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It has beencommon practice in making slip ring as 
.semblies and other structures including electrical contact 
or slip layeraspeci?cally'slip rings, to apply the contact 
layer orslip layer to .a dielectric base such as a cylinder 
or a vplate, for example, bylan electrodeposition process. 
This practice leaves much to ‘be desired, particularly in 
that the dielectric base members are too .weak to with 
stand strains incident to use and they tend to warp; 
they are not capable of carrying high electrical voltages 
and they easily become overheated so that the dielectric 
ring is weakened and the slip layer or the brush co-acting 
therewith may be damaged by overheating. Also, the 
heating of the ‘slip layer sets up a thermal shock that 
tends to pull apart or separate" the slip layer and the 
base member. 
A primary object ofethe present invention is to provide 

a novel and improved'constr'uction and combination of an 
electrical conducting slip layer and‘ a base therefor in 
insulated relation'rthereto, and a method of making it, 
whereby the combination swill'be structurally and me 
chanically strong, will possess high current-carrying ca 
pacity and will be capable of withstanding high tem 
peratures and of rapid cooling. 

Another object is- to provide a novel and improved 
construction and combination of a metallic base member, 
such as an aluminum cylinder .or plate, a slip or contact 
layer of electrical conducting material such as silver or 
a silver alloy, and a layer of insulating material or di 
electric, wherein the metal base Will provide a structurally 
strong support for the slip layer, the differential of co 
e?icients of thermal expansion between the parts will 
be small, and the dielectric layer will be thin so that 
the heat may quickly pass from the slip layer through 
the dielectric layer to the metallic base, thereby to reduce 
thermal shock such as would induce pulling apart of said 
layers and the base. ~ 

Further objects of the invention are to provide a novel 
and improved method of making such a combination of 
a metal base, a slip layer, and a layer insulation, which 
will be simple and relatively inexpensive and by which 
a reliable, durable, and inexpensive structure can be pro 
duced; and to provide in such a method a novel and im 
proved manner of connecting a lead wire or terminal me 
chanically to the base and electrically and mechanically 
to the slip layer. 

Other objects of the invention will be brought out by 
the following description .in conjunction with the accom 
partying drawing in which 
FIGURE 1 is an end elevation of a slip ring assembly 

constructed in accordance with the invention; 
FIGURE 2 is a partial side elevation and partial cen 

tral vertical longitudinal sectional view on the plane of 
the line 2~2 of FIGURE 1; 
FIGURE 3 is a ‘fragmentary enlarged vertical longi 

tudinal sectional view on the plane of the line 3-3 on 
FIGURE 2.; 
FIGURE 3A is a fragmentary plane view of a portion 

of the construction shown in FIGURE 3; 
FIGURE 4 is a fragmentary vertical longitudinal sec 

tional view of a portion of the metal base cylinder show 
ing the ?rst step in the method of making the slip ring 
assembly; 
FIGURE 5 is a similar view showing the next step 

of the method; 
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FIGURE 6 is a view similar to FIGURE 5 showing 
the next'following step of the method; 
FIGURE‘7 is a similar view showing the next subse 

quent step of the method; and 
FIGURE 8 is a greatly enlarged fragmentary vertical 

sectional view showing portions of a ‘slip layer, the'base, 
the dielectric layer, and .a'lead wire of the ?nished slip 
ring assembly. 
pFor the purpose of illustrating the principles of the 

invention, I have shown the invention as embodied in a 
generally known type of slip ring assembly, but it should 
be understood that the invention is susceptible to use 
in the construction of other slip ring or commutator as~ 
semblies and the like. 

Speci?cally describing the invention, the base member 
A is shown in the form of a cylindrical tube or sleeve 
composed of a suitable metal such as aluminum, and 
adapted to be ?tted on a shaft which supports the slip 
ring assembly in the desired relation to a co-acting brush 
or other element. The base member has a plurality of 
grooves 1 in its inner periphery, one to provide a clear 
ance between the supporting shaft and the base member 
for a lead wire 2 for each of a plurality of slip layers 
3 that are spaced longitudinally of the base member, 
extend circumferentially of the outer surface thereof, and 
are insulated from the base member by a layer 4 of di 
electric material. 

In producing .the slip ring assembly, a groove 5, FIG. 4, 
is machined in the outer peripheral surface of the base 
member A for each slip ring, the groove beinglmade 
substantially wider and deeper than the width and thick 
ness, respectively, of the desired slip layer. A hole 6 is 
.bored through the base member at the bottom of .each of 
the grooves ‘5 to provide for the attachment of a lead 
wire 2 or other terminal element or stud. The holes 6 
are made ‘larger in diameter than‘the wire or terminal. 

