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My invention relates to improvements in

Réntgen apparatus, and the object of the im-

provements is to provide, in connection with
a Rontgen apparatus, automatic means for in-
5 terrupting the current in case the intensity
" of the current flowing through the Rontgen
tube is increased beyond & certain maximum,
~which may be the case for example in case of
© s 'ghort circuit, a brealk-down of the resistance
16 of the tube, cte. ‘The said safety device is
arranged so as to act on the primary or low-
voltage current of the system, and it'must
be controlled by the high-voltage current
flowing through the Rontgen tube. There-
15 fore, T provide means intermediate the high-
voltage side and the low-voltage side ‘of the
~safety device for preventing the transmission
of the high potential to the low-voltage side.
Tor this purpose the safety device is not di-
20 rectly included in the high-voltage circult,
but in a subsidiary circuit coupled with the
high-voltage circuit by means of a trans-
former, the primary and secondary of the said
transformer being separated from each other
25 by an insulation preventing the transmission
of the high voltage.

Tor the purpose of explaining the inven-
tion several examples embodying the same
have been shown in the accompanying draw-

30 ing, showing in

Figs. 1 to 6, several examples embodying
the invention in a diagrammatical way.

Referring now to the example illustrated
in Fig. 1, the primary b of a high-voltage

35 transformed T is included in the net @, and
the secondary ¢ of the gaid transformer is in-
cluded in the high-voltage circuit d of the
Rontgen tube ¢. Further, the primary cir-
cuit ¢ includes a i

40 part of an electromagnetic switch apparatus
7 responsive to current intensity. The elec-
tromagnetic coil * of the said safety switch
is included in a subsidiary circuit 4. The

switch arm 72 is acted upon by a spring 7°,

45 and it is adapted to be locked by means of &
nose f* of a spring-pressed pawl /%, an arm

5 of the said pawl projecting through the
wall of the casing for operation of the pawl
by hand. The circuit 7 is energized by the sec-

50 ondary I of a transformer T* the primary

switch arm #2 forming a -

% of which is included in the high-voltage
circuit d of the Rontgen tube:close to the
high-voltage terminal of the transformer T.
The coils & and ! are separated from each

- other by an insulation'7n adapted to prevent-
< the transmission of high voltage. The trans-

former Tt transforms the high-voltage cur-
rent of the cireuit d into low potential cur-

rent, so that the safety switch f receives only

low voltage. The switch f is regulated so

that normally the current intensity within
“the circuit ¢ is not sufficient for operating the

same. If howeverthe intensity of the current

‘flowing through the circuit d increases beyond
"2 certain maximum, for example by a short-
- cireuit, the switch arm f2 of the safety switch
f is attracted by the coil f*, thus interrupting

the primary circuit . Such a circuit may be

“produced for example by a person p making
contact simultaneously with both terminals of "¢

the transformer T, as has been indicated in

“the figure’in’ dotted lines. Now the spring-

pressed pawl f° locks the switch arm /2 in
position for interrupting the circuit until it

-is returned into releasing position by a pres-

sure on the arm f3, whereupon the switch
arm is returned into circuit closing position
by the spring f¢. - " :

Any known or preferred safety switch f
may be provided in the system. It is im--
portant that the transformer T* be disposed
as close as possible to the high-voltage ter-
minal of the high-voltage transformer, so
that the safety system may be operated by
any part of the circuit. In Fig. 2, which is®
therwise similar to Fig. 1, the transformer

‘Tt has been included in the box ¢ enclosing

the transformer T.

