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UNITED STATES PATENT OFFICE 

5 Claims. (Cl 174-99) 
My invention relates, generally, to electrical 

distribution systems and, more particularly, to 
multi-phase, bus-duct structures of the low-im 
pedance type, commonly known as feeder bus 
duct. 
The close spacing between the conducting 

bars of a bus-duct structure is conducive to very 
high stresses on the supporting members when 
currents of high magnitude flow, as is the case 
during short-circuit conditions. When rec 
tangular supports and blocks are utilized to en 
case bus bars of the type disclosed in the copead 
ing application of C. F. Wagner and L. L. Foun 
tain, Serial No. 543,936, filed July 7, 1944, the 
forces between bars impart stresses to the mate. 
rial, comprising a rectangular yoke, which are a 
combination of shear and tension. When the 
bus-duct is installed in systems where excessive 
amounts of current may flew under short-cir 
cit conditions, these forces twist, and bend the 
sides of the rectangular yoke in a manner that 
leaves: the intermediate blocks of insulating ma 
terial out of compression and they no longer form 
an adequate supporting structure for the bus-bar 
angles. 
One object of my invention is to provide a bus 

duct structure, which is an improvement over the 
structure disclosed in the aforesaid copending ap 
plication. 
Another object of my invention is to provide 

a bus-duct structure which shall be simple and 
efficient in Operation and which may be econom 
ieally raianufactured and installed. 

. A more specific object. of my invention is to 
provide a busduct structure capable of , with 
standing...the stresses imposed thereon when con 
ducting currents of a high magnitude. 
Another object of my invention is to provide 

for mounting an enclosed bus-duct in a building 
or other structure. 
Other objects of my invention will be explained 

fully hereinafter or will be apparent to those 
skilled in the art. 

In accordance with one embodiment of my in 
vention, the Outer surfaces of the insulating 
blocks which support the bus-bars in an enclosed 
buseduct are curved and the blocks are bound 
together with a steel yoke which is made from 
portions of two circles of different diameters, 
thereby making it impossible for the bus struc 
ture and the supporting insulating blocks to turn 
out of position. 

For a fuller understanding of the nature and 
objects of my invention, reference may be had to 
the following detailed description, taken in con 
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junction with the accompanying drawings, in 
which: 

Figure 1 is a view, in end elevation, of a bus 
structure embodying: the principal features of 
my invention; 

Fig. 2 is a view, in perspective; of the bus.struc 
ture shown in Fig. 1; 

Fig. 3 is a view, in elevation, of a portion of a 
bus support illustrating a slightly modified form 
of the structure shown in Figs. 1. and 2. 

Fig. 4 is a view, in section, of a modification 0f 
the invention, and 

Fig. 5 is a view, in section, of another modifica 
tion of the invention. 

Referring to the drawings and particularly to 
Figs. 1 and 2, the structure.shown: therein come 
prises a rectangular housing: Ohaving right angle 
bus-bars if and 2 and a flatbus-bar 3 disposed 
within the housing to form a T. As shown, one 
leg of the right angle bar is paired with one leg 
of the right angle bar 2. The other leg of the 
bar A. is paired with one-half of the flat bar. 3 
and the other leg of the bar. 2 is paired with the 
other half of the bar 3. 
Therefore, as explained in the aforesaid co 

pending application, when the bar it is connect 
ed to phase. A of a three-phase System, the bar 3 
is connected to phase B. and the bar. 2 is connect 
ed to phase Camutual coupling is obtained which 
provides the desired equivalent of a single phase 
effect without resorting to , a larger number of 
bus-bars. The bars are preferably insulated 
from each other throughout their entire length 
by sheets of insulation 4. Additional strips of 
insulation 6 and fare-also provided between the 
bars where they are supported in the housing 0. 
As shown, the bars are supported at desired in 

tervals throughout the length of the housing by a 
pair of insulating blocks 8, one of which engages 
the right angle bar if and the other of which en 
gages the right-angle bar 2, and a third block 
9 which engages the flat-bar 13. As shown more 
clearly in Fig. 1, the block. 49 is provided with 
a recess, 2 for the bar 3. 
The blocks 8-and 9 are provided with curved 

