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-8 Claiims.

This mventmn relates to X-ray apparatus, and
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specifically to an X-ray apparatus having a high voltage ;
generator and “an- X-ray ‘tibe, which are .accommodated
in a’ common: hou_ ng (single tank X-ray’ apparatus) and

-which dre, -if “hecéssary, separated from each’ othex by
a‘partition wall. Beéing of a umtary structiite; the whole
-apparatis miust bs moved in order to- focus -the X—ray
tube to an o6bject:
" apparatus have previously only been bu1lt on the so-
called” hilf-wave rectification - prifciple,  in which the
X-ray tubes’ themselves éffect  the rectification. of the

20:

For. this reason; single" tank Xiray

of 'thé 1ays.

e g2
and showmg particularly the favorable spatial arrange-
ment of parts thereof; and -

Fig. 7 is a side view- of Fig.® 6 Wlth the tank partly

,broken away to show the interior disposition of parts.

The structure 1llustrated in Flg_s_ 1 and 2 comprises -
) hous, g'l in which are accommodated an X-ray tube
2, a hiOh-voltage transformer -comprising an iron core 3
and two toils 4--and 5, and a heating-current trans-

‘formér 6 for the Xray tube 2. Accordmg to the inven-
,tlon,

r'oups of rod-shaped rectifier elements 7 to. 16 and
17 6 26 aré respectlvely disposed _cncumferentlally of
the coils 4 and 5 and intérconnected with the other -
sw1tchmg elements to form a Graetz rectlﬁer arrange-
ment

REE the example 111ustrated m Flgs 3 4 and 5 a hlgh-.
voltage transformer 3l and a heatmg-current transformer

32 for an X—ray tube 34 ﬁtted in.an msulatmg tube 33,

lare arranged in the lower portion of a protective . hous- .

ing 30. The 1nsulat1ng tube 33 is prov1ded with ‘an
Aaperture, . 35 formed therein .and the protective housing
30 is prov1ded with a wmdow 52 to allow the. passage -
As shown in Flg 4, contalners 36.to 47
g rectlﬁers in the form of tablets, are arranged,

' peripherally of the middle portion - of the, 1nsulat1ng tube
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high-voltage alternatinig current rectlﬁer tubes- -and, asso-. »
ciated heating-ciirrént transformers can, accordmgly be

dispensed w1th’ thus effectlng a’ savmg m 'space and
weight. o

The reductior in wei_
voltage' dty re‘c’tiﬁe‘rs- in:

obtamable by the 1ise, of high-

d:-of hot cathode- valves like-: .
w1se brmgs con ructlo -of X-ray smgle tank apparatus -

33. Tubular capacitors 48 and 49 dre disposed at the

’outer‘ends of the 1nsulatmg tube 33 Dampmg resrstors'

y ,urrent n_ the event of 1mpact 1omzat10n occur-
nng 1n th X—ray tube .

_ These
leads accordingly need: not pass pomts carrylng a poten-
tial differmg cons1derably from the potential of the leads, .

ic . which, would necessitate a very bulky constructlon owmg

built up in sa1d rod-shaped contamers a plurahty of

said containers electrically serially connected_ formlng

the place of ot valves, and a'stfuctural elenient (h1gh-
voltage transformer coil, X-ray tube) of circular ¢ross
section, the rod-shaped :containers of. said. container
groups ‘being distributéd circumferentially of said struc-
tural element with their longxtudlnal axes extending par-
allel to the longitudinal axis: of said structural element
and being electrlcally connected the‘ with.

In the arrangérient according t th_e 1nvent1
elements accommodatéd il the protective housmg are

spatially so disposed that only slight differences in poten- 5

tial occur in operation between neighboring ‘points
thereof -and very short connecting wires are necessary
for the points to be connected.

~ Two examples of embodiments: of the mventron will
- now be described with. reference to the accompanymg
drawings in which

to the lnsulatmg spacings that would have to be main-
tained.

Figs. 6. and 7 show. a housmg made of. steel tubing
61 Cross-! sectionally substantially in the, form of the.nu-
meral 8 and closed at both ends by covers 62 and, 63
welded thereinto. ~ The. core 65 of a high- voltage trans-
former is mounted with one of its ends.on the.inside. of
the cover 62 by means of a supportmc strap.. 64.and is
prov1ded at its opposxte end, with a pm 66 engaging in a

. central bore formed in the. wall of .a _pot. 67. fitted in

60 in
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the cover 63. An insulated primary c011 68 is. shpped
onto “the core.65 and, upon the coil 68 . are arranged
i '.by_sxde two. secondary .coils 71 and. .72 enclosed in
insn tmg ‘wrappings 69 and 70. U-shaped short-circuit
plates 73 are then fitted in. ray-shape on the central core
65 OVer, the coils 71 and 72. The cyhndrical transformer
aggregate thus built. up carries -a tubnlar- rectiﬁer aggre-
gate 74 which is shpped thereon and which is constmcted
in the following manner. .

A paper tube 76 fixed uniformly distributed peripher-
ally of .a thin insulating tube 75, contains rectifier rods

- .77 connected in series and is bent in meander fashion at

Flg 1 is a cross sectional v1ew of a smgle tank X-rayf

apparatus,
-Fig. 2 showsa circuit diagram of the apparatus;

Fig. 3 illustrates a single tank.X-ray apparatus of

- modified construction in a longitudinal section; .
Fig. 4 is a transverse cross section along line IV—IV.
of Fig. 3;

Fig. 5 shows a circuit dlagram for the apparatus made'

in accordance with Figs. 3and 4;
Fig. 6 is a perspective view of a single tank X-ray

apparatus incorporating the features of the invention.

85

" compact high-voltage unit.

