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This invention relates to improvements in or toprovidefa method whereby the aforesaid-dili 
relating to methods of and means for making ?culties may be entirely avoided ;and»a»-further 
stereoscopic X-ray photographs, known in the object'is to provide simplerand ef?cientappara 
art as stereoscopic radiographs, ‘of the integral vtus with the aid 07f which such ‘method can be 
:or parallax .panoramagram type and of the 5 ‘carried out. I k L 4 
vparallax stereogram type. According to one ‘feature?of the presentinven 

In previously suggested methods vof ~making tion there is provided a method o'f‘making‘ste‘reo 
stereoscopic .radiographs a'grid is interposed be- scopic radi'ographs wherein a suitable "gridlisin 
‘tween the body being subjected to X'-radi-ati0n terposed between the body being subjected to 
‘and a sensitized ?lm or plate and the source ‘10 'X-radiati'on and the sensitized?lmi orspl'ate and 
of X-radiation is caused to move during the ex- the relative movement necessary between the 
\posure or between two separate exposures, the source of X-radiation and the said body for the 
said. grid being ‘moved a direction vat right purpose of presenting different aspects of ‘the 
angles to the direction of the :grid strips ‘and said, body to said X-radiation is achieved by 
substantially parallel to the sensitized surface. 15 moving said body during the exposure or'between 
The grid consists ‘essentially of ‘a ‘number of two or more separate exposures. 
narrow, substantially .parallel strips-of material According ‘to another feature of the present 
having'a high-degree of opacity to Xa-radiation, invention there is provided apparatus ‘for mak 
eaoh pair ‘of ‘adjacent strips {being separated‘ by ‘ing stereoscopic radiographs comprising a, fear 
a space or medium of high transparency vto 20 rier for the body to be} subjected tdX-radiation, 
X-Jradiation. The thickness .of the aforesaid a support "for a sensitized film or plate, a .grid 
{grid is necessarily considerable in ‘comparison "located between said‘ carrier and said support, 
with the width of the strips of which it is com- a source of vX-radi'ation, "means 'for moving said 
posed and in an endeavor to ensure that the Carrier and s0 presenting di?erent'aspect's?pf 
masking effect ‘of-each strip will be substantially 25 the said body to ‘the X-radiation and means for 
‘uniform vnotwithstanding the different position causing relative movement between saidigrid and 
which each strip occupies with respect to the said supportfor the ?lm or plate in a direction 
source of X-radiation it is desirable to use a ‘at right angles to the longitudinal axis of the 
grid-which is slightly curved in a sense resulting grid strips. 
in all. points ‘on'an imaginary line bisecting the "30 it is desirable that the planes of the ?lm or 
surface of the grid at right-angles to the grid plate and of the grid should be parallel iorsub 
strips lying substantially on the veiroumzference stantially vparallel to one another and it is line 
-of a-‘circle of which the source of X-radiation is ferred therefore to employ a curved support .for 
the centrev or to employ a-grid which is ?at but :the’ ‘film 'or plate in cases where the grid'itself 
in'which the‘grid strips‘ or some of them are i'n- 35 is of the curved kind. Such ‘film or plate may 
'clined vabout their transverse axes, the strips near be enclosed in a cassette although in‘ some=cases 
‘th'e'central axis of the grid'being normal to ‘the it‘ispreferable to dispense with ac'assettesoas 
surface of said grid and the remaining strips to enable the said ?lm or plate ito'fb‘e disposed 
being inclined‘ towards the said central ‘axis to "closer .to the grid, it being “desirable ‘to reduce 
an extent which increases progressively towards 40 this distance as much :as possible'and in‘ any 
ithee‘dges ofrthe grid. These grids however can event-to ‘make/‘such ‘distance small in comparison 
only work e'?icl‘ently‘when the source ofX-radi'a- with that between the i -ray tube ‘and tne'fgrli'd. 
'tion is disposed in one particular position with In the application of theipre'sent inventren to 
respect ‘thereto and ‘there have ‘therefore ‘been ‘the fin'akingeof radiographs of the paran'aapan 
di?iculties in carrying out the suggested-methods 45 oramagram type the transparent or translucent 
of making stereoscopic radio‘sraphs wherein, as spaces of‘thegrid are preferably narrower than 
above‘ stat¢§1éeXposures have to be made with the the opaque ‘strips but 'in :the case of radicgraphs 
‘source of X-radiation in ‘at least two- different of'the parallaxstereo'gram*type the'-said=-trans 

