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Thmrlmvﬁntlmurelates wtoiXeray sdevices,. and:
inpartietlar; tosupportingzandzorienting strues -

- turedotradiogtaphy bysscanningswitli betatrons::.

- Thecdevelopment of: betatrons scapable:iof ae=- .
' e

E -Berlﬁfmﬁiﬂg; -electrons:to: Iwenfy=five mil'li‘ﬁmaelecﬁ;
trom volbsstorproduce:relativelyvhigh renergy : Xe.-

of the focal spot of the-betatron-cannot:be: tolsre:
ated.as the:focal spotrof the betatronis:nolarger
than:0:.010inehhighrand 0:005 inch wide..::
Inaddition:totheproblent:of: preventing:moves:
ment of the target of the betatron due to: extérs-

- nal:impact;.shockion;vibration rthexutilization of

rays has made the utilization of these electron:

 accelerators: ofi considerablevimportance:in: ra-
diggraphys:, Massiversteel barts:can:now-beX<ray:
inspeeted: withrthevbetatron.-relatively; quickly
- and very accurately::. The X-rays:producedby::
~ thesbetatrons,; being: highly: penetrating; have
resulted sinstherindustrial;application: ofiradiog~. -
raphy totypes-and:sizes ofiapparatus not hereto--

fore: possible:s In:somerinstances-of-industrial ras.-

diegraphy:the-apparatusdrradiated -will.p essmall
ands may-be brought: ensirely: within the:cone:of..
bthiei X-ray;;beams: making:it: possible: to- utilize-a-
St&hmnar.?atargﬁtdH’EGtEd 1o a,moeving: producs=:
tion ling-omtorarsingle-casting or:forging:; How--
ever; forapplieation: where: castings:,or:forgings::
ares lagge;; the: cone of high -energy: X-rays: will
notybe:suffieiently: wide to -irradiate-the..entire
apparabus;:for-as:the energy of . X-rays becomes:
higheryvtheqangle:of . divergenceof: the:cene-be~: -
- Comes sless; and:thesangle ‘of -divergence-of.a :
- twenty«five:million-electron wolt bet atron.is: only:.
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sugh.z::unifs’“;{;fqm.scanmng@t:rr&:d_iﬁgm?phga thas other:
disadvantages. Thezbetatron ‘has-essentiallv: g %o

three:degged:transformer core.structure:in which

theaecelerating field:T6r:-the ‘electronsseritivcless
the center leg of the core with the X-ray targets
between:the center legrand one:of ithe oute r:legs.

As:~giiresudtcofisuch azcores structure thezfoegk:

- Spat ofrthe-X-rays: or target iscoffset:fromithes
geomeirical:center: ofthe: betatron - which dsclose:

to~its center-of gravity. Rotation:of betatrom:

- about..its-verticalaxis-through: itss geometrical:

center; results.din movementiof the f ocalispot of:

- X-ray on-an-are-instead: of -rotation” onig fixed:

20
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aboub-nine degrees:; Wr’heraffiahe;:obj_-_ect..ﬁ.;te..—;ebe,.firmm ]
diated is large and bulky,:it is-desirable..to.pro-.-

vias:am:orienting: mechanism for.-the. betatron
- unitito:move-the. X-ray: souree while keeping the -
- Objeet:stationary. . The:orienting support of-the:
~ vetatron.should provide forrmovement-about.ver-:-
~ Vical:and- horizantal axesmas-well.as-provide-for. .
ralging::or: lowering:. of. the ~betatron. while. leav~.-
ing.oomplste freedom: of. floor.space. beneath .and-.

~ To.obtainentirely.free.floor.space beneath.and:.
around-ths:betatron unit it.is necessary that the
unit. be:suspended from.an.overhead assembly.. .

S
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‘Howevyer; overhead.supporting, structures.of the.

prior.art, when used. for raising.or:lowering and .
. orienting: a betatron, have: disadvartages.making:

thezusesof: the: betatron.-inefficient. . For:exams:
ple, :such:overhead supporting: structures for -a;:
twenty=five:millicn electron:voit betatron. and its:.:
- suspension; assembly: must: support:a-weight. of ;
a;p.:proximatelyf:r_-i_se.ven stons hangingi-twenty: -to:;
- twenty-five - feet,  from:- the: overhead:: bridge:
- structure, - This relatively! layge weight hanging:

45
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‘that:far:from-the: overhead:bridge: structure is.a -

