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in a concern. 
at , of IN ALEREO SANN 
the German Emperor, and 

in barg, Geriaany, have i 
Shey and itseful improvements 
ices for Röntgen Tubes, of 

g is a specification. 
relates Éo Röntgen tibes 
to cooling devices there 
bes with cooling devices 

s J.C. 

() 

iny present, inveiation is 
3 of his character in 
i as the cooling agent; 

asic is acc a his efficiently, have de 
- construction by which , 

3f hegi is insured betwee:) 
ube and the cooling rod 

ovable heat-absorber. s 

to lay preseat invention, 
ing rod arranged, for the 

its ength, ii. siastic or 
with the iniher surface of 

lode tube so that a large surface 
available for the efficient, exchange 

een the anticathode the and 
k 
at 8: 

od. Owing to this arrange 
of the anticatiode is trans 

y to the anticathode tube 
to the cooling rod, 

, absorber and can be 

id: 
S. 

tube, 
Fi 

against the 
i.e. tube either by 

y a separate spring. 
vention are ilius 
ing drawings, in 

argely in verticai 
tube provided with 

t re distice; Figs, 2, 

This close 

3 

i4 by means 
has free ac{{: 

and 5 are partial Sectional views of tire3. 
other forms of the invention; a 
is 3, cross section on ine A-3 of Fi; 
Fig. ( is a partial Sectional view of 3 racii. 
fied form of the invention: Fig. is : cross 
section oil line C-D of Fig. 6. 
As illustrated by Fig. , the 3:2;ics.iincide 

plaie i is connected in any suitable instine: 
with the anticathode tube 3, race of cop 
or the like and secured at, its ope 
end, by soldiering or otherwise, to ; he rae: 
ring 10. The latter is fused in 2. cu;. 
glass body 11 set the Ziroke 
nected with the buli 3 : i.e. ii.6nige: 
The nipple 12 and exia a cut of the i 
ierior of the Röntgen State from the 
rounding air, but the inside of the cup 
open to such air, so that the cooling : 
inity be introduced removably throi 
cap 13 and ring iO into he artic 
tube 3, The rod 5 is so constricted 
entire peripheral surface. So a 
within the tube 3, Yiii be in 
with the inner surface of the said tak 
insuring a rapid transfer of heat, 
tube 3, which absorbs the heat of tié 
cathode i, to the cooling rad. 5. This rod. 
is made Of copper or other suitabie ma 
&erial. 

in order to obtain a close contact, between 
the cooling rod 5 ind the antica hode tube 
3, the inner or lower end of the cooling roi 
is made hollow in Figs, i and 2 and pio 
vided with one or more longitudina sii is 
13 So as to make it, eiastic transversely, with 
a tendency to expand. In Fig. the upse 
end of the cooling rod has an axial care 

3 which the surrounding air 
the interior of the od 3 
.de tube 3. She ci K 

ow inter end of the ic 
2. longitudinal 

it of this ; 
14 and the icii 
$ogether for: o 
through which Surrounding, aii is gi 
access is tie is of the anticated 3. 
For the sake gi easy manipulation, the 
cooling rod is is provided with a handie i5 
secured to a loty 16 which clears the upper 
or outer end of the channel 4. " . 

Inasmuch as the lower end of the cooling 
rod 5 engages the adjacent portion of the 
anticathode tube 3 upon its entire circuin 
ference, in a heat-conducting relation, aii 
exceedingly rapid exchange or transfer of 
heat, wii occur between these ivo eleiner;3. 
As soon as the cooling rod has absorbed a 
sufficient, announ; of heat, it is removed for 
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the tube, and a cool rod is substituted. The cooling action of the inserted cooling rod 5 
is promoted by the fact that the surround 
ing air has permanent access to the interior 
of the anticathode tube 3 through the chan 
nel 14 and the hollow lower end of the cool ing rod. 
In the construction illustrated by Fig. 2, the Röntgen tube proper with the parts se 

cured to it permanently, is the same as in 
Fig. 1. The lower end of the cooling rod 
5 is hollow and made elastic by means of 
longitudinal slits 13 as before, but the chan 
nel 11 is omitted and the upper end of the 
rod is solid and has the handle 15 secured 
to it directly. Communication between the 

20 

longitudinal air passage (formed by the hol 
low lower end of the cooling rod) and the surrounding air is afforded in this case by 
apertures 1 opening into the space between 
the cup 11 and the cooling rod. 