, positions. parent or ‘translucent ‘spaces ‘and opaque‘ strip 
‘Gneof the objects of the ‘present invention is ‘50 are ‘preferably of equal width. - 



2,468,983 
3 

The aforesaid movement of the carrier for the 
body to be subjected to X-radiation is preferably 
of an angular nature. Thus for instance a car 
rier in the form of a cradle 0r platform may be 
caused to rock or pivot about an axis parallel 
to the grid strips, the resultant angular move 
ment of the body carried thereby then presenting 
different aspects of said body to the X-radiation. 
The aforesaid relative movement between the 

?lm or plate and the grid may be attained by 
moving either or both of these parts but in gen 
eral it is preferable to provide for movement 
being imparted only to the grid. 
The aforesaid movement of the carrier and 

the movement of the grid or the ?lm or plate 
support are of course coordinated or synchro 
nised in the appropriate manner. Thus in the 
making of a radiographic parallax panorama 
gram the exposure may be a continuous one 
commencing and terminating respectively with 
the commencement and termination of the 
movement of the support or carrier for the body 
to be subjected to radiation or alternatively a 
number of separate exposures may be given each 
with said support or carrier in a different posi 
tion, in both cases the grid or the plate or ?lm 
being caused to move through a distance equal 
to the width of one opaque strip of the grid 
while the body is being caused to move between 
its two extreme positions. In this way the whole 
of the sensitized surface of the ?lm or plate is 
exposed and an image or succession of images 
of the parallax panoramagram type will be 
formed. After development the picture is viewed 
through an optical lined grid having the same 
pitch as the radiographic grid and a stereo 
scopic view is obtained. 
The procedure in the production of a radio 

graphic parallax stereogram is similar to that 
above described but only two exposures are neces 
sary, spaced strips constituting one half of the 
sensitized surface of the ?lm or plate being ex 
posed during one exposure and the intervening 
strips constituting the other half of the sensi 
tized surface being exposed during the second 
exposure. The two exposures are in such cases 
made whilst the object being subjected to X 
radiation is stationary and providing the second 
exposure is not made until the necessary move 
ment of the object and of the grid or of the plate 
or ?lm has been completed there is no necessity 
to synchronize the movements. 
In order that the present invention may be 

well understood certain embodiments thereof will 
now be described, by way of examples only, and 
with reference to the accompanying drawings 
in which: 

Figure 1 is a perspective view of one form of 
grid, 

Figure 2 is a broken perspective view of an 
other form of grid, 
Figure 3 is a plan view of one form of grid 

mounting showing one mode of imparting move 
ment to the grid, 

Figure 4 shows in broken perspective view one 
form of carrier for a body to be subjected to X 
radiation and one mode of associating the grid 
therewith. 

Figure 5 is a diagrammatic view indicating the 
principles of the operation of the apparatus 
shown in Figure 4, and 

Figure 6 is a perspective View of another form 
- of apparatus according to the present invention. 

Referring to Figure 1 of the drawings, the grid I 
is composed of a number of strips 2 of lead or 
other material which is opaque to X-radiation 

25 

40 

50 

55 

60 

65 

70 

75 

4 
with intervening strips of any suitable material 
such as a plastic which is transparent to X-radia 
tion. The grid is of plane form and the sides of 
the opaque strips are so disposed that the angles 
which such sides make with the place of the 
grid are equal to or substantially equal to the 
angles of incidence of the X-rays falling thereon, 
the source of radiation being designated 3 in 
Figure 1. In this way variations in the masking 
effect at different parts of the grid are avoided. 
Figure 2 shows another form of grid and in this 

embodiment uniform masking is attained by im 
parting to the grid ll a curvature which results in 
a line bisecting the grid strips lying on the cir 
cumference of a circle struck about the source 
of radiation as its centre. 

