the brush. 

9. In the rotary contact assembly of claim 6, said 
electrically conductive means comprising a hollow con 
ductive tube, and said means for limiting the penetration 
of the brush comprising the lip of the tube engaging the 
bend in the brush. 

18. In the rotary contact assembly of claim 6, said ring 
being formed with a groove having a conductive surface 
and said brush tangentially engaging the ring with a pres 
sure greater than one-tenth and less than four grams. 
1. In the rotary contact assembly of claim 6, a pair 

of said brushes inserted loosely into said opening of the 
brush support and having the other ends tangentially 
engaging the ring. 

References Cited by the Examiner 
UNITED STATES PATENTS 

2,242,273 5/1941 Taylerson ------------- 339-5 
2,473,526 6/1949 Hood et al. -- 339-5 
2,509,931 5/1950 Krantz --------------- 339-5 
3,054,098 9/1962. Jacoby ----------- 339-244 X 

EDWARD C. ALLEN, Primary Examiner. 
ALFRED S. TRASK, Examiner. 


