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UNITED STATES PATENT OFFICE 
1,950,764 

X-RAY APPARATUS 

Juliis B. Wantz, Oba Farr, R., assiga or to Gein 
era Electric X-Ray Corporation, Chicago, Ill., 
a corporation of New York 

Application February 28, 193, 

(C. 250-34) 3 Claims. 

The present invention relates to X-ray ap 
paratus and has particularly to do With the 
energization of a plurality of X-ray tubes en 
ployed in cross-fire fluoroscopy. 
AS here shown, the invention relates to a Cir 

cuit Selected for the Operation of Such pirality 
Of X-ray tubes and to the arrangement. Of the 
SWitch Or control inenbers therefor. 
At the present time, croSS-fire fluoroScopy, as 

a, iesuit of the present invention, is bacoring 
One of the most valuable of X-ray developmentS 
in Surgery. Ainterior to the invention of the 
present circuit and means for controliing Such 
circuit, cross-fire fill Oroscopy was not looked 
upcn With the same favor although its possi 
bilities Were conceived. 

Included in the objects of the present, inven 
tion, therefore, is a means whereby lies used 
foi cross-fire fluoroscopy or the iike may be so 
controlled that only one is genetrating X-light 
at any given time, the other X-ray tube being 
inactive. 

A. Second object of the invention is to provide 
convenient means for instantly SWitching the 
electromotive force used for energizing an X 
light System from one X-ray tube to another 
a.S required. 
A third object of the invention is a novel 

Switch for the control of a plurality Of X-ray 
tubes used in cross-fire fluoroscopy or for other 
purposes, and particularly adapted for use at 
the side of an X-ray table. 
A further object of the invention is tile pro 

vision of a new and improved circuit for use in 
connection. With a plurality of X-ray tubes Sei V 
iing a common purpose, aS for eXanple, arranged 
for cross-fire fluoroscopy. 
These objects, and such other objects as Inay 

hereinafter appear, aire obtained by the novel 
construction, Unique arrangement, and iro;'OWed 
combination of the Several elements illustrated 
in the accompanying dra WingS, in Which One 
form of the invention is illustrated. 

In said dra WingS: 
Figure 1 is an end elevatioi, genei'aily Sche 

matic, of an X-ray table, a tube Stand, fluoro 
Scopic right-angled SC1'eenS, and tWO heads hoid 
ing oil immersed X-ray tubes, one of Such X-ra, 
tubes being at the side of the table and above 
the top thereof, and the Otier X-ray tube be 
neath the table; a typical installation; 

Figlie 2 is a Side elevation of a tagle Such as 
is illustrated in Figure 1, the table, control stand, 
tube holders, and fluoroscopic Screen being more 
or leSS schematically shown; 

Serial No. 518,986 

Figure 3 is a plan view of one form. Which 
the control switch for the X-ray tube herein 
after described may take; 

Figure 4 is a transverse section through Said 
foot, switch taken on the line 4-4. Of Figure 3, 

g s i S 3. C e 3. ti C i S t t i O O f a. C i a 

apparatus described, illustrated in Fig 
ures 1 to 5, inclusive. 

Like reference characters are used to desig 
nate similar parts in the drawings and in the 
description of the invention hereinafter given. 
Reference should be had first to Figures 1 

and 2. Upon a base 10 there is provided a tilt 
able table 11, the stiructure of which is now 
conventional in the X-ray art. Suitably 
mounted for longitudinal movement lengthwise 
of table 11 is a head 12 which contains an X 
ray tube, not shown. There is also in head 12 
tube energizing instrumentalities including high 
tension transformer, and Suitable grounding 
conductOrS. 
At the side of table 11 is a tube Stand 15, 

and disposed thereon for vertical movement up 
and down said stand is a head 16 Similar to Or 
identical with head 12. Head 16 is adjustable 
anguary at the axis 17 where it is pivoted in 
the bracket 18. isposed on stand 15 above the 
mounting for said head is a fluoroSCCpic Screen 
holder 19 Supporting two fluoroscopic Scireens 20 
and 21, at right angies to One another aS illus 
trated, each angularly adjustable on itS OWn 
axis and otherwise movable Within limitations. 