The‘ opaque strips of the grids shown in Fig 
ures 1 and 2 may be about four times as wide 
as the intervening transparent strips if the grid 
is intended for use in making radiographs of the 
parallax panoramagram type but for use in mak 
ing radiographs of the parallax stereogram type 
the said opaque and transparent strips are pref 
erably of equal width. 
Referring now to Figure 3, a grid 5 is mounted 

in a frame 6 and the sides of such frame which 
extend longitudinally with respect to the grid 
strips are parallel to one another but inclined 
with respect to such strips. The frame E is slid 
ably supported in an outer frame 7 and those 
sides of said frame "5 which are adjacent to the 
aforesaid inclined sides of the frame 8 are cor 
respondingiy inclined with the result that as said 
inner frame 6 is moved along the outer one in 
a direction parallel to the grid strips a move 
ment transversely with respect to said strips is 
also generated. 

Springs 8, 8 are interposed between the end 
members of the frames 6 and l for urging the 
frame E5 towards the base of the frame 7 as viewed 
in Figure 3 and the means for urging said inner 
frame in the opposite direction consist of a cam 
or eccentric 53 mounted on a shaft If), the said 
shaft being driven by the worm wheel I! and 
worm l2 so that ?ne control can be exerted over 
the movement of the grid. The said worm i2 
may be out in or mounted on a control shaft l3 
provided with any suitable hand wheel or the 
like ill. 
The range of sliding movement of the frame 6 

and the inclination of the relevant parts of its 
supporting frame ‘I are so chosen that the full 
range of movement will result in a transverse 
movement at least equal to the width of one 
opaque strip of the grid and stops may be pro— 
vided in order to ensure that the range of move 
ment will always be of the correct amount. 

Figure 4 shows one form of apparatus includ~ 
ing means for supporting a person in a horizontal 
position whilst being subjected to X~radiation. 
In this construction the apparatus includes a 
cradle-like structure comprising a curved carrier 
i5 capable of being rocked about a longitudinal 
axis. Said carrier is made of a plastic or other 
suitable material which is transparent to X-radi 
ation. If desired frameworks such as those des 
ignated l6 and i’? may extend from said carrier, 
such frameworks being made for example from a 
strong aluminum alloy. In general it is prefer 
able to leave one side of the platform unob 
structed but frameworks of the above mentioned 
kind may be located on the other three sides. 
The carrier i5 is supported for example re 

siliently by means of springs or the equivalent. 
In the example shown in Figure 4 springs are 
located between the carrier and the supporting 
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base 18‘; onev of- the springs on one side being 
designated I9- and ‘the correspondingspr'ing on 
the opposite side being designated 20. Positive 
stops are- provided for limiting’ the extent to 
which the carrier l5 can rock in both directions 
and the'springs on‘ one side arestronger than 
the springs on the other side so that the carrier 
normally tends to rock to its ‘limiting position 
in one direction 

‘ Means are provided for positively rocking the 
aforesaid carrier‘ in a direction- opposite to that 
in‘ which it is rocked by ‘the stronger springs, said 
means consisting inthis example of a wire 21 
which can be wound to a ‘variable extent on a 
control shaft 22, said control shaft being pro 
vided'w'ith a ratchet wheelu2-3 with which a pawl 
24 cooperates so as normally to prevent reverse 
movement of the carrier. The shaft 22 is pro 
vided with a hand wheel or the like 25 and it will 
bé'l'u'n'derstood that by winding said handle in a 
direction drawing the wire downwardly the car 
rier l5 can be rocked to its limiting position in 
a“ direction opposite to that in which it tends 
to move under the influence of its spring mount 
ing and during this time the pawl and ratchet 
mechanism prevents any inadvertent return 
movement of the carrier although at the end of 
the desired movement the pawl 24 can be re 
leased whereupon movement of the carrier back 
to its initial limiting position will be effected 
automatically under the in?uence of the above 
mentioned springs. 
A grid assembly shown diagrammatically in 

Figure 4 and designated ‘25 is mounted on the 
base l8, such assembly being for instance similar 
to that'described with reference to Figure 3 of the 
drawings and the control shaft of such assembly 
preferably being formed by the abovementioned 
control shaft 22 of the carrier operating mecha 
nism. 

