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i i that T, JO.HN AvrvrEp Mawg-
of the German Emperor, and
me‘“rﬂ' Germany, have in-
%ful Tmprovement@
n Tubes, of
iz a apeu%cafion,
ﬂhusu to Ronlgen tubes
m Por\bnﬂ dwlceq }bhm‘u

ny present invenﬁon is
a of character in
sed ag :Zm cooling aomt
y this effciently, T have de-
construg stion by which' s
of hest in insered between
tube ‘md the coohnﬂ’ rod
2 removable heat-ab Ssorber.
my p vegent invention, I
rod arwaﬁged for the
its les ngth, In msﬁ;lc or
with

3
this

ihe inner surface 05”
tubs so that & large surface
fiable for the efficient mchﬂn@
ween uy‘,mulc%ﬂw@de tube de
‘ uwmw to ‘tﬂla EITaNge-
of the anticathode is trans-
yidly to &w anticathode tube
Lttﬁsz to m@ cooling rod,
2t absorber and can bo
i readily. with another cooling rod
fier it has absorbed heat to a s flicient sx-
The efficient oper ration m a cooling
r depends largely on
el hhflb pomon 01L
1 18 in heat-cond \um
a ﬂi]iﬂiuh@@” mbe? o
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o
prit]

&3

¢ tibe either by
y 4 svxmm spring.
veniion &m 'LHTIS~

larg ehf in verﬁ;lcqi
m‘“‘ provided with

devic oy

Figs, 8, 8 |

and § are

other forms of the mventmnl un& @ &
18 o cross section on line A—H of Fig. §
Tig. ¢ is a partial sectional view ol
fied form of the invention; fig. 7 is ¢
section on line C—D of Hig. 6.

As ilustrated by Fig. 1, the anbicathc
pmia 1 is connected in cmv sukthf METNer
with the anticzthode tube 3, made of coj

or the Iike and stcured st its ope
end, by soldering ox uéhevm g, 1o J*@ il
ung 10. The latter i is d fused in s cup
lage body 11 sef within 1«,7 8 mpblc i
ﬂ“(‘ued with therbulb 2 of the Honigen |
The nipple 12 -and cup 11 cub off the I
terior of the Hontgen fube from the
rounding air, but the inside of the cup
open to such a air, so that the ccohm
may be introduced removably thron
cup 11 and ring 10 im‘; ‘&he wti*
tube 8. The rod 5 ongtruehed
entive perl sheral ace, s¢.¥ar
vml‘m the tubs &, wili be in
with the inner suris £

& CrOss

is so

’zo*«*e {

'{

ce of the said tub
insuring a rvapid transfer of h
tube 8, v'ucb absorbg the heat of
cathode 1 L, to the cooling rod 5. 'T«.’his ol
is made of copper or other sultable ma-
terial, '

In order to obtain g close contact between
thc> cooling rod B and the anmc‘mxode fhbe
3, the inner or lower end of the cooling rod:
is made hollow in Figs, 1 and 2 and
vided with one or more longitudinal shr.;
13 so as to make i e‘auu(‘ .L;r“zm ersely, with
a tcnde%y to e:*qmmz, In Fig. 1 tho uppe
end of the cooling rod has an axial channel
34 by means of wm(h the surmunchm?‘ air
has free acew the interior of ¢

i of the « f“ube& ‘P‘
14 and the Lollow inper end of #l
together forn "‘éouo'itudilmi
through which the surrounding aiv is
aecsss to the interior of the antieathe :d
For the s“im of eagy manipulation, w
cooling rod & is provided with o handle 13
secured to a bo w 16 which clears the upper
or outer end of the channel 14.

