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Patented Sept. 16, 1952 2,611,095 

UNITED STATES PATENT OFFICE 
SHOCKPROOF HEAD FOR, X-RAY 

APPARATUS 
Edwin R. Goldfield, University Heights, and Ed 
ward B. Graves, South Euclid, Ohio, assignors 
to Picker X-Ray Corporation, Waite Manufac 
turing Division, Inc., Cleveland, Ohio, a corpo 
ration of Ohio 
Application August 31, 1949, Serial No. 113,343 

1. 
This invention relates to improvements in 

housings for X-ray tubes, and particularly to a 
housing which contains the transformer, as Well 
as the tube, and which embodies a unit that is 
mounted for pivotal movement with respect to 
a Supporting arm. 
One of the difficulties encountered in the 

manufacture of an X-ray tube housing which has 
the transformer and tube mounted as a unitary 
construction therein has been the relatively low 
ratio of radiation output per pound of Weight. 
This has been due inherently to the fact that 
the weight must be kept sufficiently low to per 
mit movement of the head with respect to the 
Support. A relatively low Weight, however, di 
minishes the radiation power of the X-ray tube. 
An object of the present invention therefore 

is to construct an X-ray tube head which is 
Sufficiently compact as to increase the relative 
ratio of radiation. Output per pound of weight, 
and which had adequate Space for the component 
parts. An additional object is to provide ade 
quate cooling of the X-ray tube with a minimum 
amount of fluid, and at the Same time to obtain 
a construction which is attractive in appearance. 

Referring now to the drawings, Fig. 1 is a ver 
tical Section taken longitudinally through an 
X-ray tube head embodying the present inven 
tion: Fig. 2 is a perspective view of the head 
mounted in a Supporting bracket; Fig. 3 is a sec 
tion taken on a plane indicated by the line 3-3 
in Fig. 1: Fig. 4 is an end view of the head taken 
from the end indicated by the line 4-4 in Fig. 1; 
Fig. 5 is an exploded perspective view illustrating 
a part of the assembly; Fig. 6 is a fragmentary 
Sectional view showing a modified construction. 
In the drawing, the invention is shown as a 

unit which includes a liquid tight shell or hous 
ing comprising an upper section 0 and a lower 
Section i , each of which is substantially semi 
elliptical in cross-sectional shape. The upper 
Section has flanges 2 and 3 (Fig. 3), while the 
lower section has flanges 4 and 5 extending 
longitudinally of the unit and outwardly there 
from. Similarly, the end portions of the upper 
Section have flanges 6 and IT while the end por 
tions of the lower section have flanges 8 and 9 
respectively. All of the flanges of the lower sec 
tion lie in the same plane, whereas the end por 
tions of the end fanges or the upper section 
lie in the same plane as the longitudinal flanges, 
but the mid-portions of the end flanges are 
arched as is shown in Fig. 5. 
The housing Sections are assembled upon a 

core 25 of the main transformer and in such 
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2 
manraer as to hold the transformer core lannina 
tions securely clamped together without the 
need for extraneous clanping means. A pre 
ferred form of apparatus for clamping the Sec 
tions together embodies a band 26 which extends 
around the core and is engaged by the irespec 
tive fanges of the upper and lower sections. As 
shown in Fig. 3, each flange is bent near its 
marginal edges outwardly away from the core 
and thence in Wardly so as to provide a recess 
into Which an edge portion of the band may 
eXtend. Thereupon the edge portions of the re 
Spective flanges are soldiered or brazed to the 
band SO as to effect a tight joint against the 
transformer core and also to obtain a fiuid tight 
CaSIng. 
The core 23 is shown as a shell type having 

coils 28 and 29 on the central leg 27 thereof 
Which occupy Substantially all of the central 
portion of the housing. Within the chamber 
above the coils and in close fitting engagement 
With the curved walls of the upper section is 
a plate 30 which extends for substantially the 
full length of the section, and which may have 
flanges 3 and 32 that extend outwardly along 
the lower longitudinal edges and are disposed be 
tWeen the core and the respective flanges 12 
and 3 of the upper section. The curved plate 
39 provides a support for a filament transformer 
having a core 33 and coils 34 and also provides 
a Support for an expansible belows 35. The 
bellows has one end 36 sealed but has tha other 
end 37 open to the atmosphere through an open 
ing in an end Wall of the section 0. 
The chamber within the lower section beneath 