It is desirable that the grid of the aforesaid 
assembly 26 be flush or substantially ?ush with 
the upper surface of the base l8 and for this 
purpose an opening is provided in the base for 
receiving such assembly. 
In order to enable radiographs to be taken at 

Various points longitudinally along the carrier 35 
aplurality of grid assemblies and their associated 
control gear may be located at intervals along the 
base and may be operated simultaneously. In 
cases however where it is only desired to take 
one radiograph at a time but at various positions 
along the carrier the said grid assembly and con 
trol gear may be readily detachable from the 
base 88 and applicable thereto at various points. 
Thus for instance a series of openings may be 
provided in the base for receiving the grid assem 
bly and the wire 2! of the control gear may se 
lectively engage one of a series of lugs such as the 
lugs 21 on the rocking part of the apparatus. 
The rocking movement of the carrier I5 is so 

coordinated with the movement of the grid in a 
direction at right angles to the grid strips that 
during the time taken for such grid to move 
through a distance equal to the width of one 
opaque strip the platform completes the rocking 
movement between its limiting positions assum 
ing that radiographs of the parallax panorama 
gram type are being made. If however radio 
graphs of the parallax stereogram type are being 
made synchronisation of these movements is not 
essential it being only necessary to ensure that 
eachof the two exposures is made when the cradle 
and'gridrare in their appropriate limit positions. 
Figure 5 indicates diagrammatically the prin- 
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ciple vinvolved in "using 'theiapparatus‘ illustrated 
in Figure 4. As‘ will beseeniifromisuch ?surethe 
sensitized ?lm or plate‘ Z8‘is'loca-ted'close tot-he 
grid 29. vThe carrier '31? which-isthe‘equivalent 
of the carrier [5 ‘ofliligurel-ll is'als'o located as 
close as possib'leto the grid‘. Theca'rrier 30'v which 
in this example has upwardly inclined" side pore 
tions is roc'kable fro‘mthe position ‘shown in full 
lines to the position shown in dottedlines and 
designated 30’. The body 3| to be subjected to 
X-radiation is located ‘at the centre of ‘the 'car= 
rier 30 and the source 32 of5Xé-rays' is alsorloe 
cated in alignment with the-centre of 'the'carrier. 
When the carrier ‘30' is in ‘the ‘position -‘shown in‘ 

full lines the body 3 l ‘is in the position‘also shown 
in full lines and a line drawn normal tothe cert-i 
tral axis of thecarrier "extends in the direction 
of the line 33. When however the carrier is in'th'e 
position 30' the body, 35l=is in‘- the dottedline 
position designed 31" and aline'nor'mal' to the 
central axis of the vcarrier extends in the diree~ 
tion of the line 34. vTwo different aspects or a 
series of diiferent aspects of the body 3|v are ace 
cordingly presented ‘to the X-radiation. 

It will thus be appreciated that ‘the effectob+ 
tained is similar to ‘that which would result from 
moving the source of X-radiation from X to X’ 
while the body remains stationary, but as the 
source of X-radiation isnot in fact moved the 
angles of incidence ofithe‘rays remain in coin 
cidence with the angles of inclination of the grid 
strips throughout the exposure-'inthe case ‘of a 
parallax panoramagram or for each of the ‘sepa-‘ 
rate exposures in‘ the case of a'parallax stereo~ 
gram. 
Figure 6 shows a modi?ed form of apparatus 

suitable for instance for subjecting a person in a 
standing position to X~radiation. In this em 

' bodiment the apparatus includes a base 35 on 
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which is mounted a rotary platform 36’and pil 
lars 3'! extend upwardly ‘from said base and carry 
a grid assembly 38 which may for instance be simi 
lar to the grid assembly shown in Figure 3'. The 
grid assemblySB is preferably adjustable ver 
tically along the pillars 3-Tand the rotary plat 
form is preferably adjustable horizontally e. g. 
between the positionshown in full lines and the 
position shown in dotted lines and designated 
36'. 