The heads 12 and 16 are energized by the 
Saline electronotive force, theie being cabies 22 
and 23 (containing the irequired in SUlated elec 
trical coductors) each leading to one of Said 
heads fron a coniinoin control Stand 24. There 
is conveniently disposed as near the apparatus 
as is practicable a Wall SWitch in a housing 25 
from whence a cable 26 (comprising a flexible 
covering around a plurality of cables) is con 
nected to control Stand 24. 

the head 16 at the side of the table 1 is dis 
posed for use With Screen 21 and head 12 be 
neath the table 11 is disposed for use with 
SC'een 20. A patient resting upon the top of 
the taile may be under the influence of X-light 
generated in either of Said heads, 12 and 16, 
Such X-light to penetrate the part of patient's 
body to be examined. 

Thus, the X-light generated in the head 12 
beneath the table 11 after it shall have pene 
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2 
trated the part of the patient under examina 
tion will produce a fluorescent image upon the 
upper and horizontal screen 20, while the X 
light generated in the head 16 upon the tube 
stand 15 and penetrating the Same part of the 
patient (but not conjointly With the X-light, 
from head 12) will produce a fluorescent effect 
upon the vertical Screen 21. 
An operator at the side of table 1 may look 

down upon the upper filoloScopic Screen 20 for 
one view and by shifting his position may en 
ploy the vertical Screen 21 for a different view, 
thus using a cross-fire of X-light for making 
examinations of fractured bones or the like, the 
change in view being made concurrently with a 
Switching of the einei'gizing force from one head 
12 to the other 16 O' vice versa. 
While the operator is employing the upper 

Screen 20, X-light, for efficiency's sake, should 
be generated only in the lower head 12, and 
while the operator is employing the vertical 
Screen 21, he can Only avail himself usefully of 
the X-light generated in the head 16 upon the 
vertical Stand 15. If both heads 12 and 16 
are operating, one tube is unnecessarily operat 
ing and shortening its life. 
The improved appaiatus helreiin described pio 

vides for a rapid and thorough examination of 
a patient and is highly practicable for Setting 
bone fractures. An examining operator can get 
in rapid Succession. Without leaving the patient 
right angle impressions upon the two Screens. 
Quick comparisons of fluoroscopic images at 
different angles have thus been made possible, 
without a plurality of tubes conjointly operat 
ing. It is this opportunity for an operator to 
compare images at different angles which makes 
X-ray cross-fire examination. So highly valu 
able. 

Reference should now be had to Figures 3, 
4, and 5. In these figures, there is illustrated 
a Switch adapted to be operated by an operator's 
foot, and which readily may be disposed at the 
side of the base 10, as shown in Figure 2, of 
X-ray table 11 for operation without such op 
erator having to move his eyes from the fluoro 
scopic screen upon which he is visualizing a 
patient's anatomy until at the instant he may 
visualize the same part upon the Second Screen. 
The SWitch comprises a base 30 and a cover 

or housing 3i thereover and Secured to base 30 
in a Suitable mannel. At the rear end of the 
housing 31 is an operator's heel rest 32, the 
Switch casing being shaped to provide rest 32, 
the Switch casing being shaped to provide ready 
engagement with the heel of an operator for 
the purpose of permitting Such operator to guide 
his foot movements in a collect mainer with 
out looking away from the fluoroscopic screens 
20 and 21. 
Through the front end of the housing 31, 

which end is enlarged, are hiree apertures, 34, 35 
and 36. The central (34) of Said apertures may 
be arranged in a bOSS 37. The section of the 
housing 31 having OSS 37 as a part thereof inlay 
be higher than the remainder of the housing. 
At each side and to the Sides of Said central 
aperture 34 are the remaining apertures 35 and 
36, which, as indicated above, are lower than 
the central aperture 34. 
From an examination of Figures 4, and 5, and 

particularly of Figure 4, taken on the line 4-4 
of Figure 3, it will be noted that there is a 
switch comprising a singie blade 38 mounted on 
a pivot Support 39, Such Support generally being 