- considerable pendulum:so-that..exact: pasitioning

“ofthe target.of the betatron:becomes:almost; ims=::

possiblenwith suspension of thea:prier art: An

eighth or a sixteenth of an inch displacemen

55

point... Therefore; if:the -:beta,tmn riscusediafor:
Scanning;:the target.will move-with ~respectaton
therobject being:seanmed and the radiogzaph wille

“be-blurred-and impossible to-interpret::

It.is-.an. object.of th-is;,:inven:ti-on-v.-to:_a_r-prmri'dﬁe:rz_&ﬁ:f
magnetic . induction aecelerator-of:the betatron:

type forradiography:by.scannings;. . .
Another.. object -0L.ithis--invention.-is«t0 »: pro=-
vide.an orienting.mechanism for betatronss: |
- Another.object..of: this-invention: is: to: provider
adjustableroverhead. supporting-struecture-for-high
energy X-ray accelerators; - | |
Another object..of s this invention is. to--provide
overhead . supporting. structure-for: raising:and:
lowering: high.energy.X-ray accelerators.-which.:

can be.used for radiography by scanning::. |
Another object..of.this. invention.is to..provide:
high ..energy.. X-ray . accelerators . in. which-+ the.
focal spot “of. X<iays..can be -precisely..adjusted.:
to the axes of rotation of the accelerator; R
Still.another. object of this.invention. is.t0.pro~
vide. adjustable. overhead supporting.. structure.-
for.high energy. X-ray accelerators. in which the.
weight 'of the suppertifig. structure and.the accele.

-erater-can be adjusted So that the axes.of move=.-
‘ment of the.structure.extend through. the foeal

~ spot of X=traysin-thé accelérator:. .

Still"another-object of this.invention is to,pro-:
vide rotation-of ‘high energy electron or X-ray.:

‘betatrons-about-a-vertical axis through the foeal

spotrof “X-raysin therbetatron-with “the ‘cenitar:
of“gravity-of+the betatron and supporting strue="
ture.adjusted totheaxisof rotation: o

~ Objectsand:advantages other than thoseabove™
setzforth wwills berapparent in thesfollowing dews

seription swhenreadsinsconnection withiithevaezs
companying drawing in which: | |
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Pig. 1 is a view in front elevation of a betatiron
magnetic electron accelerator supported from an
overhead crane;

Fig. 2 is an enlarged view partly in section of
an intermediate portion of the overhead support
of the betatron illustrated in Fig. 1;

Fig. 3 is a plan view of the upper portion of
the support portion illustrated in ¥ig. 2;

Fig. 4 is a bottom view of the support portlon-

shown in Fig 2;

Fig. 5 is a view in section of the support taken

along line V—V of Fig. 2; .
Fig. 6 is a view in section of the support teken
“along line VI—VI of Fig. 2;

Fig. 7 is a side elevation of the betatron andr

yoke support shown in Flg 1;

Fig. 8 is an enlarged view partly in section of

the motor driven right hand trunnion of the
betatron illustrated in Fig. 1;
Fig. 8a is an enlarged view partly in sectlon

of the betatron shown in Fig. 1;

Fig. 9 is an enlarged view in elevation partly
in section of the motor driven rotating mech-
anism for the suspens:.on voke assembly shown

- in Fig. 1;

' Fig. 10 is a sectional VlBW of the rotating mech-

anism of the suspension yoke assembly taken:

~ along line X—X of Fig. 9; and
(Pigs. 11 and 12, are eeot1oned views taken

elong 11nes XI—XI and XII——-XII reSpectwely,

of Pig. 9.

4
for raising or lowering the tubes in the manmner

to be described and also combined with the pre-
cise adjusting means for the position and weight

of the betatron and its support assembly, pro-

vides a completely new orienting and suppori
means for high energy accelerators which are to

- be employed in industrial radiography.

10

The intermediate tubes 19, 20 are similar in
construction and differ only iIn diameter. A
straight keyway is cut parallel to the longitu-

dinal axis of these tubes on their outer surfaces.

