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This invention relates to X-ray targets and, 
more particularly, to X-ray targets having an 
active Surface of tungsten or molybdenum and 
a main body of highly conductive metallic mate 

Srial Such as copper. 
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It has for a general object the provision of 
Such an X-ray target which Will give efficient 
Service under operating conditions With a Sub 
stantial reduction in the usual tendency in 
Service of the metal adjacent the refractory 
metal forming an active surface and the refrac 
tory metal itself to Crack and separate from each 
Other. 
A more specific object of the invention is the 

provision of such an X-ray target having a body 
of tungsten or molybdenum forming an active 
surface thereof, with at least the sides thereof 
Surrounded by and joined to a composition of 
tungsten or molybdenun. With a highly conduc 
tive metallic material, such as copper, which in 
turn is joined to a main body of highly conduc 
tive metallic material such as copper, to Sub 
stantially reduce the usual tendency of the metal 
adjacent the body of tungsten or molybdenum 
and the body of tungsten or molybdenum itself 
to crack and separate from each other, and ob 
tain greater efficiency and a longer Service life. 
Other objects of the in Vention Will in part be 

obvious and Will in part appear hereinafter. 
ihe invention accordingly comprises an ar 

ticle of manufacture poSSessing the features, 
properties, and the relation of elements which 
will be exemplified in the article hereinafter de 
scribed and the Scope of the invention of Which 
Will be indicated in the claims. 

For a fuller understanding of the nature and 
objects of the invention, reference should be 
had to the following detailed description taken 
in connection. With the accompanying dra Wing, 
in which: 

Fig.1 depicts a front elevational view of the 
X-ray target of the present invention; 

Fig. 2 depicts a side elevational View With parts 
in section of one form of the present invention; 

Fig. 3 depicts a side elevational view with parts 
broken away of another form of the present in 
vention. 

Prior to the present invention a common type 
"Of X-ray target consisted of a main body of 
copper in a face of which was set a body of 
tungsten. Which provided the active surface of 
the target as disclosed in the patent to Coolidge, 
No. 1,162,341, of November 30, 1915. Due to the 
wide difference of coefficient of expansion of the 

copper and tungsten, in operation CrackS Soon 
developed in the copper adjacent the body of 
tungsten aconpanied by a Separation of the cop 
per and tungsten and a frequent appearance of 
cracks in the tungsten body itself. 
These and other difficulties of the prior art 

aire Substantially reduced by the present inven 
tion. Which briefly consists of the provision of a 
composition of tungsten or molybdenum and a 
lighly conductive metallic material Such as cop 
per Surrounding and joined to at least the sides 
of the body of tungsten or molybdenum and to 
Which: the main body of the target is joined. 
This composition may be foilined in a knoWI. 
manner as that deSC1ribed in the Adams Patent 
No. 1,552,134 of September 1, 1925, or the Gil. 
lette Patent No. 1,539,810 of May 26, 1925. 
A tungsten body of a requisite shape, depend 

ing upon the focal point desired, may be sur 
rounded in a die by a finixture of particles of 
tungsteri and copper, the mixture pressed to 
form a Siug, and the resultant slug sintered in a 
Vacuum or redicing or inert atmosphere fur 
nace. A nain 3Ody of copper is then joined to 
the tungsten-copper composition in the furnace, 
preferably by the Well known method of casting. 
The X-ray tai'get of the present invention may 

also be formed by pressing and sintering a mix 
ture of particles of turgstein and copper to form 
a body of desired shape having a hole or recess 
therein. A tungStein body is then placed in the 
hole or receSS and joined to the tungsten-copper 
COIn position 3 ind the main body of copper joined 
thereto preferably at the same time by the well 
knoWh method of casting in a frunace. 
The tungstein-copper composition preferably 

consists of between about 59 per cent and 80 per 
cent by Weight of tungstein and a remainder 
chiefly of copper. 

Referring to the drawing, Figs. 1 and 2 de 
pict One form of X-ray target which embodies 
the present invention. A body iO of tungsten 
of desired shape is Surrounded by and joined to 
the body 11 of tungsten-copper composition to 
form a composite eleinent in turn joined to a 
main body of copper 12 in the manner described 
above. 
Another form of the invention is depicted in 

Fig. 3 Wheitein the X-ray target is formed from 
a body 13 of tungsten-copper composition pro 
vided with a recess in which is set the tungsten 
body 10. The usual main body of copper 12 is 
joined to the back of the body 13 of tungsten 
Copper composition. 