1,950,764 
at the center of the blade 38. The mounting 39 
therefoi, in Suiated at its base 40 from Switch 
base 30, is a conducting element which is con 
nected to a conductor (not shown) common to 
both of the contacto' circuits illustrated in 
Figure 6 and Sui-Sequently to be 8: ein described. 
At each Side of Said cential member 39 are 

Split contacts 4i ald 42, Stitably insulated on 
bases 43 and 44 f. switch. xase 30, the blade 
38 ci the nova 28t, being adapted to be 
forced betWeen it, Sections of contacts 41 
and 42 as Seiegted y the foot movement of the 
Cperator. The pivoting of the innovable blade 33 
is Such that, Said leiade ca: in ot, he in electrica 
connection with bill side contacts 4 and 42 at 
any time. Said biade 33 may be moved out of 
contact with Ole contact, 41 or 42, and imme 
diately thei'eafter into contact with the other, 
but at no time can the Ovable blade 38 estab 
lish conjoint Connection with both contacts 41 
and 42. 
One Cf Said split contacts, 4i Gl' 42, in as So 

ciatio). With the central lade 38, is arranged 
for the loose of establishing a circuit to X 
ray head 12 and the other is adapted to estab 
lish in coni bination. hi said central blade 38 
a circuit to the otheir of Said :-ray heads 16. 
At each end of it rink}V3.cle blade 38 is 

pivoted all insulating ineber, 45 and 46, here 
inafter called a Switch pedal and wiyich is 
adapted to extend upward:y through the hous 
ing 31, one of these, 45, at Cine side and extend 
ing through alerture 35, and the other, 46, at 
the other side through apertie 36. 
The arrangenent of the insulating foot pedals 

45 and 4.3, just described, is Sugh that when the 
SWitch is fuliy closed to establish either circuit, 
the pedal 45 or 46 is pushed down until its top 
is Substantially level. With the top of housing 31, 
While the opposite pedal projects outwardly of 
the apparatus a featively gi'eat distance, and 
sufficient to provide a guide to prevent, the oper 
ator's foot firOn Silipping therepast When moved 
across tie top of the Switch housing. The pro 
jecting SWitch provides a means to indicate to 
an operator through touch or sight which X 
ray tube circuit is closed. 
By referring to Figure 5, which is a section 

taken on line 5-5 of Figure 3, it Will be noted 
that there is disposed upgr the base 30 two 
posts 50. The tops of postS 50 comprise in 
Wai'dly directed legs terminating in button con 
tacts 52 and 52d, one of 8:aid posts 50 being 
Suitably insulated fron button 52. Immediately 
beneath Said contact members 52 and 52a are 
two additional contacts 53 ai: {d 53a, suitably 
insulated from the base 30 of the device. 

Contacts 53 and 53d foil); a connectabie break 
in the circuit from a Source of power to a Switch 
anow being described, the circuit being closed as 
an incident to establishing a contact across con 
tact buttons 53 arid 535t. The contacts: 52 and 
525 are in a Circuit. With a, iarnp 55 of low in 
tensity common to l'OOinS ii. Winich fluoroscopic 
examination 3 aire illeing conducted and are en 
gaged only When X-light, is not being generated 
(See Figure 6). 

in the aperture 34 in boSS 37 there is a foot, 
pedal 54, geneially circular in foinn. Secured 
thereto is a stem 56. Said foot pedal 54 and/or 
Said Stem 56 inay both be of insulating material. 
At tie bottom of Sten 53 is a strip of contacting 
natelia 57. At t£ base Gi said boss 37 is a 
Sleeve 58. Interneiate sleeve 58 and the head 
of foot pedal 54 is a 
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1,950,764 
wrapped around the stem 56 so that strip 57, 
just described, is normally urged into a position 
to close the circuit to light 55 and to open the 
X-light circuit SWitch, the tendency of Spring 59 
being to force the foot pedal 54 and the SWitch 
member 57 controlled thereby upwardly out of 
engagement. With the contacts 53 and 53c. 
By pressing upon foot pedal 54, an operator 