- The keyway 22 of tube 19 receives the kKey 23
~ of stub tube 13. The tube i9 has a sliding fit

15

of the bearing support for the left hand trunmon |

30

The betatron hlgh energy X—rey aceeleratov ,'
illustrated in the drawings is suspended from

a traveling crane | which is movable along the :

runways 2, 3 of the side walls of the building

in which the betatron type is installed. The

crane is moved by a motor driven means includ-
- ing the motor 4, a drive shaft 5, and the driving
wheels 6.
struction and includes a pair of parallel bridge

The crane is of conventional con- -

LS
ot

in stub tube 13, and the inner surface of the

stub tube is made of suitable bearing material
such as babbitt. The upper edge of tube 19 has
an overhanging ring 24 bolted thereto. The ring
abuts against the upper edge of the stub tube
when tube 19 is in the lowered position, pre-
venting the sliding tube {9 from falling out of
stub tube i3. The lower portion of tube 19
has a reduced infernal diameter providing a
shoulder 25 against which an overhanging ring
28 of tube 20 abuts thereby preventing tube 20
from slidine out of tube 19. The lower portion
of tube 19 has a key 27 as shown in Fig. 5 which
extends into a keyway in the outer surface of the
tube 20.

"The key 28 of tube 20 sl1des in the keyway
29 of the bottom tube 2. The tubes are assem-

‘bled so that the keys or keyways of adjacent

tubes are displaced by an angle of 90°.

‘The lower end of the bottom tube 21 supports
a shaft 30, transverse the tube for freely rotat-
ing sheaves 31, 32. The lower end of the boi-

“tom tube 21 is provided with a flange 33 ex-

tending outwardly normal to the outer surface
of the tube. The flange 33 is similar to the

- fiange 14 which is attached to the stub tube i3.

members or girders on which is a motor oper- |

ated trolley 8. The bed of the trolley includes
horizontal channel members 9, 10 to which are
o,ttaohed by suitable means, preferably by boit-
ing, four hanging channel support arms II.
These support arms extend downward from the
trolley between the two bridge members of the
traveling crane, and the lower ends of the sup-

port arms are bolted to ears 12 of a stub tube 13

so that the stub tube 13 13 fixed with ‘respect
to the trolley 8. |

A flange 4 extends outward from the stub tube

' and is attached thereto by suitable means such

as by welding. The ears 12 are attached to the
tube and to the upper surface of the flange 14.
There are four ears 2 extending out from the
stub tube in a generally radial direction with an
angle of apprommetely 90° between the ed;acent
ears.

“A telescopic tube support designated generally

ot
|

0U

as 18 is shown in Figs. 1 and 2 as including the

stub tube 13 and three other tubes 19, 20, 2t,

but the number of tubes included in the support

miay be varied.

The construction and assembly of the over- |

head tube support provides means to very ac-
eurately maintain the focal spot or source of

X—reys on s predetermmed vertical axis while
allowing the betatron and, of course, its focal

Also the lower end of the bottom tube 21 has
four substantially radially extendmg ears 34
which are attached by suitable means to the
tube 21 and the bottom surface of the flange 33.

“In their most extended position the telescop-

5 ing tubes have considerable surface contact. As
shown in Fig. 2 the lower portions of every tube

in which one other of the tubes slides has a con-
siderable length, providing a long surface con-
tact between tubes so that the tube essembly
cannot be deformed laterally.

The telescopic tubes are raised and lowered
by winch means 38 on the motor operated trolley
8. The winch 38 includes a motor 39 and two
drums 40, 41 on which a cable 42 winds. The

- cable extends from the drum 40, down the inside

of the tube support {8, over one of the sheaves.
32, then up around an idler pulley 39, then down
again through the tube support {8, over the
sheave 31, and up the tube support to the drum q1.
The tubes are shown in their extended position
in Fig. 2. When they are raised, the motor op-
erated winch first raises the bottom tube 21 in-
side of tube 20 until the flange 33 abuts against
the bottom edge of the tube 28, then tube 2§ slides
inside of tube 19 until the flange 3% abuis against
the bottom of tube {8. Continued operation of

~ the winech to raise the tube support causes tube

70

spot of X-rays, to move along that axis as is

“desired or to be held at any position along that
“axis. The keyed, close fitting tubes 13, 19, 20,
21 when combined with the actuating means
comprising an electric mator controlled winch

D

(8 to slide inside of stub tube {3 untii the flange
22 abuts against the bottom of the stub tube {3.
In the fully raised position the telescoped tubes
extend upwardly from the stub tube {3 between -
the two bridge members of the traveling crane. -
~ The electric motor operated winch and sheave
provides a precise control of the telescoping tube
support. By means of the motor control and




bemkept “Clean+by surrounding: the~ttibes~ with- &

Wmt}h the tub‘es can’ be very:- slﬂwly moved-or
| .fsttjpp’ed attany helght "for ‘1ong - permds Uf t1mf:
o fmtheut “any SHppage.

