Jan.15,1935. A. MUTSCHELLER 1,987,790

'X-RAY APPARATUS

Filed Feb. 9, 1929 © 2 Sheets-Sheet 1

j_:.suas.l N o ZO:ZQ;T:.;‘U‘H:Z

b

= A== =———}F \e W — : { o
e | | —= e}
B Er e e = e, STy
] — — = = e == ===
41 FEZ = b =F=l 3

77
# Ty Bl ,, T
17714l ___ = =AN =

)i
{1
Ay
|
| l]l
Il
it
!
{
|
W “i \
| p
N
Ml
ll
|
l]lm”
'hh”

s || o

ATTORNEY




Jan. 15, 1935,

A. MUTSCHELLER

X-RAY APPARATUS
Filed Feb. 9, 1929

\ 1%
46\ ——j” :"*;: M — T
- —_ == ===
_: EE Z 2 = /44
39,_ M 71— -] =1 T
— 78 =

1,987,790

2 Sheets—Sheet 2

EuRE

—=mm

A9 55

63 4230

6
4 47 46

2 56
-5

==—— =/ = = /54

147

= = o
e =
s | s

—A49

iEuRe O

3
w

| 49

67

INVENTQ

ﬂrf/zuﬂﬁuz‘,fcézﬁm

- Wabm framies

ATTORNEY




Patented Jan. 15, 1935 1,987,790

UNITED STATES PATENT OFFICE

1,987,790
X-RAY APPARATUS

Arthur Mutscheller, New York, N. Y., assignor to
Wappler Electric Company, Inc., 2 corporation
of New York :

Application February 9, 1929, Serial No. 338,693
5 Claims. (CL 250—34) '

My invention relates to X-ray apparatus, and 9. To provide a different cooling means in the
more especially to means for mounting an X-ray auxiliary tank from that used in the main tank.
tube or other vacuum discharge tube having a 10. To facilitate the distribution of heat from
heat-controlled cathode, this tube being in im- the anode of the X-ray tube or at the valve

5 mediate association with an oil transformer. tube, and-to cause said heat to be absorbed by & °

More particularly stated, I seek to provide a a body of oil or equivalent insulating madterial,
high tension transiormer casing, in the form of thus preventing overheating of the body of oil
a main tank containing oil or similar liquid or used as a cooling medium for the tube.
plastic insulating material with which the high 11. To promote the general efficiency of the

10 tension transformer is covered or into which it main tank and the auxiliary tank, by various 10
is submerged, and an auxiliary tank containing mechanical improvements hereinafter described.
oil or similar insulating material and into which Reference is made o the accompanying draw-
is submerged a vacuum discharge tube asso- ings forming a part of this specification and in
ciated with X-ray work, preferably an X-ray which - like reference characters indicate like

15 tube or a valve tube, and provided with a heat- parts throughout the several figures. 15
controlled cathode. ) Figure 1 is a front view, partly an elevation
Among the objects I seek to accomplish by and partly a section, showing one form of my
my invention are the following:— device.

1. To promote compactness, by placing the Figure 2 is an end view, partly an elevation
20 auxiliary tank within the main tank, so that and partly a section, of the form shown in Fig- 20
the effective space occupied by both tanks is wure 1. '
practically no greater than the space ordinarily Tigure 3 is a diagram of the wiring -of the
occupied by the main tank alone. “form of my device shown in Figures 1 and 2.
9. To improve the insulation and promote Tigure 4 is a plan view of the mechanism shown
25 other desirable objects, by enabling the main in Figures 1-and 2. .
transformer to be submerged in one kind of oil Tigure 5 is a front view, partly an elevation
or equivalent insulating material, the tube with- and partly a section, of another form of my
in the auxiliary tank being submerged in oil or device. i :
similar insulating material, preferably ‘but not Figure 6 is an end view, partly an elevation
80 necessarily of a different quality from that in and partly a section, of the form shown in Fig- 30
the main tank. ) ure 5. : ;
3. To facilitate the removal and replacement Figure 7 is a front view, partly an elevation
of the oil or equivalent insulating material in and partly a section, of still another form of
the main and auxiliary tanks, independently of my device.
35 each other. : Tigure 8 is a diagram of the wiring used in 36
4. To facilitate the removal and replacement the form of my device appearing in Figure 7.
of the auxiliary tank bodily, in relation to the Tigure 9 is a fragmentary section, correspond-
main tank. ing to the right-hand portion of Figure 1, and
5. To facilitate the removal and replacement showing a cooling system for the anode, differ-
40 of the X-ray tube or of the valve tube carried ing slightly from that contemplated by Figure 7. 40
by the auxiliary tank. , T will first describe the form of my device
6. To facilitate the removal of the vacuum appearing in Figures 1-to 4 inclusive. :
tube housed within the auxiliary tank, without A main tank is shown at 10, and has the
disturbing the insulation of the high tension ¢qurm of a box. This tank as here shown is of
4 transformer. . metal, but this is not essential.
T To prevent njur to he maln IO, contained wilhin e fank 101 ¢ 2ot 5L
; P 11, or equivalent insulating medium, such as wax.
case of accident to the tube housed within the ' o 1evel of this material is shown ab 12.
auxiliary tank. f tank 10 i lid 13, serving
50 8 To improve the insulation between the tube Mounted upon the tan is a lid 19, the 50
and the main transformer, by the insertion there- the double purpose of a closure member for the
petween of a separating wall of insulating ma- tank and a support for other parts, as herein-
terial, such as glass, phenolic condensation prod- after more fully explained. : .
uct or porcelain, having oil or the like on each Housed within the tank 10 is a high tension
85 side of said wall, ’ transformer 14, known in X-ray work as a main g5
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transformer, and suitable for energizing X-ray
and valve tubes.

