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ABSTRACT: An X-ray filament having a transversely extend 
ing portion with coils substantially along its entire length and a 
longitudinally extending portion attached to each of the ends 
of the transversely extending portion, the longitudinally ex 
tending portions each having a plurality but substantially 
lesser number of coils therein than does the transversely ex 
tending portion. A pair of electrical support leads substantially 
heavier than the wire from which the filament is made are con 
nected to the ends of the longitudinally extending portions. 
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X-RAY FILAMENT WITH BALANCEDEMISSION 

BACKGROUND OF THE INVENTION 

The conventional cathode filament used in the cathode 
structure of an X-ray tube comprises a coiled wolfram wire ex 
tending substantially transversely of the cathode structure to 
the end portions of which filament are connected a pair of 
substantially heavier electrical support leads. 
The electron emission from such prior filaments, however, 

has not been substantially uniform over the transverse length 
of the filament but tends to be lower at the end portions 
because of the lower temperatures of such end portions. 

Accordingly it is the primary object of the present invention 
to provide an improved filament for X-ray cathodes in which 
the emission therefrom will be substantially uniform along a 
greater proportion of the coil length than was heretofore 
possible. 
A further object of the present invention is to provide an im 

proved filament for X-ray cathodes, the construction of which 
filament will prevent loss of heat into the filament supports, 
thereby to achieve a more uniform profile of emission than 
was heretofore possible. 

SUMMARY OF THE INVENTION 

The filament of the present invention comprises a transver 
sely extending portion having a plurality of coils substantially 
along its entire length and a longitudinally extending portion 
attached to each of the ends of the transversely extending por 
tion, each of the longitudinally extending portions having a 
plurality but substantially lesser number of coils therein than 
does the transversely extending portion. A pair of electrical 
support leads made from wire which is substantially heavier 
than the wire from which the filament is made, are connected 
to the ends of the longitudinally extending portions. 
The heated coils in the longitudinally extending portions 

minimize conduction of heat into the leads from the ends of 
the transversely extending portion, thus maintaining a more 
uniform temperature over the length of the transversely ex 
tending portion. The structure results in an electron emission 
substantially more uniform over the length of the filament 
than was heretofore possible. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The drawing illustrates a portion of an X-ray tube having a 
cathode structure and an anode structure, the cathode struc 
ture including a filament made in accordance with the present 
invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring to the drawing, the numeral 10 designates an X 
ray diffraction tube having a cathode structure 12 and an 
anode structure 14 mounted in a suitable enclosure 16. The 
cathode structure 12 includes an elongate mounting tube 18 
positioned in the discharge end of which is the improved fila 
ment 20 of the present invention. 
The filament 20 has a portion 22 extending transversely of 

the enclosure 16 and which portion includes coils 24 substan 
tially along its entire length. The filament 20 also comprises 
portions 28 extending longitudinally of the enclosure 16, each 
of which longitudinally extending portions 28 also includes a 
plurality of coils 26. The number of coils 26 in the longitu 
dinally extending portions 28, however, are substantially less 
than the number of coils 24 in the transversely extending por 
tion 22. The spacing of the coils 26 in the portions 28 may 
differ substantially from that of the coils in the transversely ex 
tending portion 22. 

2 
The ends of each of the longitudinally extending portions 28 

of the filament 20 are connected to electrical support leads 32 
which are made of substantially heavier wire than is the fila 
ment 20. 

Prior filaments having coils extending substantially along 
their transverse length, tend to lose heat more rapidly from 
their end portions and thus are maintained at a lower tempera 
ture than the center portion. As a result, the electron emission 
from the center portion has occurred at a greater rate than 

0 from the end portions. This is undesirable because the result 
ing focal spot on the anode is not uniform. In a filament of the 
invention, the coils 26 in the longitudinally extending portions 
28 retard heat loss by conduction from the ends 30 of the 
transversely extending portion 22. This is accomplished by ad 
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in the longitudinally extending portions 28. Thus the filament 
temperature is maintained substantially uniform throughout 
the length of its transverse portion, and as a consequence, the 
electron emission is substantially uniform over the length of 
the filament. For example, in a conventional filament, the 
emission will be at acceptable levels only over about one-half 
the filament length at its center portion, the emission dropping 
off undesirably at the opposite ends. With the filament of the 
invention, acceptable emission levels can be maintained over 
about 80 percent of the length of the filament. 
A preferred form of filament in accordance with the present 

invention was constructed from a length of pure wolfram wire 
0.0075 inch in diameter. It had a transverse length of 0.580 
inch, and in such transverse length there were 31.5 coils or 
turns made on an 0.024 inch diameter mandrel. The longitu 
dinally extending portions of the filament were each 0.125 
inch long and each has three coils or turns also made on an 
0.024 inch diameter mandrel. The three coils in each of the 
longitudinally extending portions were found not to add sig 
nificantly to the emission from the cathode assembly, and the 
emission level was found to be substantially flat or constant 
over approximately 80 percent of the transverse length of the 
filament. 

if the emission from a filament constructed in accordance 
with the present invention manifests slight peaks at the ends of 
the transverse length thereof as a result of emission from the 
supplemental coils in the longitudinally extending portions, 
such peaks may be reduced by varying the number of coils or 
by other well known expedients. 
We claim: 
1. An X-ray tube comprising 
a longitudinally spaced anode and cathode; and 
a filament in said cathode, said filament comprising 
a transversely extending portion having a plurality of coils 

therein substantially along its entire length, and 
a longitudinally extending portion attached to each of the 
ends of said transversely extending portion, each of 
said longitudinally extending portions having a plurality 
of coils therein. 

2. An X-ray tube as set forth in claim 1, in which the 
number of coils in said iongitudinally extending portions of 
said filament are substantially less than the number of coils in 
said transversely extending portion. 

3. An X-ray tube as set forth in claim 1, in which said trans 
versely extending portion and said longitudinally extending 
portions of said filament are formed from the same diameter 
wire. 

4. An X-ray tube as set forth in claim 1, in which said coils 
in said transversely extending portion and said coils in said 
longitudinally extending portions of said filament are of con 
stant diameter. 
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