Thev Guﬁsxde*surfa*ces 0‘f “the- shdmg tukes can

&

collapsiBle Tabric baz 48" attached: tothe Tower

‘end’of the stib tube-and'to the flange 3% on the

- 1ower: end of the Bottom: tube: "The-collapsible

- ‘bag mgy-ihclude some: means suc H:95° &-Sspiral
- spring: support (ot sHown) v to- prevent the breg 10
| _'.fremtcollapsing?argaﬂnst thesouter surfaces of‘the
- tubes: "The tiibes ‘béing positiomed: direstly over
thetbstatron; provide arcllimneyforfheairbeated
byrthe Betiatron;  whereby-ans upward drafiitends
to prevent dirt:ffom:settling on: the inside-of ' the 13

'i- | A.,.czucularx base iplate: 52"113 attachecl 1o the- Imvﬂ*'
-end;iof thecharinegls supports: & preferred’ an

- as weldling,. and are- bolted to: ﬁhe- Jovrer 6‘1{1 of
_'thefchafnnel supporis £8: - G

¢f the:motor: assembly5811is: e!,,mmmg Ty~ s;.,mj?‘-

tubes, AlsoitHeibegrihy portienson- ths: insigdes

- of thestubessonwhich oilerof theitibes~slide -ﬁ?e
| *aiwaysﬂ-fully ‘enguged or ih contact with tHe owts
sidevofaninmer tube; soithat: the—~msqde~_ ,:hfi%mfr

| .bea"rmg surfices are never-exposed’ | 2y

sAttached ftoithe shottomy s tule 2 17 is o r@t&tmg

- m%hamsm ‘arnid! supportrassembly Térfhe: betas-
 trowieT. This: rotating mechanismgmd’ stppors
- ‘assembly ‘can:be: very -precifelir positionedt so
- thatuthe:betatron alwaye: rotites ghiout -and/or o3
- movestalong sthesvertieal axistoftthestubes: I
 thissinstahee: the: rotating meﬁh%msm 1$ atﬁﬁﬁﬂ“ﬁi
.'t*a fourzchanhnel supports: 487 | | |

‘Theenrs 34 aA; theldwerend pfthe-bob mm umves

21 “have’bolted thereto the-four-channslisupports S0

A5 which:extend:downwsrd fromithe'bottomitube:

rayngement; for:attaching the Base: plete o i,.h.;

~ lewer end:ofrthe channel’ supportsiis itugtrated o3
iInmPig 9a-ln"‘whmh‘faur"subsmﬁtially mdml?vw_‘:

tbndmg chiannels§? arefikedto tHe'upper-surtace
of:'the 'base/plate 52'by- & sultdblé“menns such

Thethase: pla:te*az Rasialcirelyizr cmenmg BE gt

'_1468“ center and-an annilay revess: 55+ conecentric.

with tite copening-in‘the upper surfice portion of

| the base plate: Theilower raceB8cf a: spherital
- thrust: Bearing 48:is fixedl 'to: tHe- hage- plate ands
- heldinthesannular recess: 55 Preferalily the
~ base:platesisishrunk fit: bo ttie-lower race 4% ol
- the bearinmg: -A7spacer: ving B% Having a gtep
. shgpetieross section:is attached it ﬂﬂ% appﬂimsm” |
Sfaces-ofithe: channels 58 and g rethucer plate 51 =1y
- is bolted to the ring 58. A motor @five assembly.

is:attached tosthe reducern plate. The'fance B8

bolted:torthe:sreducer: plé,t*eﬂ 58,

The: drive shaft §f-of the 'moior as&emblg /Y 2y

has arspline:82 and is: }:eyefd 1o the- bﬂ&iﬂﬂg ceq-
tering:plug $3; ~The upper: race divel the t"hr i
hearing#9:is fitted:to-the centering phy §3 '“ffr*

' centering plug is rotated by the-moter assembly
drive: sheftand.is:fitted to: accross plates §5, and it

~ the’cross:plate 85 is fixedito:the: suspernision’ vtﬂm |

- assembly: §8:-s0 'that: the moter assem¥ly: the
- ‘centering: plug; the: sphieriesl’. thrust beamnﬂ antd’

- the-cross:plate:-of the yoke: sassenmibly provide-a
motor-driven rotating: mechanizm: for He: ‘beéta~ g5

 tron:6%-which-is attached ‘torthe yoke: asserily:

-While: the:centering PpPlug G is bol ted to th *_ |

" cross plater of 'the yokerass embly; it s preféraile
- that. the bolts::68 donot ' Have 'to tramsmit the
- torque: for rotating the Betatron andyoke  as- T0°
. sembly:. Therefore; instezd of making the Bot-

tonmoof: the: cente‘rmg plug ciredlar it is providged

- withstwos flat:sides; ‘69, 10 which: tlghtly, A into

arg-enerally recta,n ula:r rezrﬁss edin: the cross. -
Plate 88, Whereby the load of rotating the beta- w

2“6“39‘827
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trnn and sroke a:ssemﬁly is:. carr:led by the ﬂat
‘sitles-of “the-centering plug- which -abut. against:

gt sides: of‘*thev rectang‘lila,r Tecess _m the BYOSS

platﬂ |

“An - adijustment: of the posit on ©of the focal
spot-or-target-of the’ bei:atron can Be obtaihed' by -
adjustably- connectmg thecentering plug to ‘the

‘cross plate: "This. can be done by ‘makihg”the
lengthwr_se dlmensmn ‘of "the recess in the cross

plate ‘Tonger- than the: corresponding: dlmensmn-

of“the" bottom-of the- centering plug-and by pro-

viding-a; ¢learance fit'for the Bolts 68 in the ligles

- In-thecross plate-as shHown in' Fig. 12, By ‘this

means the cross- ‘plate can be adjustably posi-
tioned:with respect to the centering plug whereby
the entire. betatron can be adjusted to a position
o1v tHe common-axis ¥V of“the drive shaff §iand

‘the tube-support; and the betatron when rotated

Ly ‘the- shaft“ g1 will havea rotating beam: mth |

X-—I ays-issuing from-a; single- point. -
‘The suspension yoKe assembly ‘6% comprises s
Usshaped- support-in: ‘which- the betatron 87 can

' be rotated about its- Horizontal axis: "The Hori-

zontal member T4 of the yoke: &SSE“E‘H"IJ is mods

up of ¢hannel members: and’ cross s*..mpﬂ'r tsto

have the: rectangular- shal,e as: shown 'in Fig. 100

| The cross plate 85is gttached: o the upper-sur-

ace of ‘the horlzontal ‘member Tl not in the

.- center- thereof* but in- a vosition ci¥set from-the
center (Fig: 1Y 'so that' the center of the recess
~In"the cross-plate can be-aligned exactly above

the focal spot of' the betatron. The depending |
arms 12, 13 of the yoke-assembly support:a mctm*_'

- diiven: trunnion which carries the betatron in
a-horizontal position as shown in Fig: 1,

- Theright'arm T2of the yoke'is shown eniarﬂ‘ed'

-m Fig. 8 and carries. the- motor and reduction

gear box T4 with the- flange ‘15 -0of ‘the motor: ERE

- sembly bolted to a plate T8 which-is-weldegd to
the arm T2: The plate 78 hag g central aper-
- ture through which g drive shaft ‘17 of the motor

assembly extends: The right hand side of the

betatron hags a collar 78 with a key T4 The drive

shaft 17 is-splined andfits into the’ collar 18 s0
as ‘to ‘serve- as- the right-hand’ Trunnion of the
betatron with the key 719 sliding into the- splme‘

off the: drive-shaft. The collar may’ he locked

axially to the drive shaft by sultable means, ona

~being'illustrated-as-a-set' screw 80° The englarged

view ‘of” Fig. 8a illustrates the' mountmg of the

betatron on its left hand trunnion-82. The arm:
13’ carries & bearing 81 in: which. the trunnion
| 32*"'attached"to the betatron assembly turns.

‘The trunnion'82-is long- enough to allow ‘it to
Ke moved: axially with respect to the bearing 81
Also the collar ‘E’B Is made.to have.axial clearancﬂ_
with. respect to.the drive shaft. 77 so it can. ne

moved 19,113; of that shaft. Thus, a horizental.
or laver al admstment of the, ];)051131011 of the.peta-

tron may be made to.exactly position the X-ray

target or focal spot 85 of the betatron on the.
.vertical axis ¥ without moving the motor dl‘.lVE‘Il'

trunnion or voke support. This prmﬂdes an-

- gther- means for- aamstmg the position of the
focal spot of‘the betatron, ‘While the admstment;_
whicth ean be made by the centering plug 63 is
transverse the common axis X of the trunnions

‘and’ the’ beta,tron ‘the other sdjustment which,
%

I_

fects the betatron only, provides for hori-
zantally moving- the position of the betatron

- along-the axis of the trunnions at 90° to the di-

rection: of the: admstmﬂnt made by means of the

~centering plug, In zddition to these adjust-
. ments, ‘there is another- mode ofadjusting “the

pUSltron of the targeL., and that is to- Totate the




accelerating tlibe 84 about its own axis, thereby

moving the target 85 on an arc without moving
the betatron or its supporting assembly so that the
target may be located on the trunnion axis X.