Thereupon, a layer of a suitable dielectric material such 
as an epoxy resin is applied or overcast and bonded on 
the surfaces of grooves 5 and the outer surface of the 
base member including the lands 7, as shown in FIG 
URE 5. 
The dielectric layer is then machined to form a groove 

8 for each slip ring so as to leave a layer of the dielectric 
material on all surfaces of the grooves, on the lands or 
barriers 7, and within the holes 6 as shown in FIGURE 
6. The thickness of the dielectric layer will vary accord— 
ing to the nature of the material and the degree of in 
sulation required, but the layer is formed of such ma 
terial and of such thickness as to satisfy the dielectric 
requirements; and the plastic to metal ratio is extremely 
low so that exceptionally small slip ring assembly hav 
ing the required electrical and mechanical characteristics 
can be produced. The dielectric material and the metals 
are such that the coefficient of thermalexpansion di?’er 
tial is exceptionally small. A hole 9 is formed in the 
dielectric layer in register with each of the holes 6 in 
the metal base member, and the lead wire or terminal 
element is then secured as by cement in said hole with 
the conducting portion of the wire or terminal element 
exposed at the bottom of the corresponding groove 8, 
as thus shown in FIGURES 7 and 8. For the purpose of 
illustration, the lead Wire 2 has been shown in FIGURE 8 
as comprising the usual conducting core or wire 10‘ en 
cased in the usual sheath 11 of insulating material. 

Thereupon, the slip layers 3 are electrolytically bonded 
directly to said conducting portion 10 of the lead wire. 
The method of electrodepositing the slip layers is a sec 
ondary consideration, and any suitable electrodeposition 
method may be utilized, for example, the method de 
scribed in Patent No. 2,696,570 dated December 7, 1954. 
If desired, the whole outer surface of the dielectric layer 
may be preliminarily coated with a conducting powder 
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suspended in lacquer, and then the Whole outer surface 
may have a silver alloy electrodeposited on said coating 
to a sufficient thickness to ?ll the grooves S and extend 
beyond the side walls of the grooves as shown in FIG 
URE 7; or the electrodeposit may be limited to only 
the grooves by applying the conducting coating to only 
the surfaces of the grooves. In either case, the coating 
will be omitted or removed from the exposed ends of 
the lead wires before the electrodepositing operation is 
performed. 

After the electrodeposition has been completed, the 
outer surface of the assembly is machined, for example, 
in a lathe, to remove the surplus electrodeposited ma— 
terial, ?nish the outer or slip surfaces of the slip layers 
3 and leave the slip layers insulated from the base mem 
ber and the outer surface of the base member, except the 
slip surfaces, coated and insulated by the dielectric layer 
4 as shown in FIGURES 3 and 8. 
With this method and construction, it will be seen 

that the metal base A provides a strong support for the 
slip layers, the dielectric layer is exceptionally thin and 
the coef?cients of thermal expansion of the metals are so 
similar and the dielectric layer is so thin that heat may 
quickly pass from the slip layers through the dielectric 
layer to the base metal and thereby reduce the possi 
bility of overheating of the slip layer or the dielectric 
layer and also reduce the possibility of such thermal 
shock as might tend to pull the slip layers and dielectric 
layer away from the metal base. The use of such a thin 
dielectric layer makes possible the construction of excep 
tionally small, and at the same time, strong and durable 
slip ring assemblies. 

It will be understood by those skilled in the art that 
instead of aluminum, other metals may be utilized in 
forming the base members, and instead of epoxy resins, 
it is possible to use other suitable dielectrics such as 
polyurethane, silicones, and polyethylene. 

While the invention has been shown and described 
in connection with a speci?c type of slip ring assembly, 
it will be understood that this is primarily for the pur 
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pose of illustrating the principles of the invention of the 
now prepared embodiment thereof, and that the inven 
tion may be used in the construction of other shapes 
and types of metal base members and slip layers within 
the spirit and scope of the invention. 
What I claim is: 
A slip ring assembly comprising a rigid metal base 

member having a groove in a surface thereof, a thin 
layer of dielectric material bonded to the side walls and 
bottom of said groove and to said surface of the base 
member at opposite sides of said groove to insulate said 
surface, and a slip ring comprising a layer of electrically 
conductive material electrolytically deposited on said 
layer of dielectric material in said groove, the plastic to 
metal ratio of the dielectric layer, the base member, and 
said slip ring being small and the differential of the co 
e?icients of thermal expansion of said base member, said 
dielectric layer and said slip ring being low providing 
for rapid transmission and dissipation of heat from the 
slip ring through the dielectric layer to the metal base 
member and thereby reducing thermal shock tending to 
pull the slip ring and the dielectric layer away from the 
metal base member. 
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