Tnasmuch a5 the lower end 0}“ the cooli ng
rod § engages the %d]dcem portion of Lhe
‘m uhodﬂ tube 3 upon its entire cireum-
ference, in a heat-conducting daﬂwn, &t
exceeeﬁmgﬂy rapid exchange or transfer of
heat will occur between these fwo elemenfs.
As soon as the cooling rod has J)voﬂ'qed( @
sufficient amount of mat 1t is removed from
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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 thai the surround-
ing air has permanent aceess to the interior
of the anticathode tube g through the chan-
nel 14°and the hollow lower end of the cool-
ing rod. : i

In the construction illustrated by Tig. 2,
the Rontgen tube ‘proper with the parts se-
cured to 1t

longitudin_al 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

~ 1 toit directly. Communication between the

20

longitudinal air bassage (formed by the hol-
low lower end of the cooling rod} and the
surrounding air is afforded in this case by
apertures 17 opening into the space between
the cup 11 and the cooling rod. R

. Figs. 8 and 4 show another construction

. according to which the cooling ‘rod com-

30

35

. extending th

40

" tybe and the
24 applied to

45

. rigidly to the

50

brises two members 5 and &b made in the
shape of cylinder segments, spaced to form
slits between their opposing edges and ajso
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 8.
The upper ends of the members: 52, 5b 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 99
rough ‘an opening 21 in the
other handle ' _
around the rod 92, tends ¢ orce the handles
19, 20 apart and thus presses the rod mem-
bers 5, "5p firmly against the inper surface
of the anticathode tube 3, thus insuring a
good heat-exchange relation between such
cooling rod. An annular cap
theouterend of the nipple 12,
sérves as a guide for the cooling rod e, 5v,
In Fig. 5, semicircular extensions 26 and
27, pivotally connected af 25, afe 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 throtigh an opening 30 in the other

extension 27. A spring 29, coiled around

. said,rod 28, presses the members 52, 5 apart,

55
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to secure the same action g described with
reference to Figs. 8 and 4. f course g
-spring bow or loop may be substituted for
the spring 29, rod 98 and the two-part bow
formed by the pivotully connected exten.
sions 26, 97, - :

 In Figs. 6 and 7 the. member e

is made
hollo® ang pravided af

its outer end with

.cooling medinm 381,

' be made hollow ‘and
medium,

19, and a sgring 28, coiled |
o

segmental members 5¢ and 5v |

" specification in

1,005,121

a cup like receptacle 5° adapted to receive a
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 82 of the member
5¢ at 83. The outer end of the member 5¢
terminates in an arm 34, and the ends of the
arms 32 and 84 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,
S0 a5 to. bring the members 5° and 5t in close
heat-exchange contact with the interior wall
of the anticathode tube, and at the sume time
t¢ form between said members 5°, 54, longi-
tudinal air passage communicating with the
interior of the anticathode tube 3 and with
the outer air. " After the cooling medium 81
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 mediuin contained in the member 5
and ifs receptacle 5° with fresh cooling me-
dium,  Tn certain cases the member 59 of the

device shown in Figs. 6 and 7, may likewise
ﬁlledv with a cooling

While compression springs have been
shown in Figs. 8, 5 and 6 at 28, 29 and 37
respectively, 1t will be obvious that tension
SPrings or other devices may be used for the
same purpose. These modifications ang

others may be made without departing from.
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ga:

the nature of my invention as set foyth in, -

the appended claims,
Iclaim: - e
1. A Réntgen tubé provided with an anti-
cathode, ap ﬁhticathoge tube extending ont-

100

wardly from the anticathode and open at. -

lts outer end, and a cooling rod adapted to
be set removably within said anticathode
tube ‘
tend,e'ncy to expand in spring-like fashion 80
as to secure a close heat-exchange contact be-
tween the outer surface of the cooling rod

and the inner surface of the anticat ode‘

tube.

2. A Réntgen tube provided with -
cathode, an anticathode tube extending out-
wardly from the anticathode, and a cooling
rod adapted to be set remova

an antj-

ly within said -

said rod being constructed with g -
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anticathode tube, said rod consisting of a° -

plyrality of movably connected members,
and means for' forcing them
crgagement with the anticathode tube,
In testimony whersof I have signed this
the presence of two subserib.
JOHN ALF

RED MANNHRTM.
Witnesses: '

Ernese H. L. Mumamns HOLR,
Francts R. Sreware,

ing witnesses,
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