Both the motor assemblies 59 and 14 include
- adjustable speed motors and
means to provide for slowly turhing the betatron
about a vertical axis Y and a horizontal axis X,

2,659,827
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axis, support means for said betatron, means

connecting said yoke assembly to said support

means including a motor operated means for

- rotating said yoke assembly with said betatron

o

gear reduction

respectively. The X-ray target 85 can be exacily

positioned so that it coincides with the intersec-
tion of these vertical and horizontal axes.
means of the overhead support 18 the position

of the X-ray target is maintained on the ver-

tical axis Y whether the betatron be held in orie
position along that axis or moved along that
axis.

The weight of the betatron normally is not

balanced with respect to the X-ray target 85.
The center of gravity of the betatron is substan- -

tially at its geometrical center at the intersec-

By

10

15

20

tion of the horizontal axis X and the vertical

axis Y’. However, the targetf is horizontally oii-
set from the vertical axis Y’ {o a position on

the vertical axis Y between the center leg and

outer leg of the betatron core. The weight of
this type accelerator is approximately four and
one-half tons without the yoke assembly, and
since the above described structure provides

~ means by which the X-ray target of the betatron
30

can be exactly positioned on axes of rotation,
this results in the betatron being rotated akout
a vertical axis which does not pass through the
center of gravity of the betatron. There Is in-

cluded in the illustrated structure a means for

adjusting the weight of the yoke assembly and
betatron so that the center of gravity of the beta-
tron and its voke assembly is on the vertical axis
Y through the X-ray target, which is also the
longitudinal axis of the overhead support.

In this instance, the means for adjusting the
center of gravity comprises the container 28

25

which is attached to the right leg 72 of the yoke

assembly. Steel plates 87 are inserted into the
container 86 until the center of gravity of the
bhetatron and yoke assembly is vertically aligned
with the X-ray target.
gravity will then be aligned also with the axis of
rotation of the motor driven rotating mechanism
which turns the yoke assembly and betatron.
- The balance of the yoke assembly and betatron
‘about the vertical axis through the X-ray target

is partially accomplished by the weight of the

motor assembly of the trunnion and the final
adjustment is made exact by adding the weights
to the container. With the entire suspension as-
sembly bhalanced the rotation of the betatron
about a vertical axis through the X-ray target
will not cause the rotating mechanism to bind
and the raising or lowering of the betatron will
not bind the sunportmg tubes.

Although but one embodiment.of the present
invention has been illustrated and described, it
will be apparent to those skilled in the art that
various changes and modifications may be made
therein without departing from the spirit of the
invention or from the scope of the appﬂnded
claims.
| It is clanned and desz.red to secure by L.etters
- Patent: -

1. A scanning X- lay device comprising a beta-
tron, a pair of trunnions having a horizonsal
axis of symmetr vy attached to said betairon, &
- yoke assembly having arms extending downward-

1y forming a support for said trunnions providing

fpr rotation of said betatron about said frunnion

The adjusted center of

about a vertical axis, a motor operated means
for rotating said betatron about said trunnion
axis, and means for positioning the X-ray focal
point of said betatron on said vertical axis com-
prising a first adjusting means providing for
movement of said betatron relatively to said yoke
assembly in a direction parallel to said trunnion

axis and a second adjusting means providing

for movement of said yoke assembly relatively
to said connecting means in a horizontal direc-
tion normal to said trunnion axis.