‘ When the apparatus shown in Figure 6 is in 
use the person to be X-rayedstands on the plat 
form 36, and the grid assembly 38 and'the source 
of X-radiation 38 are adjusted to the appropriate 
positions dependent‘upon the position of the part 
to be subjected to radiation’. As'in the earlier 
described examples the grid is movable in a di 
rection at right angles to the direction of ‘the 
grid strips and vthe exposure is started with the 
platform and grid in one limiting position and 
terminated when such parts reach their other 
limiting position or alternatively separate ex 
posures are made with-the parts in their limiting 
positions or in a series of positions dependent 
upon the type of radiograph required. 
In both of the above-examples the means for 

moving the grid and the ‘carrier or platform for 
the body to be subjected to X-radiation may be 
operated manually but in general it is desirable 
for these to be operated by means of ‘a motor, e. g. 
an electric motor. 
Whilst some embodiments of the present in‘ 

vention have been hereinbefore described it'is 
to be understood ‘that ‘there may be various modi 
?cations without departing" from?the‘ scope of 
such invention. Thus-for example the carrier 
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of platform for the body to be subjected to X 
radiation may be adapted to rotate or rock about 
an axis extending in any desired direction, there 
may be provision for making radiographs si 
multaneously of various parts of the body and 
the grid and support may be caused to undergo 
the desired movements by various forms of mech 
anism other than those speci?cally described. 

I claim: 
1. A method of making stereoscopic radio 

graphs wherein a grid is interposed between the 
body to be subjected to X-radiation and a sensi 
tized surface on which the radiograph is to be 
made, said grid having a plurality of substantially 
parallel laterally spaced strips of high opacity 
to X-radiation and a strip of high transparency 
in the space between each pair of adjacent 
opaque strips, the said opaque strips being at 
least as wide as the transparent strips, compris 
ing moving the grid with respect to the sensi 
tized surface in a direction transversely with re 
spect to the grid strips and through a distance 
equal to the width of one of the opaque strips 
of the grid, the source of X-radiation being main~ 
tained in a stationary condition, and angularly 
moving the body as a whole about an axis parallel 
to the longitudinal axes of the grid strips so as 
to present different aspects of such body to radia 
tion emanating from said source. 

2. Apparatus for making stereoscopic radio 
graphs comprising an angularly movable carrier 
for supporting the body to be subjected to X 
radiation, a support for a sensitized coating, a 
grid having a plurality of substantially parallel 
laterally spaced strips of high opacity to X-radia 
tion and a strip of high transparency to X-radi-I 
ation in the space between each pair or" adjacent 
opaque strips, the said opaque strips being at 
least as wide as the transparent strips, a sta 
tionary source of Xnradiation, means for moving 
the grid with respect to the sensitized coating 
in a plane parallel thereto through a distance 
equal to the width of one opaque strip of the grid 
and in a direction transversely with respect to 
the grid strips, and means for moving said car 
rier and thereby positively moving a body lo 
cated thereon in a direction substantially at 
right-angles to the longitudinal axes of the grid 
strips so as to present different aspects of such 
body to radiation emanating from said source. 

3. Apparatus as claimed in claim 2, wherein the 
sides of the grid strips are inclined at angles 
substantially equal to the angles of incidence of 
the X-rays falling adjacent thereto. 

4. Apparatus as claimed in claim 2 wherein the 
grid is curved in a sense resulting in a line bi 
secting the grid at right angles to the grid strips 
being substantially coincident with the arc of 
a circle struck about the source of X-radiation 
as a center. 

5. Apparatus as claimed in claim 2 wherein the 
carrier comprises a cradle mounted for rocking 
movement about an axis parallel to the longi 
tudinal axes of the grid strips. 

6. Apparatus as claimed in claim 2 wherein the 
carrier comprises a rotary turntable mounted for 
rotation about an axis parallel to the longitudinal 
axes of the grid strips. 