The main transformer 14 carries high tension
windings 15 and 16.

A small transformer 17, of a type known in
this art as a heating transformer, is also housed
within the tank.

Mounted upon . the lid 13 and extending up-
wardly therefrom are a pair of post insulators 18,
19, and supported by these insulators is an X-ray
tube 20.

The lid 13 is somewhat narrower than the tank
10, so as to provide an opening 21 in-the top of
the tank.

A shelf 22 is removably fitted into this opening,
and is thus detachably mounted upon the tank
10.

Carried by the shelf 22, and hanging there-
from into the tank 10 when the shelf 22 occupies
its normal position, is an auxiliary tank 23,
made in this instance of glass.

The auxiliary tank 23 has the form of a trough,
and is-somewhat shorter than the tank 10, By
this arrangement, when the auxiliary tank 23
hangs into the main tank 10 as above described,
it is-well insulated by means of the insulating
medium 11.

The auxiliary tank 23 carries a body 24 of oil
or equivalent insulating material, the level of
which - is independent of the level of the oil or
other insulating medium contained within the
main tank. .

Secured to the sheif 22, and pending there-
from- into the auxiliary tank, are a pair of tube
supporters 25.-and 26, Carried by these tube sup-
porters is a valve tube 27.

The valve tube 27 is provided with a cathode 28
in the form of a filament adapted to be heated,
and is further provided with an anode 29, in this
instance of a kind suitable for use in a valve tube.

The valve tube 27 carrier a radiator 30,. s0
mounted and arranged as to extend through the
end wall of the auxiliary tank 23, and thus out
into the body of oil 11. By this arrangement ex-
cessive heat of the anode 29 is distributed into
the body of 0il 11.. Because this bedy of oilis quite
large; it does not heat up readily; and yet the heat
it receives from the radiator 30 enables the ancde
29-to be kept relatively cool.

The lid 22, carrying the auxiliary tank 23, as
above described, is provided with g pair of lugs 31,
31, which extend slightly over the adjacent edge
portion of the lid 13 of the main tank. This prac-
tically strengthens the lid 22, by bracing it rela-
tively to the lid 13.

The lid 22 is provided with a pair of knobs 32,
32, serving as handles for enabiing the auxiliary
tank 23 to be removed and replaced by hand.

A conductor 33 is connected with the X-ray
tube 20 and extends downwardly therefrom
through the insulator 18 and the intervening por-
tion of insulating medium 11, to the high tension
secondary winding 15. Similarly another con-
ductor 34 is connected with the X-ray tube and
extends therefrom through the post insulator 19
and the adjacent portion of the insulating me-
dium 11, to the secondary winding 16.

From the secondary winding 15 a conductor 35
extends to the cathode end of the valve tube 27.
Another conductor 36 extends from the anocde
end of this tube to the secondary winding 16.

The high tension transformer 14 is provided
with primary windings 37, 37, shown diagram-
matically in Figure 3, whereby it is energized.

The. conductors 35 and 36 are of adequate

1,987,790

length to enable the auxiliary tank 23 to be lifted
cut of the main tank. For this purpose, in prac-
tice, the conductors 35 and 36 are preferably
wound in helical form as may be understood
from Figure 2.