2. A scanning X-ray device comprising a be-
tatron, a trunnion having a horizontal axis of
symmetry attached to said betatron, a yoke
assembly having an arm extending downwardly
forming a support for said trunnion providing
for rotation of said betatron about said trunnion
axis, support means for said betatron, means
connecting said yoke assembly to said support
means including a first motor operated means
for rotating said yoke assembly with said betatron
about a vertical axis, a second motor operated

~means for rotating said betatron about said trun-

nion axis, and means for positioning the X-ray
focal point of said betatron on said vertical axis
including first and second adjusting means, said

first adjusting means comprising g first member
of said trunnion mounted on said betatron and
a second member of said trunnion connected to
sald second motor operated means, said mem-
bers being movable with respect to each other
in a direction parallel to said trunnion axis, and’
means to fix the position of said members with
respect to each other, said second adjusting
means comprising a first element attached to
sald yoke assembly having a recess with opposite
sides thereof having parallel straight portions
extending in g horizontal direction 90° to said

- trunnion axis, a second element connected to

said first motor operated means having opposite
pa_ra,llel sides abutting said sides of said recess,
sald second element being movable in said recess

- parallel to said sides and having a fixed position

o0

with respect to said vertical axis whereby the
relative movement of said elements adjusts the
X-ray focal point, and means to clamp said ele-
ments together. |

3. A scanning X-ray device compnsmg a be-

“tatron, a pair of trunnions having a horizontal

99

axis of symmetry attached to said betatron, a
yoke assembly having arms extending down-
wardly forming a support for said trunnions pro-
viding for rotation of said betatron about said

- trunnion axis, overhead support means for said

60
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yoke assembly including a plurality of telescoping
tubes having a common vertical axis of sym-
metry, means for retracting and for extending
sald tubes, means connecting said yoke assembly
to said tubes including a motor operated means

for rotating said yoke assembly with said beta-
tron about said vertical axis, a motor operated

means for rotating said betatron about said trun-

nion axis, and means for positioning the X-ray
focal point of said betatron on said vertical axis
comprising a first adjusting means providing
for movement of said betatron relatively to said
yoke assembly in a direction parallel to said
trunnion axXxis, and a second adjusting means

providing for movement of said yoke assembly

relatively to said connecting means in g hori--
zontal direction normal to said trunnion axis.
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| 8. A ecenmng X-ray dewee comprlsmg 2. be-
tatron, a- trunnion havmg - honzontal exm of
o symmetry ettached to se1d betatron a ayoke A5~

Arem Ts.m rnc maoa cmey -d--l...nu.n.'
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- operated means havmg opposwe parallel sides
~ abutting .said_sides of sald Tecess, said second

; 'f_sembly havmg an arm extendmg downwerdly '.

LT YR |

formmg aQ euppori: for emd Jrunnion provldmg
~_for rotatmn of said betatron about said trunnion

~ sembly. Includmg a plurality of telescoping tubes

. axis, overhead: Supﬁﬁft*means dor.said yoke as- -

. haying 'a.common vertical axis.,of symmetry,

 means for retracting and for extending® Said

~ tubes, means connecting said yoke assembly to
- said tubes mcludmg a first motor operated means
~ for rotating said yoke assembly with said beta-

- tron about seld vertical axis, a second motor -

operated mea,ns for rotetmg said: betetron about
‘saia frunnion axis, and means for poeztlomng

- the X-ray focal point of said betatron on said
- vertieal axis including first and second adjusting.

~means, said first adjusting means comprising a,
- first member of said trunmon mounted on saild
betatron and a second member of said trunnion

‘connected to said second motor operated means,

- -se1d members being movable with: reepeot to
| .eaoh other in a direction parallel to sald trun-
~_nion axis, and means to fix the position of said

element. being Jmovable. in said Tecess p'arallel {'.0

L
"--l-lj‘r-r- e Ny '

said sides. ang - havm'gf a_fixed. position .with re-

spect {o. eeld vertlcel_ 2xis __Whhere‘by“ the ‘relative
' movement of said. elements. adjusis the Xiray

Ay ol Wl g,

focal point,- means 10- ela,mp said elements to-

| gether and means meludmg a counterweight at-

tached o said yoke assemply.for: positioning the

19 Jjoint center Of .f-graw.ty 0f . ell the Jparts of said

device movéd by said ﬁrst motor opereted meens |

--_"on seld wvertical axis.

