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(014250-65) 'lilla‘inis; 

' ‘The present invention relates‘ to radiographic 
sheets for use in‘ making radiographs by means 
of penetrative rays. _ 
This application is a continuation in’ parti'of 

my previous application Serial No. 766,206, ?led 
August 5, 1947, now‘ abandoned. 
Radiographic sheets, either’ film or paper, now 

in common usage are sensitive to visible light 
rays‘ as well‘ as‘ ‘to pen'etrati‘ve rays‘ s'o‘that it is 
necessary to mcwse the‘ sheets‘ within separate 
opaque envelopes orv holder's‘to protect the sheets 
against éxptsure due to‘v'isible light‘rays. The 
sensitized sheets‘ of the prior art are usually 
packaged in light'prooi box‘es,r'and the individual 
sheets“ aré‘r‘equired vto be loaded into'the enve 
lopes‘ or holders‘ by the user in a‘ dark room. 
lifter exposure, the sheets’must'be removed from 
the holder‘ within ‘a dark room ‘and then put 
‘through a" development process which‘ must aiso 
be carried on within the dark room. 

It‘ isv an‘ object‘ of the present‘ invention to 
‘provide a‘ new and‘ improved radiog'raphic sheet 
which may be handled in daylight‘ and‘ which 
does not require ‘the use‘oi light proof‘ envelopes. 

, Another object is to provide a'unitary ‘sensi 
tiized' sheet‘ particularly suited for radiography 
and which is sensitive‘ to only a predetermined 
band“ of radiations. ‘ _ U ‘ 

Another ‘object is to‘ provide" a unitary com 
posite sensitized sheet particularly‘ suited‘ for 
‘radiography which is selectively sensitive to 'only 
a" predetermined‘ band of radiationsjink the inf 
visible spectrum and which after exposure‘ may 
bepr'oce's'sed under ordinary 'lightconditions. 
A ‘further object‘ of the invention‘ is'to provide 

anew‘ and improved unitary radiographic sheet 
including a sensitized layer, the sheet being‘fur 
ther provided with an additional layer‘ covering 
the" sensitized layer and shielding the’ same 
against exposure by‘ a certain band of rays but 
permitting exposure thereof by another prede 
termin'ed band of rays. H ‘ 

A still further object of the invention is to 
provide a new and improved unitary‘ sensitized 
sheet particularly suited for radiography, the 
sheet including a sensitized layer which is sensi 
tive to a wide band of radiations and a' protective 
layer covering the sensitized layer whereby‘the 
"sensitized layer is subject to exposure by only'a 
selective band of radiations. , n 

1 In accordance with one form of the present 
invention, a radiographic sheet is provided coin 
prising a‘ backing member made of opaque ma— 
t?‘ (i‘aQl‘ or having an opaque coating,‘ the‘ backing 
member being provided with a sensitized layer 
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on-b'ne‘ side, the sensitized layer, in turn, being 
covered with a'reinova-ble opaque layer such as, 
for example, a soluble coating, applied directly 
over the sensitized layer, the sensitized ‘layer 
being adapted to be exposed by penetrative rays, 
and the removable opaque layer being adapted 
to be'removed or'dissolved during the processing 
of the sensitized layer, but after the sensitized 
layer has been rendered insensitive to‘ visible 
light. 
For a consideration-of what is believed novel 

and inventive, attention-is directed to the follow. 
ing description taken in connection with the 
accompanying drawing while the features of 
novelty will be pointed out with greater-‘par 
ticularity in the appended claims. 
_In the drawing, Fig. 1 is an enlarged cross 

sectional view of a radiographic sheet in accord" 
ance with one modi?cation of the present inven 
tion; and Fig. 2 is an enlarged cross-sectional 
view illustrating a second modi?cation of the 
invention; and’ Fig. 3 is an enlarged crosse 
sectional view illustrating a third modi?cation of 
the invention. 7 I , 