60v the points where the rectifier rods 77 join. This assembly

is thereupon wrapped with paper strips 78 and thus forms
the self-contained tubular rectifier aggregate 74 which is
assembled with the high-voltage transformer to form a
The rectifier chain is in the
manner - illustrated in Fig. 2 electrically connected with
the secondary coils 71 and 72 and with an X-ray tube -
79 disposed “above. the high-voltage unit. . The ‘thickly’
wrapped connecting wires. are designated in Figs. 6 and

- 7 by numerals 80, 81, 82, 83.° The X-ray tube 79 is
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cemented-at the cathode end in a socket 84 to which are
connected the connecting wire 80 for the high-voltage
and also wrapped output wires 85 of a heating current
transformer 86, the transformer being held on the cover
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62 by a retainer plate 87. The socket 84 is bolted to
an extension 89 of the cover 63 by means of an extension
88, an oil-tight joint being obtained by means of clips 90.
The anode end of the tube 79 fits loosely in an annular
stator 92 of a rotary anode motor and is resiliently
pressed against a-socket 93 engaged by the connecting
wire 82.

The housing has a ray outlet aperture which is closed
by a cap 94 of synthetic material positioned.close to:the
X-ray tube 79 and thus leaving only a small volume of
oil between it and the wall of the tube. A funnel-shaped
extension 95 on the ray outlet aperture serves for fit-
ting a ray dlaphragm or the like. The heat expansion
of the insulating oil is assured by a bellows 96, disposed
in the previously mentioned pot 67 provided with several
bores, to.be pressed oil-tight against a flange 67a of the
pot 67 which is closed by a protectlve cover 97. Current

4

2, X-ray apparatus is set forth in claim 1, wherein said

" rod-shaped containers are arranged on an insulating

10
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lead wires-98 and 99 for the primary coils of the high--.

tension transformer and. the heating current transformer

extend through glass beads 100 and 101 fused in the
cover 62. Current lead wires 102—104 (Fig. 6) for the
stator- 92 extend similarly through glass beads 105—107
fused in the housing 61.

To exchange the tube 79, the connections at 89 and
90 are loosened, after the apparatus has been placed-in
standing position with the cover 63 at the bottom, an-

other connection between two parts 88a and 88b of the -

holding element 88 becoming accessible after the removal
of a plug 108 and such connection can then- also be
loosened. The wires 80 and 85 can thereupon be. dis-
connected and the tube 79 removed from the socket 93
and the stator 92. Should it be necessary, after assem-
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bling. the apparatus, to again open the housing, the -

welded seam on the edges of the steel tube 61 and the
covers 62.and 63 can be ground off. The flanges of the
covers 62 and 63 are made sufficiently long so that they
can again be welded in position.

" Changes and ‘modifications may be made within the
scope -and spirit of the appended claims which define
what is believed to be new and desired to have protected
by Letters Patent.

I claim:

1. X-ray apparatus comprising a high-voltage gener-
ator having a high voltage transformer structure, an
X-ray tube structure, a common protective housing ac-
commodating said high-voltage génerator and said X-ray
tube structure, said- high-voltage generator incorporat-
ing rod-shaped containers, rectifier tablets built up in said
rod-shaped containers, a plurality of said containers being
electrically connected in series and forming container
groups functionally effective in the manner of hot valves,
and an insulating structural element of tubular cross sec-
tion in which at least a portion of one of said structures
is disposed, said rod-shaped containers of each container
group being distributed about said structural element
circumferentially thereof and closely spaced therefrom
and with their longitudinal axes extending parallel to the
longitudinal axis of such structural element,
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tube constituting said stuctural element and surrounding
the X-ray tube structure.

3. X-ray apparatus as set forth in claim 1, wherein
said rod-shaped containers are disposed on an insulating
tube constituting said structural element and surrounding
the X-ray tube. structure, and tubular high-voltage ca-
pacitors also disposed on said msulatmg tube.

4. X-ray apparatus as set forth in claim 1, wherem
said rod- shaped containers which are electrically con-
nected in series are surrounded by an insulating tube
folded in meander fashion at the electnc connection
pomts between the containers.

5. X-ray apparatus comprising ‘a common - housing
whlch encloses an X-ray tube and also a high-voltage
transformer including a primary coil and two secondary

coils disposed side by side on said primary coil in. gener-

ally circular configuration relative thereto, four groups

of rod-shaped containers distributed peripherally of said

secondary coils with -their 10ng1tudma1 axes extending
parallel to- the longitudinal axis of said _secondary coils,
each container having rectifier tablets enclosed therein,
and means for electrically mterconnectmg said groups of
containers with said secondary coils in accordance with

the Graetz system.

6. X-ray apparatus accordmg to. claim 5,  comprising’
an insulating tube surrounding said secondary coils for
supporting said rod-shaped containers:

7. X-ray apparatus according to claim 5, compnsmg
an insulating tube surroundmg said contamers, said insu-
Iating tube being folded: in meander fashion at the elec-
trical connection points between said containers. -

‘8, X-ray apparatus comprising -a high-voltage gener-
ator, an X-ray tube, a common protective housing accom-
modating said high: voltage generator and said X—ray
tube, said high voltage generator mcorporatmg a cylin-
drical transformer and rod-shaped contamers, rectifier
tablets built up in said rod-shaped containers, a plurality
of said containers being electrically connected in series
and forming container groups functionally. effective in
the manner of hot valves, and a structural element of
circular cross section comprising an insulating tube, said
rod-shaped containers of each container group being dis-
tributed about said. structural element circumferentially
thereof and closely spaced therefrom and with their lon-
gitudinal axes extending parallel to the longitudinal axis
of said structural element, the latter being slipped onto
said transformer and forming a high voltage unit there-
with,
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