The cathode of the X-ray tube 20 and the
cathode of the valve tube 27 are energized from
the transformer 17 and thus heated, after the
manner in whicl cathodes have heretofore been
heated in this art.

The secondary circuit of the high tension
transformer 14 may be traced as follows: Sec-
ondary winding 15, conductor 35, valve tube 21,
conductor 36, secondary winding 16, conductor
34, X-ray tube 20 and conductor 33, back to sec-
ondary winding 15. From this eircuit it will be
noted that the X-ray tube 20 and the valve tube 27
are in series with each other, and also that the
valve tube serves to prevent discharges from tak-
ing place in the wrong direction through the X-
ray tube.

The. operator, by lifting the auxiliary tank 23
out of the main tank, can readily inspect, repair
and replace the valve tube and various other
parts carried by the auxiliary tank.

As an independent step the operator can in-
spect, remove and replace the main transformer
or any part thereof, without disturbing the aux-
iliary tank.

Should the valve tube burst or become dis-
abled in any way, this can do no harm to any-
thing outside of the auxiliary tank.

Should the X-ray tube burst or become dis-
abled, this can occasion no injury to anything
contained within the auxiliary tank.

The insulating medium 11 may be different
from the insulating medium 24. If each of these
insulating mediwms is an oil, one of them can
be thick and the other thin. A fine and thin
oil is preferably used in the auxiliary tank, and
it need not be renewed except at long intervals.
A somewhat coarser and cheaper oil may be used
to advantage in the main tank, and it may be re-
newed as often as required.

The insulation between the valve tube 27 and
the main transformer is greater than would ordi-
narily be the case, owing to the intervening wall
23 of the auxiliary tank.

In the form of my device appearing in Figures

5 and 6 the general arrangement is the same, but

the auxiliary tank containing the valve tube is
arranged somewhat differently.

The main tank is shown at 38, and the volume
of oil or equivalent insulating material contained
within the tank appears at 39. The main tank is
provided with g lid 40, and hanging from this
lid is a receptacle 41, which is the tube holder,
and s, of substantially cylindrical form. This
auxiliary tank is provided with a lid 43, which
rests at its edges upon the larger lid. 40 of the
main tank 38.

The auxiliary tank 41 contains a volume of oil
42 serving as insulating material, in which the
valve tube 27 is submerged. Tt will be noted
that in this instance the valve tube extends ver-
tically, like the tube holder 43.

The auxiliary tank 41 is provided with a clo-
sure plug 44, which admits of more than one use.
With this closure plug in position, as indicated in

Figure 5, the volume of insulating material 42 is 7

completely separated from the volume of insulat-
ing material 39. By removing the plug 44, the
volume of insulating materia] within the aux-
iliary tank 41 is merged into the volume of in-
sulating material carried by the main tank,
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With the closure plug 44 in position as shown,
the insulating material 42 may be of different
quality, or different limpidity, from that of the
insulating material 39. :

The electrical connections for the mechanism
shown in Figures 5 and 6 may be the same as
indicated by the diagram, Figure 3.

In the form of my device shown in Figure 7 the
main tank appears at 45, and its cover is shown
at 46.

The cover 46 carries a hanging wall 47, the bot-
tom edge of this wall being provided with a sup-
porting flange 48.

The auxiliary tank is shown at 49, and serves
the purpose of a tube holder. This suxiliary tank
is provided wtih a cover 50, which is preferably
integral with it. By means of this cover, the aux-
iliary tank may be lifted bodily out of the main
tank.

The auxiliary tank 49 is provided with a clo-
sure plug 51, like the closure plug 44 above de-
seribed.

In the form shown in Figures 7 and 8 the X-ray
tube appears at 52, and is located within the aux-
iliary tank 49. The X-ray tube carries a heat
radiator 53, which is in threaded connection with
the anode stem of the X-ray tube and extends
out into the body of insulating material 54, car-
ried by the main tank 45. When it is desired to
remove the auxiliary tank from the transformer
tank the radiator 53 is disconnected from the
former and the X-ray tube through a hand hole
or covered opening -(not shown) in the cover
plate 46 adjacent this end of the X-ray tube.

The tube holder 49 is provided with a support-
ing neck 56, into which is fitted one end of the
X-ray tube, and with a support 55 for the oppo-
site end of the X-ray tube.

In this form of my device a pair of conductors
58, 59 extend from the secondary windings 15,
16 to the terminals of the X-ray tube.

