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ABSTRACT: A composite rotating X-ray tube target having :1 
molybdenum head and an annular target face of 218 tungsten 
bonded to the molybdenum head, the head desirably having a 
unitary stem and backing portion ofcolumbium. 

\11 28 // we / 

\ 24 





l 
COMPOSITE ~X-RAY TUBE TARGET 

BACKGROUND OF THE INVENTION 

Selection of the proper materials out of which to make the 
rotating anode targets for X-ray tubes has posed a difficult 
problem. Such materials must have a good service life, main 
tain a smooth path and achieve good heat storage.'Tungsten 
has desirably been used as such a material for the facing of the 
anode target, the head portion of which has been attached to a 
threaded stem or shaft by a nut. Such a form of construction, 
however, has not proved entirely satisfactory for massive tar 
gets which rotate at high speeds. 

In US Pat. No. 1,410,499, May 21, 1922, Pacz disclosed a 
tungsten composition designated as 218 tungsten. This par 
ticular composition is made by reducing in a hydrogen at 
mosphere a tungsten oxide intimately associated with com 
mercial grade chemicals such as sodium carbonate, potassium 
carbonate, sodium nitrate, and silicic acid. The mixture is 
thereafter pressed in powder form into ingots which are sin 
tered and then mechanically worked into the form desired. I 
have discovered that such 218 tungsten is a desirable material 
out of which to make the facing for rotating anode targets, and 
that such targets, when bonded to molybdenum, may be pro 
vided with a unitary stern and backing portion of columbium 
which makes it possible to obviate the usual shaft and nut ar 
rangement. 

SUMMARY OF THE INVENTION 

The anode target which I have invented is a composite tar 
get having a face of 2 l 8 tungsten bonded to molybdenum. The 
molybdenum portion of the target may desirably have a 
backing of columbium which backing may in turn be a unitary 
part of a columbium stem for the target. Columbium is a 
desirable material for the stem and backing because it can be 
worked cold and because it has a very high speci?c heat, 
which results in poor thermal conductivity and good heat 
storage. Thus it is an ideal shaft material, maintaining the shaft 
bearing as cool as possible. Its high thermal expansion, how 
ever, requires the “sandwich” type of construction above dis 
closed, in which a molybdenum portion is disposed in contact 
with the 218 tungsten to avoid bonding problems. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a side elevation of an X-ray tube constructed in ac 
cordance with the invention; 

FIG. 2 is a view taken on line 2—2 of FIG. 1 and illustrates 
to an enlarged scale an anode target made in accordance with 
the present invention; 

FIG. 3 is a sectional view taken on line 3--3 of FIG. 2; and 
FIG. 4 is a sectional view similar to FIG. 3 illustrating a dif 

ferent embodiment ofthe invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to the drawings and in particular to FIGS. 1-2, the 
illustrated tube comprises an envelope 10 having a cathode 
structure 12 mounted in one end thereof and an anode 14 in 
the opposite end thereof. The anode 14 is of the rotating type 
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having a rotating target element or head 16 provided with a 
frustoconical target surface 18. The head 16 has a stem 20 ex 
tending from a rotor 22 suitably supported in the envelope in a 
conventional manner. The rotor 22 is adapted to be driven by 
a magnetic ?eld generated by coils (not shown) positioned ex 
teriorly of the envelope 10. 
As can be clearly seen in FIGS. 2 and 3, the target element 

or head 16 is a composite structure having an annular target 
face 24 of 218 tungsten bonded to a molybdenum portion 26 
having an annular recess 28 adapted to accommodate the 2 l 8 
tungsten face 24. The molybdenum portion 26 is itself backed 
by a portion 30 of columbium bonded thereto. The molyb 
denum portion 26 is thus disposed between the 218 tungsten 
face 24 and the backing portion 30 of columbium. In the 
preferred construction this columbium backing 30 is, in turn, 
a unitary art ofa columbium stem_32. 
Colum ium is a desirable material for the stem 32 and the 

backing portion 30 because it can be worked cold and because 
it has a very high specific heat, 0.065 cal./g./° C. at 20° C. 
Columbium is also an ideal shaft material because its very 
poor thermal conductivity, 0.13 cal./cm.2/cm./° C./sec., helps 
to maintain the shaft bearing as cool as possible. 
The high coefficient of thermal expansion of columbium, 

however, 7.2X l 0"”6 per ° C., makes the sandwich type of con 
struction above described desirable. Such avoids the bonding 
problems which would occur were the columbium backing 30 
bonded directly to the 218 tungsten face 24. A further ad 
vantage of the one piece columbium stem and backing is that 
such achieves additional heat storage over the conventional 
two-piece shaft and head construction. 

FIG. 4 illustrates a modi?cation of the invention in which 
the target element or head 16’ comprises an annular target 
face 24' of2l8 tungsten bonded to a molybdenum portion 26' 
having an annular recess 28' adapted to accommodate the 218 
tungsten face. In this embodiment, however, the molybdenum 
portion 26' constitutes the entire backing 34 for the 218 tung 
sten face, the composite structure being mounted on a con 
ventional shaft 36 and being retained in position by a nut 38. 

I claim: 
1. In an X-ray tube having cathode means in one end 

thereof, anode means in the opposite end thereof and a rotor 
to rotate said anode means about the longitudinal axis thereof, 
an anode target comprising 
'a stem extending from said rotor and adapted to rotate 

therewith; 
a head on said stem comprising a portion of molybdenum; 
an annular face target of 218 tungsten bonded to said 
molybdenum portion of said head, 

and a backing portion of columbium on said head, said 
molybdenum portion being disposed between said 218 
tungsten face and said backing portion of columbium and 
being bonded to said columbium backing portion. 

2. The X-ray tube of claim 1 in which said stem comprises a 
columbium stem. 

3. The X-ray tube of claim 2 in which said columbium stem 
and, said backing portion of columbium comprise a unitary 
stem and backing portion of columbium. 
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