outer surfaces and are bound together with a 
metal yoke 22 which, in this particular embodi 
ment, comprises an upper portion 23 and a lower 
portion 24. The upper portion 23 may be a semi 
circular section from a short length of metal pipe 
of predetermined diameter, for example 9 inches, 
and the lower portion 24 may be a segmental sec 
tion from a length of pipe of a slightly larger 
diameter, for example 10-inches. The sections 
23 and 24 may be secured together by bolts 25-ex 
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tending through lugs 26 and 27 which may be 
welded to the sections 23 and 24, respectively. 
The blocks 8 and 9 may be retained in posi 

tion by metal clips 28 of a U-shape which may be 
spot welded to the yoke 22. Felt strips 29, or 
other suitable material, may be disposed between 
the blocks and the yoke 22 to provide a certain 
amount of resiliency in the Support for the bus 
bars. 
As shown, each yoke 22 may be supported in the 

housing 0 by means of angular brackets 3 which 
may be welded to the side walls of the housing fo. 
If desired, the heads of the bolts 25 may be weld 
ed to the brackets 3 to retain the bolts in the 
brackets, thereby facilitating the assembly of the 
yokes and the bus-bars in the housing. In ac 
cordance with the usual practice, the bus-bar 
structure is manufactured in Sections of a suitable 
length and as many sections as are required are 
joined together in end-to-end relation when the 
structure is installed. 
The making of the yoke 22 in two sections, an 

upper and a lower part, each section being a 
portion of a circle of a different diameter fron 
the other makes it impossible for the bus struc 
ture and the Supporting insulating blocks to turn 
out of position because of the relationship of the 
upper and lower parts with respect to one an . 
other. Furthermore, by providing curved outer 
surfaces on the insulating blocks and securing 
them together with the curved yoke members, 
the stresses imposed upon the yoke meinbers be 
come almost entirely of a tensile nature. Con 
sequently, any twisting of the bus-bars will not 
tend to bend the yoke out of shape and thereby 
leave the insulating blocks out of compression. 
By this method of supporting and bracing the 

bus-bars With a curved yoke, the Unequal forces 
transmitted by the angular bus-bars during 
short-circuit conditions are redirected So as to 
ultimately become tensile stresses instead of de 
forming shear stresses. In this Inannel', the 
structure is enabled to withstand the high Stresses 
produced by the flow of currents of a high mag 
nitude. 
The ability of the structure to withstand the 

forces produced by large amounts of current un 
der short-circuit conditions may be still further 
increased by providing helical springs 32 between 
the lugs 26 and the nuts of the bolts 25 as shown 
in Fig. 3. The Springs 32 will be compressed by 
the forces encountered under short-circuit con 
ditions, thereby increasing the resiliency of the 
structure and enabling it to withstand the stresses 
imposed thereon without deforming the yokes 22. 
In this manner, the two parts of the yokes are 
returned to their normal positions after the short 
circuit conditions are removed and the insulat 
ing blocks are retained under compression at all 
times. 

In the modification of the invention. Shown in 
Fig. 4, the yoke 22 is formed from channel mem 
bers 33 and 34 which are bent to conform to the 
curved surfaces of the blocks 8 and 9. As shown, 
the blocks 8 and 9 are retained in position 
by the sides of the channels 33 and 34, respec 
tively. 
The two channel sections may be secured to. 