Since the tungsten-copper composition has a 
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density which is less than that of tungsten and 
greater than that of copper and a coefficient of 
expansion which lies between that of tungsten 
and that of copper, there is less tendency in Oper 
ation for the material adjacent the tungsten body 
to crack and separate therefron. X-ray targets 
of the present invention have been operated 
under similar conditions and for longer periods 
of time as compared with X-ray targets having 
a body of copper in which is Set a tungsten body, 
Without, any indication of the formation of 
cracks or the separation of the elements of the 
X-ray target. 
Molybdenum may be substituted for the tung 

sten. When molybdenum is used for the active 
Surface it is preferably Surrounded by a COInpo 
sition of rinolybdenum and a highly conductive 
metallic haterial Such as copper. The present 
invention also contenplates the USe of highly 
Cinductive metalic materials other than copper 

for the main body and as an ingredient of the 
surrounding composition. Such highly conduc 
tive metallic imaterials are preferably alloys of 
copper and of silver. In these modifications it 
is preferable to use as an ingredient of the Sur 
rounding composition the same highly conduc 
tive metalic material as is used to form the 
main body of the taiget, and to use as the other 
ingredient of the surrounding composition the 
same refractory metal used to form the active 
Surface of the target. 

It, Will thus be seen that the objects Set forth 
above are efficiently attained by the present in 
vention. 

Since certain changes may be made in the 
above article and different embodiments of the 
invention could be made Without departing from 
the Scope thereof, it is intended that all matter 
co&ied in the above description or shown in 
the accompanying drawing shall be interpreted 
as illustrative and not in a limiting Sense. 
Having described Oui invention, What we claim 

as new and desire to secure by Letters Patent, is: 
1. An X-ray taiget comprising a body of one 

of the refractory metals tungsten and molyb 
denurn, a composition of one of Said refractory 
metals with a highly conductive metallic ma 
terial surrounding and joined to at least the 
sides of Said body, and a cast main body of 
highly conductive metallic material having a 
face joined to Said Surrounding composition and 
covered beyond the margins of Said body of re 
fractory metal by said composition. 

2. An X-ray target Coimprising a body of One 
of the refractory metals tungsten and molyb 
denum, a composition of the selected refractory 
metal With a highly conductive metallic ma 

terial surrounding and joined to at least the 
sides of said body, and a cast main body of the 
Same highly conductive metallic material having 
a face joined to Said Surrounding composition 
and covered beyond the margins of said body 89 
of refractory metal by said composition. 

3. An X-ray target comprising a body of tung 
Sten, a composition of tungsten and copper Sur 
rounding and joined to at least the sides of Said 
tungsten body, and a cast main body of copper 85 
having a face joined to Said tungsten-COpper 
composition and covered beyond the margins of 
Said tungsten body by Said composition. 

4. An X-ray target comprising a body of One 
of the refractory metals tungsten and molyb- 90 
denun, a body of a composition of the Selected 
i.efi actory metal with a highly conductive metal 
lic imaterial Surfounding and joined to the SideS 
of Said refractory metal body, and a cast body of 
the same highly conductive netallic material 95 
having a face joined to and covered by Said com 
position body and Said body of refractory metal. 

5. Al. X-ray target conprising a body of tung 
Stein, a body of tungsten-copper composition 
surrounding and joined to the sides of Said 100 
tungstein body, and a cast main body of Coppe: 
having a face joined to and covered by Said 
body of tungsten-copper composition and Said 
tungsten body. 

6. An X-ray target comprising a body of one 105 
of the refractory metals tungsten and molyb 
denum, a body of a composition of the Selected 
efractory metal With a highly conductive ineta 

lic naterial having a receSS therein in Which 
said refractory metal body is set with the faces. 110 
thereof adjacent the walls of the recess joined 
thereto, and a cast body of the Sane highly 
conductive metallic material having a face joined 
to and covered by said composition body. 

7. An X-ray target comprising a body of tung- 5 
Stein, a body of tungsten-copper composition 
having a recess therein in which Said tungsten 
body is Set With the faces thereof adjacent the 
Walls of the recess joined thereto, and a cast 
body of copper having a face joined to and 20 
covered by Said body of tungsten-copper compo 
sition. 

8. An X-ray target comprising a body of tung 
sten, a composition of between about 50 per cent 
and 80 per cent tungsten and the balance chiefly 25, 
of copper Surrounding and joined to at least the 
sides of Said tungsten body, and a cast body of 
Copper having a face joined to said tungsten 
copper composition and covered beyond the mar 
gins of Said tungstel body by Said composition. 30 
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