may force said pedal 54 downwardly until the 
Strip connector 57 bridges contacts 53 and 53d, 
thereby establishing a circuit intermediate Said 
contacts 53 and 53d and permitting of the flow 
of current in a selected circuit controlled by the 
foot pedals 45 and 46, to permit of and cause 
energization of the X-light circuits in head 12 
or head 16. 
By the arrangement just described, in com 

bination. With the circuit illustrated in Figure 6, 
an operator resting his foot upon the housing 
31 first determines whether he Wishes to ener 
gize the upper' or the lower X-ray tube head 16 
Ol' 12. Having determined which of these he 
desires to employ, the operator preSSes the 
proper foot pedal 45 or 46 at the right or the 
left Side of the SWitch housing 31, if the Selected 
circuit is not aiready established, and he there 
after energizes the Selected tube circuit by preSS 
ing upon the central SWitch member 54. 
in order to change the energization from One 

head to the other, the operator releases the 
Spring foot pedal 54, thereby deenergizing the 
previously operating circuit entirely, and preSSes 
the raised foot pedal in housing 31, thereby 
changing the closable X-ray circuit from One 
head to the other head. The operator theire 
after presses the central foot pedal 54 to close 
the circuit and to energize the Selected head. AS 
the head energizing SWitch is adapted to move to 
an open position the instant that preSSure is re 
leased therefron, neither tube in the circuit is 
energized except when the operator So arranges 
therefor by nartial operation, and undei no coin 
ditions is more than one tube energized at any 
One time. 

Reference will now be had to Figure 6, a Sche 
matic representation of the improved circuit for 
the heads 12 and 16. Such circuit comprises 
leads 101 and 102 from a Scurce of alternating 
current energy of Suitable voltage to fuses 103 
and 104. At the end of the fuses is a double 
pole switch 105 and the contacts therefor. A 
left hand conductor 106 leading therefronn has 
several forks 107, 108 and 109 leading therefrom 
as follows. 
Through the conductors 106 and 107, one line 

runs to a central binding post of two three-pole 
contactors 110. By way of conductors 106 and 
108, through a switch 111, a circuit to the indi 
cating light 55 is formed, the circuit being fixed 
contact 52d, movable Strip contact 57 actuated 
by a spring 59, fixed contact 52, the contacts 
52G, 5' and 52 normally being in contact, and 
conductors 114 and i15. When strip contact 5'7 
is in upper position, the ends of the strip. 57 
engage contacts 52 and 52a to close the circuit 
to light, 55. Separation of contactS 52 and 520 
When contact 57 is depressed prevents the fiOW 
of current to light 55. 
From conductor 109 in connection. With One 

end of a coil 116, a circuit eXtends through Said 
coil 116, the conductor at the other terminal 
of said coil being bifurcated, one leg terminating 
in contact 53d and the other leg running to a 
contact 118 of a time switch 119. In the time 
switch 119, there is a Second contact 120 which 

3 
is connected to conductor 114 which luns to 
conductor 115 in the other Side of the alternat 
ing current lines. When contacts 18 and 
120 are brought together by time Switcin 1i9, the 
coil. ii.6 is energized to innove the airmature 1.21 
by drawing stirip contact i24 into contact With 
contacts 122 and 123, said strip 124 being Inoved 
with armature 12i of which it is a part. 
The foot Switch enclosed in housing 31 is air 

ranged to have its contacts 53 and 53cl connect 
the conductors 114 and 109 by the use of Strip 5' 
through the coil. ii.6 When the time Switch 1:9 
is not employed and Such floor Switch, ifcInning 
a part of the subject matter of this application 
for Letters Patent, is in use. When the circuit 
thus established therethrough is closed, the cir 
cuit is from One Side of the alternatiing current 
line to the coil 16, through the Switch contacts 
53d, 57 and 53, and to the other side of the 
alternating current line. Said foot Switch is 
Spiring actuated for the purpose of keeping the 
Subdued light circuit closed and to prevent the 
X-ray tube circuit fronn being closed except by 
manual operation as an incident to placing pres 
Sure upon foot pedal 54. 
Whenever the coil 116 is energized, contactor 