The secondary windings are connected with a
conductor 60, which leads to the ground at 61.

The tube holder contains a body of oil 62 or
equivalent insulating material, the level of which
is shown at 63. .

In Figure 9 I show fragmentarily a form of my
device, differing from the one above described
with reference to Figures T and 8.

The X-ray tube appears at 64, and its anode
at 65. Connected with the anode are a pair of
tubes 66, 67, through which oil is circulated, by
means of a pump or the like. This cools the anode
to a relatively low temperature. Except as other-
wise just described, the mechanism contemplated
by Figure 9 is like that above described with ref-
erence to Figures 7 and 8.

As may be noted from the foregoing descrip-
tion, the vacuum discharge tube housed within
the auxiliary tank may be either an X-ray tube
or a valve tube.

T do not limit myself to the precise construc-
tion illustrated in the drawings and above de-
seribed, as variations may be made therein with-
out departing from my invention, the scope of
which is commensurate with my claims.

Having thus described my invention, what I
claim as new and desire to secure by Letters Pat-
ent is as follows:—

1. In a device of the character described the
combination of a main tank serving as a trans-
former casing, a body of insulating material con-
tained in said main tank, a high tension trans-
former mounted within said main tank and cov-
ered by said body of insulating material, an aux-

fliary tank housed within said main tank and
extending into said body of insulating material,
a valve tube mounted within said auxiliary tank,
a body of liguid insulating material contained

within said auziliary tank and covering said :

valve tube, an X-ray tube carried by said main
tank and insulated therefrom, and connections
from said high tension thansformer to said valve
tube and said X-ray tube.

2. The combination of a main fank serving as
a transformer casing, a high-tension transformer
mounted within said tank, a body of insulating
and cooling material contained within said main
tank and covering said high-tension transformer,
an auxiliary tank detachably connected with said
main tgnk and when in position partially sur-
rounded by the body of insulating and cooling
material in said main tank, said auxiliary tank
containing a body of material serving as an in-
sulating and cooling medium independent of
the body of insulating material in said main tank,
a vacuum tube housed within said auxiliary tank
and provided with an ancde having a portion ex-
tending into contact with the body of insulating
and cooling medium in said main tank and cooled
thereby, and flexible connections from said trans-
former to said auxiliary tank and said vacuum
tube housed therein for the purpose of energizing
said vacuum tube. )

3. The combination with a main tank, a high-
tension transformer mounted therein, 2 body of
insulating material contained within said main
tank and covering said transformer, an auxiliary
tank detachably carried by said main tank and
substantially immersed in a body of insulating
material in said main tank, said auxiliary tank
containing a body of insulating material serving
as an insulating and cooling medium independent
of the body of insulating material in said main
tank, a vacuum tube housed within said auxiliary
tank and provided with an anode, a portion of
said anode being in contact with the insulating
and cooling medium in said auxiliary tank. for
cooling the same, and said anode provided with
s portion thereof in contact with the body of
insulating and cooling medium in said main tank
and additionally cooled thereby, and connections

from said main transformer to said auxiliary .

tank and to said vacuum tube for the purpose
of energizing the latter.

4. The combination of a main tank serving as
2 transformer casing, a high tension transformer
mounted within said main tank, a body of in-
sulating material contained within said main
tank and covering said high tension transformer,
an auxiliary tank connected with said main tank
and detachable therefrom, said auxiliary tank
containing & body of material serving as an in-
sulating medium and also as & cooling agent in-
dependent of the body of insulating material in
said main tank, a vacuum tube housed within
said auxiliary tank and provided with an anode
extending into contact with said first mentioned
body of insulating material and cooled thereby,
and connections from said transformer to said
auxiliary tank and. said vacuum tube housed
therein, for the purpose of energizing said vac-
uum tube.

5. The combination of a main tank, a high
tension transformer mounted therein, a body of
insulating material contained within said main
tank and covering said transformer, an auxiliary
tank detachably carried by said main tank and
substantially surrounded by the insulating ma-
terial in said main tank, said auxiliary tank con-
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taining a body of insulating material serving -as
an insulating medium and also as a cooling agent
independent of the body of insulating material
in said main tank, a vacuum tube housed within
5 said auxiliary tank and provided with an anode,
a portion of said anode being in contact with said

first mentioned body of insulating material and
being cooled thereby, and connections from said
main transformer to said auxiliary tank and said
vacuum tube for the purpose of energizing the
latter.

ARTHUR MUTSCHELLER.