7. Apparatus for making stereoscopic radio 
graphs comprising a movable carrier ‘for the body 
to be subjected to X-radiation, a support for a 
sensitized coating, a grid having a plurality 
of substantially parallel laterally spaced strips 
of high opacity to X-radiation and a strip of high 
transparency to X-radiation in the space be 
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tween each pair of adjacent opaque strips, said 
opaque strips being at least as wide as the trans 
parent strips, a stationary source of X-radiation, 
means for moving the grid with respect to the 
sensitized coating in a plane parallel thereto and 
through a distance equal to the width of one 
opaque strip in a direction transversely with re 
spect to the grid strips, and means for moving 
said carrier and thereby moving a body located 
thereon in a direction substantially at right 
angles to the longitudinal axes of said grid strips 
so as to present di?erent aspects of such body 
to radiation emanating from said source, wherein 
said carrier is in the form of a rockable cradle 
having spring suspension means disposed along 
its two sides, the suspension means on one side 
being stronger than those on the other side so 
that said cradle is normally rocked to one of its 
limiting positions. 

8. Apparatus as claimed in claim '7 wherein 
movement of the cradle in a direction opposite 
to that in which it is biased by the spring sus 
pension means and movement of the grid are 
effected by common driving mechanism. 

9. Apparatus as claimed .in claim 2 wherein 
movement of the carrier and movement of the 
grid are effected by common driving mechanism, 

10. Apparatus for making stereoscopic radio 
graphs comprising an angularly movable cradle 
for supporting the body to be subjected to X-ra 
diation, a support for a sensitized coating, a grid 
having a plurality of substantially parallel later 
ally spaced strips of high opacity to X-radiation 
and a strip of high transparency to X-radiation 
in the space between each pair of adjacent opaque 
strips, the said opaque strips being at least as 
wide as the transparent strips, a stationary source 
of X-radiation, means for moving the grid with 
respect to the sensitized coatingin a plane par 
allel thereto through a distance equal to the 
width of one opaque strip of the grid and in a 
direction transversely With respect to the grid 
strips, and means for rocking said cradle about 
an axis parallel to the longitudinal axes of the 
grid strips. 

11. Apparatus for making stereoscopic radio 
graphs comprising a rotary turntable for sup 
porting the body to be subjected to X-radiation, 
a support for a sensitized coating, a grid having 
a plurality of substantially parallel laterally 
spaced strips of high opacity to X-radiation and 
a strip of high transparency to X-radiation in the 
space between each pair of adjacent opaque 
strips, the said opaque strips being at least as 
wide as the transparent strips, a stationary 
source of X-radiation, means for moving the grid 
with respect to the sensitized coating in a plane 
parallel thereto through a distance equal to the 
width of one opaque strip of the grid and in a 
direction transversely with respect to the grid 
strips, and means for rotating said turntable 
about an axis parallel to the longitudinal axes 
of the grid strips. 

12. Apparatus for making stereoscopic radio 
graphs comprising a movable carrier for the body 
to be subjected to X-radiation, a support for a 
sensitized coating, a grid having a plurality of 
substantially parallel laterally spaced strips of 
high opacity to X-radiation and a strip of high 
transparency to X-radiation in the space between 
each pair of adjacent opaque strips, the said 
opaque strips being at least as wide as the trans 
parent strips, a stationary source of X-radia 
tion, means for moving the grid with respect 
to the sensitized coating in a plane parallel there 
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to through a distance equal to the width of one - 
opaque strip of the grid and in a direction trans- ‘ UNITED STATES PATENTS 
versely with respect to the grid strips, and means Number Name Date 
for moving said carrier and thereby positively 758,117 Snook ___________ __ Apr. 26, 1904 
moving a body located thereon in a direction sub- 5 1,208,474 Caldwell _________ __ Dec. 12, 1916 
stantially at right-angles to the longitudinal axes 1,954,321 Kieffel' --- -------- -- Apr. 10, 1934 
of the grid strips so as to present different as- 2,029,300 Arftsen ____________ __ Feb. 4, 1936 
pects of such body to radiation emanating from , 2,281,931 Frank ____________ __ May 5, 1942 
said source, the said movement of the carrier 2,320,587 Gieringer _________ __ June 1, 1943 

and the said movement of the grid being e?ected 10 FOREIGN PATENTS ‘ 
by common driving mechamsm. 
LESLIE PETER CLARENCE JACK DUDLEY. Number Country Date 

490,299 Great Britain ____ __ Aug. 12, 1938 
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