124 is brought into physical connection. With the 
two separated bittons 22 and i23. Thereupon, 
eitheir the Systen of X-light generation at One 
Side of the drawings (Figure 6) or the other sys 
tem of X-light generation at the other side of 
the drawings is energized. The systen which is 
energized is determined by the position of Switch 
38 which is so arranged so that it can establish 
a circuit to One head of the apparatus at a time, 
the other X-ray head C other Side of the circuit 
not being energized. 

he operation of the foot, Switch, Which is 
adapted to be controlled by the toe of tine Cy}- 
erator's foot or in any other Suitable Way, gCV- i. 
erns the circuits now to be described. A coinduc 
to runs to the centre contact 39 in the £oot 
Switch. At either side of Said cente' contact, 39 
is a part of blade 38. As shown blade 38 is in 
connection. With contact 4.4. From contact 41, 
conductor 125 ruins to one side of the Greating 
coil of one of the tihree-pole contactors iii) 
(Figure 6). The circuit extends through the op 
erating coil therein, to a central binding post, 
for said three-pole contactors, from where a 
conductor 107 goes directly to the opposite side 
of the alternating culi'ei at Sout"ce. 

If the foot SWitch is changed so that contact 
38 engages post 42, then the circuit is from coin 
ductO 115 at Oine Side of the ate?' nating culi'i'en, 
Source to the center contact, 39, through the 
Switch member 38 to the contact 42, by a con 
ductor 126 to one side of the operating coil of 
the other of the three-poie contactors 110 
through the operating coii therein to the cente' 
binding post for Said contactors, and through 
conductor i07 to the other' Side of the alternat 
ing current, Source. 
At this point, it is Well to remark that the 

Switch hereinabove described as operated by 
pedalis 45 and 46 colitics; circuits Winich are in 
no Way dependent up On 3 SWitch actuated by 
time Switch 119 or by foot pedal 54 heretofore 
described. The Seiection of a; 3-ligit ci'oit 
to be employed is ai'i'anged plgiinina'y to the 
energization of an X-ray circuit and by an inde 
pendent electrical circuit and by circuits which 
are selectively energized whenever the naind 
Switch 135 is closed. 

By the Systein of Wiies and the circuit herein 
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shown, while only one X-ray head may be ene'- 
gized at any time, many of the conductorS or 
Wires are common, thus Saving innuch in the Way 
of nate;ial and laboi in the carrying out of the 
Schene of -'ay tube operation and of Coul'S3 
naking the nanufacture of the device a rela 
tively Simple in atter. 

in each of the heads 12 and 16, the former at 
the left-hand side and tine atter at the right 
in and side of Figure 6, is an X-ray tube (127 and 
128), & high tension transformer (129 and 130) 
having a split secondary, and a filament Cul 
reint transforiner (131 and 132). 

he cirguit to the high tension trainsformel'S 
is as follows: conductor 136, through the two 
contacts 22 and 23 by conductol. 133 to One 
terriliinal in an auto transformer 134 and froG). 
the ce to a bifurcation in the line from Which 
two coii ductors branch, one (135) going to the 
left-hand terminal of high tension transformer 
129 in the ieft-hand head 12, and the otheir (33) 
to the right-hand terminal of the high tension 
transformer 133 in the right-hand head 16. 

Frgin the light terrainal of the left-hand higi). 
tension transfoilaei. i23, a conductor 13 ruliS 
to the left-hand contact of the left-hand three 
pole contactor 10 and the 'ethrough by Way of 
conducto: 138 to said at 9-transfox inel 134. 
Th3 eft-hand terminal of the right-hand higi. 
teliSign transforiner 130 connectS With conducto: 
129 to the left-hand contact of the right-haind 
three-pole contactor 113 and then through the 
conductor 38 to auto-transforn) &r 134. The 
circuit, to auto-transformer 134 is by Way of coin 
ductoir 15 to one terminal thereof aid to the 
other side of the alternating current Source of 
power by conductor 133 connected to the other 
ter:lina. thereof. 