In the systems so far described the safety
switch 7 may fail to operate in case of a short-
circuit of the transformer T%. Therefore,
Fig. 3 shows a.modification in which - the
secondary ¢ of the transformer T is divided
into two sections, and the transformer T* is
located between. the said sections. In this’

-modification the safety system will be oper-

ative even in case of a short-circuit, because
a’ short-circuit current - will always flow

through the secondary c.-

‘When providing a transformer T* at one -
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side of the transformer T, the system may
fail to act for example by a connection to the
ground. Therefore, Fig. 4 shows a modifi-
cation in which two transformers T* and T®,
the latter having its primary included in the
high voltage circuit and its secondary in-
cluded in the supply current are provided one
at each side of the transformer T, the said
transformers T* and T? being preferably con-
nected in series with a single safety switch
f. If a person p touches the high-voltage
circuit @ for example at the point r, the
potential of the adjacent terminal of the
secondary ¢ is reduced to zero, while the po-
tential of the other terminal is doubled. If
now by reason of the said increase of the
potential a short-circuit current flows for
example from 2 over o to the ground, the
transformer T! is short-circuited so that it
is‘ineffective. But the said short-circuit cur-
rent flows from ground over p, n, ¢, &', %, 0
to ground, so that the transformer T2 oper-
ates the safety switch f.

In Tig. 5 1 have shown a modification in
which the primary circuit of the Réntgen ap-
paratus is switched out at any desired cur-
rent intensity of the Rontgen tube. As
shown a regulatable resistance ¢ is connected
in shunt to the safety switch 7, one terminal
of the said resistance being connected by a
Iead j to:one terminal of the coil 7 and the
movable contact » of the said resistance is
connected to the other terminal of the coil
l. The current generated in the transformer
Tt is divided according to the regulation of
the resistance ¢ at different ratios, one part
flowing through the said resistance, and the
other through the safety switch £, so that the
said safety switch 7 can be operated by cur-
rents of different intensities flowing through
the high-voltage circuit,

Further, in this modification the current
of the net passes through an auto-transformer
s and an ohmic resistance u into the primary
b of the high-voltage transformer, the said
auto-transformer having the function to reg-
ulate the voltage and being adapted to be
regulated by means of a contact lever ¢, and
the ohmic resistance u being adapted to be
regulated by means of a movable contact ».
The object of the ohmic resistance # is to
bridge the steps of the voltage of the auto-
transformer, and it is switched in when us-
ing the Rontgen system for radioscopic pur-
poses, while 1t must be switched out when
making photographs, because it would be
broken by the high current intensity needed
for taking photographs. On the other hand,
when taking photographs requiring current
intensities of from 20 to 100 milliampere the
safety switch 7 must be regulated so as to
be less sensitive. By connecting the movable
contacts 7 and » through the member 1 the
said regulating operations are made depend-
ent on each other.

Finally, as has been illustrated in Fig. 6,
the safety switch can be used for limiting the
load of the Réntgen tube. Fach Réntgen
tube is capable of a certain load written on a
shield fixed to it. If it is desired automati-
cally to prevent breaking of the Réntgen
tube by the safety switch, the said safety
switch must be constructed so that the in-
tensity of the current is smaller in case of
high veltage of the tube, than in case of low
voltage. For this reason the movable con-
tact 7 of the resistance ¢ is positively con-
nected with the contact lever ¢ of the voltage
switch s, for which purpose it is connected
by an insulating arm v with the lever ¢ or the

fulerum thereof, and for making the mova-

ble connection with the lead j/, the said mov-
able contact is adapted to shide on a contact
segment z connected with the said lead 7’

I claim:

A Raontgen system, comprising a primary
circuit including a voltage controlling
switch, a secondary circuit including the
Rontgen tube, a high-voltage transformer
having its primary included in said primary
circuit and its secondary in said secondary
circuit, a safety apparatus for the control
of said primary circuit and having a coil,
a third circuit including said coil, a second
transformer having its secondary included
in said third circuit and its primary included
in said secondary circuit, and a variable re-
sistance connected in shunt to said coil, and
having a regulating member being depend-
ent upon said veltage controlling switch.

In testimony whercof I affix iy signature.

JOSEF HOFMANN.

<t

w
(>

90

100

[
k=1
it

120