18, AlScanniing - X-ray. dewce oompmsmg 2 bete,--
tron, a pair of trunnions having a horizontal ax-

15 Is of symmetry attached to said betatron, a yoke

- assembly- having arms extending downwardly

forming a support for said trunnions providing -

for rotation of said betatron about said trun-

~ nion axis, overhead support means for said yoke

20
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members with respect to each other, said second

 adjusting means comprising a first element at-

tached to said yoke assembly having a recess
‘with opposite sides thereof having parallel
straight portions extending in a horizontal di-
rection 90° to said trunnion axis, a second ele-
ment connected to said first motor operated

assembly meludmg o Pplurality of telescoping
tubes having a common vertical axis of symmet-

Ty, means associated with said tubes to brace
‘said tubes against lateral and angular move- |
ment,

neans for retracting and for extendmg
said tubes, means connecting said yoke assem-
bly to said tubes including a motor operated

~.means for rotating said yoke assembly with said
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hetatron about said vertical axis, a ‘motor op-

erated means for rotating said be'te,tron about
sald horizontal axis, and means for positioning
the X-ray focal point of said betatron on said

- vertical axis including first and second adjust-

" means having opposite parallel sides abutting

said sides of se,ld recess, said second element
being movable in said recess parallel to said sides
- and having a fixed Dosmon with respect to said
~vertical axis whereby the relative movemeot of
~ said elements adjusts the X-ray focal point, and
‘means to olemp said elements together.

- 5. A scanning X-ray device comprising a be-
tetron a trunnion having a horizontal axis of
symmefry attached to said betatron, a yoke as-
sembly havmg an arm extendmg downwardly
- forming a support for said trunnion providing
- for rotation of said betatron about said trun-

. assembly including & plurality of telescopmg

G2
&t

viding

ing means, said first adjusting means broviding
for movement of said betatron relatively to said
vyore assembly in & direction parallel to said
trunnion axis, said second adjusting means pro-
for movement of said yoke assembly rela-
tively to said connecting means in a horizontal
airection normal to said trunnion axis.

- 1. A scanning X-ray device  comprising a

‘pbetatron, a trunnion naving a horizontal axis

of symmetry attached to said betairon, a yoke

- assembly having an arm extending downwardly

45
- nion axis, overhead support means for said voke

- tubes having a common vertical axis of sym- -

- metry, means assocmted with said tubes to brace
- sald tubes against lateral and angular move-
__:.ment means for retreetmg and for extending
said tubes, said tubes including a- first motor

~ operated means for rotating said yoke assembly.
- with seld betetron about said vertical axis, a

- second motor operated means for rotating said

betatron about said trunnion axis, the joint center

50
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~of gramty of said yoke assembly, said betatron
~and said second motor operated means being

- positioned away from said vertical axis, means
~ for positioning the X-ray focal point of said be-
tatron on said vertical axis including first and
second adjusting means, said first adjusting

60

forming a support for said trunnion . providing

for rotation of said betatron about said trun-
nion axis, overhead support means for said yvoke

assembly inciuding a plurality of telescoping

tubes hevmg g common vertical axis of Syt~
metry, means associated Wlth said tubes to brace

. Said tubes against lateral and angular move-

ment, means for retracting and for extending
said tubes, means connecting said yoke eesembly
to said tubes 1110111d1r1g a first motor operated
means for rotating said yoke assembly with said
betatron about said vertical axis, a second mo-
tor operated means for rotating said betatron

about said horizontal axis, and means for posi- |
tioning the X-ray focal point of said betatron

on said vertical axis including first and second -

adj ustmg mieans, said first adjusting means com- |
prising a first member of said trunnion mount-

~ ed on said betatron and a second member of

meens comprising a first member of said trun-

‘nion mounted on said betatron and a second
member of said trunnion connected to said sec-

- ond motor operated means, said members being

- movable with respect to each other in g direction

perellel to said trunnion axis, and means to fix
the position of said members with respect to- each

other, said second adjusting means comprising
a first element attached to said yoke assembly

‘having a recess with opposite sides thereof hav-
ing parellel straight bortions extending in a

hormontal direction 90° to said trunnion axis,
) _seoond_ element co_mleoted to said first motor

65

said trunnion connected to said second motor
operated means, said members being movable
with reepeot to each other in a direction paral-
lel to said axis, and means to fix the position of-

- Sald members mth 1espeot to each other; said
- second adjusting means comprising a first ele-

70

706

ment attached to said assembly having a recess
with . opposite sides thereof having parallel

straight portions extending in a horlzontal di-

rection 90° to said trunnion axis, a second ele-
ment connected to sald first motor operated

‘means having oppocsite parallel sides abutting

seud s:1des of said recess, sald seeond element he-




2.650,827

ll | .
ing movable in said recess parallel to said sides  Number
~ and having a fixed position with respect to said 1,630,181
~ vertical axis whereby the relative movement of 2,394,070
said elements adjusts the X-ray focal point, and 2,548,489
means to clamp said elements together. 5 2,553,378
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