For the purpose of energizing the filament cul 
lant, t'ai Si?oners, there is a circuit oy Way of 
conductor 136 and 141 from one side of the line 
to cle ninai of an auto-trainsformer being 
connected to conductor 43 in eiectrical COnlinec 
tion with gonductor 115. The secondary current 
from said auto-transfor:liner 142 includes circuit 
141 to tie iright-hand contagt cf the right-hand 
thtee-pole conta?tor 11:0 till Ough 

to one terminal of one terminai 
e 

and sad 16. Eron the Other terminal of the 
Birimary of said filament transformer 132, the 

!a Oine' tearnina of the auto-trans 
foi'igher 142 by Way of condui?itor 144. 
Across the conductors 41 and 143 of the fila 

ment current, titansformer circuit thei'e is a volt 
meter 45 to indicate the voltage impressed upon 

il0, aid to the filar: 
13i in the left-hand X-r: 

c: Said fillai: 81.ht curi'ent, t:a:S- 
of conductor 14.6 and con 

dictor i44 to auto-ti'ai Sfori her 142. 
iile piirary circuit.S to the heads 12 aid 3.6 

having been described, the Secondary Circuit iia 
Said s Wii be traced. AS previously 
stated, the seconds,ries of the higi teihsich trainS 
former's 23 aid 130 ar'e Spiit. Cine S80tian 
thereof inas a tel'nainai connected to a conductoir 
leading to tie ancide of the 2-lay tuge in the 
head. The other te:::iinal is coinineted to the 
cathode Gif Said tube. i he center's cf Said Sec 
tions of the Seconday al'e grounded upon the 
casing formiing the head, one being eiectrically 

k 

g. 

which the cur 

1,950,764 
connected to a conducto' 150 which is grounded 
at 150ct eXternally of the apparatus. 
The Conductor 33 So grounded is in electrical 

connection with & Second conductor i51 in which 
a Iihilliaiinete) disposed, Said conductor 
5i exteiiding to the interiaediate contactor of 

the right-liaii (iaiee-ggle contactic 110 and 
theiretin:"Ouig 3y way of Conductor 153 to the 
other Sectioli of Said Scecindary coil. 
A sinia;' circuit is provided in the ieft-hand 

X-ray head 12. She circuit is fron the centers 
of th& Secondary coil of ligh tension tiransformer 
129 to the head. Where said Secondary is ground 
ed, there being ii & SSCciation. With Said ground 
circuit, a co:ductor 138 connected to conductor 
i55), and conductoi" 15 extending, &S previously 
de3.cricid, to the interediate contact of the left 
hand three-toie 

132 is cli 

Gndary of ti 
he is 

Coghi &ct, 
each tube, Cin 
indepen - a - 

Citi r a 

pessition Snown in the 
the circuit (Figure 6), 

i-ihand X-ray head is in 
e3d 8 is inactive. 

of the SWitch 38 is changed, 
aid lead 13 is in circuit and the 

is inactive. 
vides a relatively Siinple elec 

iris:h may be controlled 
point, by a low tension 

ift the Contacts in the Cir 
a Selective energization in 
independict, X-light heads, 
Gne of the leads may be 

&ine:gized as a ti Such energization is rapidly 
cetail.cd anxi ea. coatl'oised from a foot 
SWitch adjacent to an X-ray table in a convenient 
R}3itig3. 3, a ha: id S3?itch placed at any 
C3, Weini int, oil the airie C lepiace such foot 

ji,ch tG have eve's 'eadily 
Ogetable toy tie asid to take the piace of the 
peria1 men bel's exployed iii. 8, foot SWiic 

claiian: 

Re8:S 3. 
(it for egtaili 
respect to two who 
and in Which C: 

having 3. Single 
ins foi controlling 

Stich &ric: gy, If a sings main 
SWitch, ir: 36 

and a tube 
a primary 
simary of 
3.SSOciated 

, S&isi linea:3 for 
y, 3.i.d Said main 
fron Said high 

3. COll 
cosing of 
il'cits re 
together, 
the coin 

3il'cLitS to Said Op 
(clici.ng the Operat 

CO}}llectOS, Said ES is 2iS OC 3i'Oilly 
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1,950,764 5 
Source Of energy, and Said Selector SWitch, and 
the other circuit including the operatiing means 
for the other group of connectors, said source 
Of eneigy and Said selector Switch. 