'ljhe radiographic sheet of the present inven-. 
tion is designed primarily for use in making 
radiographs by means of‘ penetrative rays. By 
the'fterm “penetrative rays” is meant Xeays, 
gamma rays, or any other similar radiations ‘of 
such short wave lengththat they may penetrate 
through relatively dense objects being radio 
graphed and produce an‘ image eiTect upona 
sensitized layer positioned behind. the object. 
Referring to the drawings, the unitary radio' 

graphic ‘sheet shown in Fig. 1 comprises a back 
ing member H) which is coated on one side with 
a sensitized layer H. The layer II may be of 
any form well known in the art and in use on 
radiographic ?lms and papers. Such emulsion 
layers are ordinarily sensitive to a wide band of 
radiations extending from the infrared through» 
out the‘ visible spectrum and the invisible spec 
trum therebelow. The backing member 50 may 
be either ?lm or paper but for the moment it 
will be considered as being paper and in which 
event it should be of such material or so coated 
as to shield the reverse side of the sensitized layer 
II from all rays other than those which are to 
be used in the exposure of the sensitized layer vl I. 
The sensitized layer H is covered with a further 
removable layer I2 applied directly thereto 
whereby the upper surface of the layer I I op 
posite the backing member‘ i0 is also shielded 
against ‘radiations other than those to be used 
in causing‘ exposure'of the sensitized‘ layer. ‘ 



Without limiting the invention thereto it will 
be assumed in the following description that the 
sensitized layer is to be exposed by means of 
penetrative rays, such as X-rays, gamma rays 
and the like, and is to be shielded by means of 
the layer l2 and the backing member it against 
visible light rays and ultra violet rays. To ac 
complish such purpose, it will be su?icient for 
the layers i2 and the backing member if] to be 
merely opaque. The backing member it may be , 
rendered opaque in any suitable manner. 
The layer l2 superimposed over the sensitized 

layer It may be formed of any suitable material 
or composition. For example, it may consist of 
an opaque soluble gelatinous or adhesive sub 
stance which is removable by washing or by 
stripping during the processing of the sheet fol 
lowing exposure thereof, but after the sensitized 
layer has been rendered insensitive to visible 
light. The layer l2 should be formed of a liquid - 
permeable substance whereby the developer 
solution may pass readily therethrough for ef 
fecting the development of the sensitized layer 
l l but without causing the removal of the layer 
l2. The solvent for the layer !2 may be included -. 
in the ?xing solution whereby it will be removed 
only after all danger of fogging of the sensitized 
layer H by visible light is past. It will be obvi 
bus that it is not essential for the coating 12 to 
be entirely removed but only that its initial 
opaque character be changed to one of trans-par; 
ency whereby the image developed within the 
sensitized layer H will be visible therethrough. 

It is to be understood that the present inven 
tion is not to be limited to any particular type of 
opaque coatings since suitable coatings may 
readily be compounded by anyone skilled in the 
art. For example, one suitable coating composi 
tion was prepared of the following ingredients: 

_ Parts 

Aqueous animal gelatine _______________ __ '57 

Glycerin _________________ _'_ ______ __‘___I 27 

Carbon black _____________ __~_ _________ __ 10.5 

Water ________________________________ ._ 116 

The gelatine, orrplasticized animal glue, was 
?rst melted with the glycerin, on a water bath 
and one-fourth to one-half the water added when 
'the melt started. When the ingredients were 
thoroughly blended the carbon black, for exam 
ple, oil-free lampblack, was added with continued 
stirring, until a smooth lump-free mixture was 
obtained. Finally the remainder of the water 
was added. A few tenths part of a wetting agent 
may be added for improved smoothness and 
spreading properties. 
An X-ray ?lm coated in a dark room on all sides 

with this composition was exposed by X~rays 
under daylight conditions and subsequently 
processed also under ordinary room illumination. 
The developer and ?xing solutions readily per 
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meated the opaque coating and fully processed _ 
the sensitized layers. The opaque coating was 
toughened by the processing solutions but the 
bond between the opaque coating was softened so 
that it could readily be stripped or peeled from 
the ?lm. Thelimage of the exposure was sharp 
and clear with no evidence of fogging noted. 
Another opaque coating composition was pre 

pared as follows: 
Ounces 

Aqueous colloidal graphite (30%) _________ M 32 
Water __________________________________ __ 32 