the transformer coils 28 and 29 is occupied by 
the X-ray tube which is indicated at 40 as being 
positioned within a cylindrical X-ray proof in 
Sulating shield or casing 4 which, in turn, is 
Suitably fastened to the shell. A preferred form 
of Such fastening includes ears 42 which extend 
outwardly from the casing and which are 
adapted to engage flanges 43 on a curved sup 
porting plate 44. Such plate is rigidly fastened, 
as by Soldering, to the shell and has an aperture 
in its lower central portion for receiving an 
inverted cup-shaped member 45 which is inter. 
nally threaded and is adapted to receive a trans 
parent plate window member 46. The member 
48 may be drawn tightly against the gasket 47 
So as to maintain a liquid tight seal within the 
housing. An Outer guide 48 surrounds the open 
ing and Serves as an additional medium for con 
fining the rays. 
Access to the interior of the housing for in 

  



3 
sertion and removal of the X-ray tube may be 
had through an opening 50 in an end Wall of 
the lower section. The opening may be sealed 
by a removable closure plate 5 that is fastened 
to the housing by a nut. 52. Connections from 
the transformers to the tube may be made auto 
matically through the connectors 53 and 54 upon 
insertion of the X-ray tube into the casing. 4. 
The bearing Supports for the unit comprise 

trunnions which, in Fig. 1, are shown as cup 
shaped members 55 and 58 that are fastened by 
securing members 5 and 58 respectively to the 
band 25. The bearing members extend into cor 
responding apertures in the arms 60 of the yoke 
23 and are held in place by cap plates 6 in Such 
manner as to permit an OScillating movement of 
the head with respect to the yoke. 

Fig. 6 shows a modification of the invention 
Wherein provision is made for dissipating the 
heat developed upon operation of the X-ray tube. 
This may be accomplished by mounting a motor 
driven impeller Within a casing which is 
attached to the housing, preferably to the bottom 
section thereof and on the end opposite the 
opening 53. Ihe housing may then be filled with 
liquid through an opening in the plate 5 which 
is closable by a plug 5, and the arrangement is 
Such that upon operation of the impeller the 
liquid Will be made in the direction indicated by 
the arrows in Fig. 6 and thus circulated through 
out the interior of the housing. 
An important advantage of the present inven 

tion is the compactness of the head as well as 
the relatively high ratio of radiation output per 
pound of weight. By mounting the main trans 
former at the central portion of the housing the 
core laninations can be Securely clamped to 
gether by means of the band which is utilized 
for making the joint between the upper and lower 
Sections. There is thus adequate space above the 
transformer for the filament transformer, as well 
as the expansible bellows, and there is ample 
space beneath the main transformer for the re ception of the X-ray tube. 
We claim: 
i. An X-ray tube head comprising in combina 

tion, a transformer core of the shell type having 
a central leg, a pair of transformer coils posi 
ticised on Said central leg, a pair of hollow sheet 
metal inenbers each having an open end with 
OutWardly extending marginal flanges adapted to 
bear if abutting relation against opposite margin 
all edges of said core, a hand extending around 
the CC'e respectively and nears for sealing the 
band to the iianges so as to provide a leak proof 
housing, trunnion members attached to the band 
at Opposite ends of the core, said housing sections 
each being Substantially semi-elliptical in cross 
Sectional shape and having chanbers therein 
above and below said transformar coils, a tubular 
Eileinber. Within One of Said chambers and adapted 
to receive an X-ray tube, and a filament trans 
former and an expansioie heilows occupying the 
other of Said chambers. - 

2. An X-ray tube head comprising in con 
bination, a pair of hollow half-sections each hav 
ing an Open end with marginal outwardly extend 
ing flange portions, a main transformer core posi 
tioned between said hollow sections and having a 
dimension in the plane of said marginal flange 
portions greater than the open end of said half 
Sections, means clamping said respective flange 
portions in abutting relation to adjacent marginal 
edges of said core to provide a fluid-tight housing 
therefor, transformer coils on said core within the 
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housing, a receptacle positioned in said housing at 
one side of the transformer coils adapted to receive 
an X-ray tube, said lower Section having an open 
ing in registration with the receptacle Sufficiently 
large to pass an X-ray tube, removable means for 
sealing said opening, and a filament transformer 
positioned in the housing on the opposite side of 
said transformer cois. 