2. X-ray apparatus coin prising two inde 
pendently operable X-ray tubes having a single 
SO'C3 Of energy, a Single auto trangio'insei fo: 
CCIntroling Such eihei'gy, a single filiarinet cuirrent, 
regulatOr, a Selector Switch, and a singia main 
Switch, in combination with a contaisiei for each 
X-i'ay tube having oil insliatic and tube en 
ergizing institutinentalities i l, the latts: 
COIngrising a hig tellSiOIn tirai Si oilei' and a 
filament current tiansformer, a priinaiy circuit 
for each tube including th& piirinaiy of the high 
tension transforiner aSSociated tierewith, Said 
SOUl'ce Of energy, Said auto tra:Sfarner, and 
Said inaiin Switch, a Secondai'y cii'cuit froin each 
high tensio), transformer and includi:g the tube 
a SSociated Witi said high tension transformer, 
and the Secondary of Said high tension tian S 
former, a primary filament current ciscuit for 
each filament cUreit traiSforiner including said 
Source of energy, Said flanet current regulator, 
and the prinary of the filament current tians 
for nei, and a secondary filiaiinent current circuit 
for each tube including the filia:nsent in the tube, 
and the Secondai'y of the filianaert current trans 
forinei in the container the evith, said primary 
circuits, said Secondary circuits, and Said fila 
linent current primary circuits having connectors 
therein for the opening and closing of such cir 
cuits, the Connectors in tie uireuit: einergizing 
each tube being grouped together, means fo; tha 
conjoint operation of the connectors in each 
group, and circuitS to Said operati:2g means, one 
circuit including the Operating inne2:ns fo: One 
group of connectOS, Said Solice of energy, and 
said selector Switch, and the othel circuit jin 
cluding the operating means for the other group 
of connector's, Said Source of energy and said 
Selector SWitch. 

3. X-ray apparatus comprising two indepen 
dently operable X-ray tubes having a Single 
Source of energy, a single auto transforme!" for 
controling Such energy, one current mea,Suring 
device for indicating the energy in pressed upon 
each of said tubes when energized, a Single fila 
in ent curi's]ht, regulator, a selectOl' SWitch, and 
a. Single main Switch, in combination. With a 
containe!" for each X-ray tube having oii insula 
tion and tube enei'gizing instrumentalities 
therein, the latter comprising a high tension 
ti'aaSifoilinel', a primary circuit for each tube in 
cluding the plinary of the high tension trans 
forme: a SSociated thereWith, Said Source Of 
enei'gy, said auto transformer, and said main 
SWitc., a Secondary circuit from each high ten 
SiCra transformer including said current mea 
Suring device, the tube associated with said high 
tension transformer, and the secondary of Said 
high tension transformer, a primary filament 
current circuit for each filiament current trans 
formal including said source of einergy, Said 
filament current regulator, and the primary 
Of the filament current tian Sformer, and a Sec 
Onday filaineint current circuit for each tube 
including the flainent in the tube, and the Sec 
oil dairy of the filianaent current transformer in 
the container theireWith, said primary circuits, 
Said Secondary circuits, and said filament cur 
'ent primary circuits having connectors therein 
for the Opening and closing of Such circuits, 
the connectors in the circuits energizing each 
it be being grouped together, means for the con 
joint Operation of the connectors in each group, 
and circuits to Said operating means, one cir 
Clit including the Operating means for One group 
Of connectCIS, Said Soul'ce of energy, and said 
Selector Switch, and the other circuit including 
the Operating means for the other group of 
connectOS, Said Soul'ce of energy and said selec 
tor Switch. 
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