Figs. 8 and 4 show another construction according to which the cooling rod com 
prises two members 5 and 5 made in the 25 

30 

35 

shape of cylinder segments, spaced to form 
slits between their opposing edges and also forming a longitudinal passage or channel 
which at its upper end communicates with 
the surrounding air and at its lower end 
with the interior of the anticathode tube 3. 
The upper ends of the members' 5", 5 are 
crossed and connected pivotally at 18 after 
the fashion of Scissors, their extremities 19, 20 constituting handles. To one of these 
handles, 20, is pivoted a transverse rod 22 extending through an opening 21 in the 

40 

other handle 19, and a spring 23, coiled 
around the rod 22, tends to force the handles 
19, 20 apart and thus presses the rod mem 
bers 5, 5 firmly against the inner surface 
of the anticathode tube 3, thus insuring a 
good heat-exchange relation between such 

45 

rigidly to the segmental members 5 and 5 
50 

tube and the cooling rod. An annular cap 
24 applied to the outer end of the nipple 12, 
serves as a guide for the cooling rod 5", 5. 
In Fig. 5, semicircular extensions 26 and 

27, pivotally connected at 25, are secured 
respectively, and across the loop formed by 
the said extensions is placed a rod 28 piv 
oted to one of the extensions, 26, and passing loosely through an opening 30 in the other 
extension 27. A spring 29, coiled around 
said rod 28, presses the members 5", 5 apart, 55 to secure the same action as described with 
reference to Figs, 3 and 4. Of course a 
spring bow or loop may be substituted for 
the spring 29, rod 28 and the two-part bow 
formed by the pivotally connected exten 'sions 26, 27. 
In Figs. 6 and the. member 5 is made 

hollos and provided at its outer end with 

1,095,12i. 

a cup like receptacle 5 adapted to receive a 
cooling medium 31. The other member 5 
of the cooling rod has segmental cross sec 
tion, as shown in Fig. 7, and is pivotally con 
nected to the lateral arm 32 of the member 
5° at 33. The outer end of the member 5 
terminates in an arm 34, and the ends of the 
arms 32 and 34 are provided with handles 
35 and 36 respectively. A spring 37, being 
coiled around the rod 38 pivoted to the arm 
34 at 39, presses the arms 32 and 34 apart, 
so as to bring the members 5 and 5 in close 
heat-exchange contact with the interior wall 
of the anticathode tube, and at the same time 
to form between said members 5°, 5, a longi 
tudinal air passage communicating with the 
interior of the anticathode tube 3 and with 
the outer air. After the cooling medium 3i 
has absorbed heat to a sufficient degree, the 
cooling rod 5,5 may be removed from the 
anticathode tube in order to replace the 
heated medium contained in the member 5 
and its receptacle 5 with fresh cooling me 
dium, in certain cases the member 5 of the 
device shown in Figs, 6 and 7, may likewise 
be made hollow and filled with a cooling medium. 
While compression springs have been 

shown in Figs. 3, 5 and 6 at 23, 29 and 37 
respectively, it will be obvious that tension springs or other devices may be used for the 
same purpose. These modifications and 
others maybe made without departing from. 
the nature of my invention the appended claims. 
I claim: . . . . . . . . . . . . ." 
1. A Röntgen tube provided with an anti 

cathode an anticathode tube extending out 
wardiy from the anticathode and open at. 
its outer end, and a cooling rod adapted to 
be set removably within said anticathode 

as set forth in 
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tube, said rod being constructed with a 
tendency to expand in spring-like fashion so 
as to secure a close heat-exchange contact be 
tween the outer surface of the cooling rod 
E. the inner surface of the anticathode tube. 

2. A Röntgen tube provided with an anti 
cathode, an anticathode tube extending out wardly from the anticathode, and a cooling rod adapted to be set removab 

0. 

110. 
ly within said anticathode tube, said rod consisting of a 

plurality of movably connected members, and means for forcing them apart into close 
engagement with the anticathode tube, 

In testimony whereof I have signed this specification in the presence of two subscrib ing witnesses, 
JOHN ALFRED MANNIIEIM. Witnesses: 

ERNEST. H. I. MUMMENTio F, 
FRANCIs R. SrEwART. 
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