3. An X-ray tube head comprising in combi 
nation, a pair of haif-shell sections each having 
an open end with marginal outWardly extending 
fiange portions, a transformer core, a pair of 
transformer coils mounted on said core, said core 
and coils positioned between the respective open 
ends of Said half-shell sections and having a 
dimension in the plane of said flange portions 
greater than the open ends of said half-shell 
Sections, means clamping Said respective flange 
portions in abutting relation to adjacent marginal 
edges of the core to provide a fluid-tight housing 
therefor and forming chambers above and below 
the transformer coils, means in one of said cham 
bers including an opening through the chamber 
adapted for removably receiving and supporting 
ail X-ray tube therein, means for sealing the 
opening, and the other of said chambers having 
a filainent tiransforther and an expansible bellows 
induited thereira. - 

4. An X-ray tube head comprising in combi 
nation, a transformer core, upper and lower hol 
low half Sections each having a substantially 
Semi-elliptical cross-sectional shape and each 
having an Open end with marginal outwardly 
extending fanges, a band embraced by portions 

5 of Said fanges and extending around the marginal 
edge of Said COre normal to said flange portions, 
Said band coacting with said flange portions to 
claimp said respective flange portions in abutting 
relation to adjacent marginal edges of said trans 
former core to provide a fluid-tight housing there 
for, transformer coils on said core within the 
housing, said housing having chambers above and 
below the transformer coils, a filament trans 
former and an expansible member carried by the 
upper Section and occupying one of said chambers, 
an X-ray tube receptacle occupying the other 
chamber, Said lower section having an opening 
in registration with the receptacle through which 
all X-ray tube may be inserted into or withdrawn. 
from Said receptacle, and means for sealing said 
Operling. - 

5. Ain 3-ray tube head comprising two hollow 
half-Sections, each of Said sections having an 
Open end With marginal outwardly extending 
flange portions, a transformer core disposed be 
tWeen the respective open ends of said half 
Sections and having a dimension in the plane of 
Said flange portions greater than the respective 
Open ends of Said Sections, means clamping said 
respective flange portions in abutting relation to 
adjacent marginal edges of said core to secure the 
half-sections thereto and to provide a fluid-tight 
housing therefor, transformer coils on said core, 
Supporting plates in contiguous engagement with 
the iniler. Walls of Said respective half-sections, a 
tubulai' i'eceptacle mounted upon one of said 
plates adapted to receive an X-ray tube within 
Che Section, an opening through said one section 
adapted to pass an X-ray tube into said recep 
tacle, means for Sealing the opening, an expansible 
device carried by the other of said plates in the 
other section, and a filament transformer 
mounted in one of said sections. 

6. An X-ray tube head comprising in combi 
nation, a pair of hollow half-sections having a 
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substantially semi-elliptical cross-sectional shape, 
each of said half-sections having an open end 
with outwardly extending marginal flange por 
tions, a main transformer core and coils centrally 
positioned between the open ends of said hollow 
sections and having a dimension in the plane 
of said flange portions greater than the Open ends 
of said sections, means securely clamping Said 
respective flange portions in abutting relation to 
adjacent marginal edges of Said transformer 
core to provide a fluid-tight housing therefor, 
trunnions on said housing adjacent opposite ends 
of said core, said housing having chambers above 
and below the transformer, an X-ray tube Sup 
ported in one of said chambers, said tube Sup 
porting chamber having normally sealed means 
providing access to said X-ray tube, a filament 
transformer occupying another of said chambers, 
said housing having a liquid therein, and impeller 
means in one of said sections for circulating Said 
liquid. 

7. An X-ray tube head comprising in combi 
nation, a pair of complementary hollow half 
sections adapted to coact to form a housing, each 
of said hollow half-sections having an Open end 
with marginal outwardly extending flange por 
tions, a main transformer core and coils centrally 
positioned between the open ends of said respec 
tive half-sections, said core having a dimension 
in the plane of said flange portions greater than 
the opening in said half-sections, a band emi 
braced by portions of said flanges normal thereto 
and extending around the marginal edge of Said 
core, said band and flange portions coacting to 
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securely clamp the respective flange portions to 
adjacent marginal edges of said core to provide 
a fluid-tight housing therefor, said housing hav 
ing chambers above and below the transformer, 
a filament transformer occupying one of said 
chambers, an X-ray tube removably supported in 
the other of Said chambers, and means effecting 
an automatic connection between said X-ray tube 
and said transformers consequent upon position 
ing the tube within the chamber. 

EDWIN, R. GOLDFIELD. 
EDWARD B. GRAVES. 
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