gether by bolts 35 which extend through lugs 35 
and 37 formed on the channels 33 and 34, respec 
tively, by bending the ends of the channels out 
Wardly. Gusset plates 38 and 39 may be welded 
onto the sides of the channels 33 and 34, respec 
tively, to prevent the lugs 36 and 37 from bending 
under the stresses imposed upon the channels. 
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4. - 
A rib 4 may be formed integrally with the flat 
bus-bar 3 to prevent its buckling between ad 
jacent supports under short circuit conditions. 
As shown in Fig. 4, the bus-duct may be sup 

ported in a building or other structure by extend 
ing the bolts 35 through the upper side of the 
housing 0, and connecting hanger bolts 42 to 
the ends of the bolts 35 by couplings 43. The 
long bolts 35 may be provided at desired inter 
vals along the duct and the short bolts 25 utilized 
for the other supports, as shown in Figs. 1 and 2. 
When it is desired to mount the bus-duct in 

the position shown in Fig. 5, hanger brackets 44 
may be attached to bolts 45 which extend through 
opposite sides of the housing G. As shown, the 
bolts 45 are also utilized to clamp the two sec 
tions of the yoke 22 together at the top of the 
duct. The short bolts 25 may be utilized as clamp 
ing bolts at the bottom of the duct. 
From the foregoing description, it is apparent 

that I have provided for supporting a multi-phase 
bus-bar structure in a manner which enables it 
to Withstand the forces encountered during the 
flowing of Currents of a high magnitude. The 
structure may be easily manufactured and read 
ily assembled in an enclosed housing thereby pro 
vidiing an enclosed bus-duct which may be easily 
installed in manufacturing plants and other lo 
Cations requiring a power-distribution system. 

Since numerous changes may be made in the 
above-described construction and different em 
bodiments of the invention may be made with 
Out departing from the spirit and scope thereof, 
it is intended that all matter contained in the 
foregoing description or shown in the accompany 
ing drawings shall be interpreted as illustrative 
and not in a limiting sense. 

I claim as my invention: 
1. A multi-phase bus structure comprising, a 

pair of right angle bars and a flat bar disposed 
in a T formation, insulating means disposed be 
tWeen said bars, a curved yoke surrounding the 
bars, insulating blocks disposed between the bars 
and the yoke, said blocks having curved outer sur 
faces engaging substantially the entire inner sur 
face of the curved yoke, the radius of said outer 
surface of one of said blocks being different from 
the others, and means for drawing the yoke to 
gether to compress the blocks against the bars. 

2. A multi-phase bus structure comprising, a 
pair of right angle bars and a flat bar disposed 
in a T formation, insulating means disposed be 
tween said bars, a curved yoke surrounding the 
bars, insulating blocks disposed between the bars 
and the yoke, said blocks having curved outer 
surfaces engaging substantially the entire inner 
surface of the curved yoke, the radius of said outer 
Surface of one of Said blocks being different from 
the others, and means for resiliently drawing 
the yoke together to compress the blocks against 
the bars. 

3. A multi-phase bus structure comprising, a 
pair of right angle bars and a flat bar disposed 
in a T formation, insulating means disposed be 
tween said bars, a curved yoke having a semi 
circular Section and a segmental section surround 
ing the bars, said segmental Section having a 
greater radius than the semi-circular section, in 
sulating blocks disposed between the bars and 
the yoke, and means on said yoke for retaining 
Said blockS in position without attaching the 
blocks to the yoke. 

4. A multi-phase bus structure comprising, a 
pair of right angle bars and a flat bar disposed 
in a T formation, insulating means disposed be 



2,445,424 
5 

tween said bars, a curved yoke having a Semi 
circular section and a segmental section Surround 
ing the bars, said segmental Section having a 
greater radius than the semi-circular section, and 
insulating blocks disposed between the bars and 
the yoke, said blocks having curved outer surfaces 
engaging substantially the entire inner surface of 
the curved yoke, the radius of Said outer Surface 
of one of said blocks being different from the 
others. 

5. A multi-phase bus structure comprising, a 
pair of right angle bars and a flat bar disposed 
in a T formation, insulating means disposed be 
tween said bars, a sectional curved yoke Sur 
rounding the bars, insulating blocks disposed be 
tween the bars and the yoke, said blocks having 
curved outer surfaces engaging substantially the 
entire inner surface of the curved yoke, the ra 
dius of said outer surface of one of said blocks 
being different from the others, means for draw 
ing the sections of the yoke together to compress 
the blocks against the bars, a rectangular hous 
ing enclosing the bars, and means on the sides 
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of the housing cooperating with said drawing 
means to support the yoke in the housing. 
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