Polyvinyl alcohol ________________________ __ 8 

glycerin ___ _____________________________ __ 1 
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The alcohol was moistened with one pint of water 
and heated in a pressure cooker to facilitate so 
lution. 'l'he graphite suspension and water were 
then stirred in and the mixture then heated on a 
water bath until a smooth homogenous product 
was obtained. 'An X-ray ?lm coated with this 
mixture was exposed in daylight and processed 
under ordinary room illumination as in the for 
mer case. The bond between the coating and the 
?lm was softened by the processing solution so 
that it was easily stripped from the ?lm and the 
same satisfactory results were noted as above. 
A satisfactory opaque coating composition was 

also prepared using an aqueous mixture of corn 
starch and oil-free lampblack together with a 
quantity of ?ne uniform cellulose ?bers. A ?lm 
coated with this mixture was exposed by X-rays 
and processed, both under daylight conditions of 
illumination. The coating softened sui?ciently 
during the processing procedure to permit it to 
be stripped free of the ?lm, and the sensitized 
layer was found to be fully developed and ?xed, 
the image sharp and clear with no evidence of 
fogging. , v 1 

Numerous other opaque coatings were com 
pounded and tried‘ with satisfactory results and 
still others will readily occur to one skilled in- the 
art. 
In the case of radiographic ?lm such as XV-ray 

?lm the backing member consists of a trans 
parent sheet and which is coated on both sides 
with a sensitized emulsion layer. In Fig. 2 such 
a backing member 14 is shown which is coated 
on its opposite sides with sensitized emulsion 
layers It and [6. In accordance with the pres 
ent invention removable shielding coatings ‘I’! 
and H] are applied over each of the coatings l5 
and I6 and which are similar to the coating 
i2 as previously described in connection with 
Fig. 1. ‘ ‘ 

In modi?cation of the invention illustrated in 
Fig. 3,’ the backing member 2| is coated with a 
sensitized layer 20 and which is in turn covered 
with a sheet 22 of an absorptive or porous ma 
terial, such as soft paper. The sheet 22 is 
opaque so as to shield the sensitized layer 20 
against exposure byradiations other than those 
which are to be used in exposing the layer 20. 
The porous sheet 22 may be 'adhesively secured 
onto the surface of the sensitizedv layer 20 
throughout the full extent thereof or at least 
around the peripheral edges of the sheet. The 
porous sheet 22 is readily permeable to liquid’ 
solutions whereby the entire sheet may be im 
mersed in developer solution for effecting de 
velopment of the sensitized layer ll. After de 
velopment, the sheet may be transferred to a 
vessel containing ?xing solution and which may 
include a solvent for the adhesive ?lm securing 
the sheet 22 to the backing member 2|. ‘How; 
ever, the sheet 22 may be manually removable 
as by stripping from the backing member.‘ An 
vabsorptive porous sheet such as 22 may be sub 
stituted for either of the coatings l2,’ or H and 
[8, previously described. ‘ ‘ " ' 

The porous sheet 22 may be secured in place 
by aqueous animal or ?sh glue over the entire 
surfaces of the ?lm so as to exclude anyv air 
bubbles therebetween which might interfere 
with uniform development of the sensitized 
layer. While the developing and ?xing solu 
tions may soften the glue, it retains'a sufficient 
amount of adhesion to hold the opaque layer in 
place for the period required to render the sensi 
tized layer insensitive to visible light, after which 
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the opaque layer may be readily stripped from 
the ?lm. 

It will be obvious that the shielding coatings 
described above should extend around the edges 
of the sheets in order that the sensitized layer 
will not be fogged due to exposure by rays pene 
trating edgewise of the sheet. 
The radiographic sheet of the present inven 

tion is economical to use since it may be handled 
in visible light and does not require the usual 
light-proof envelopes or holders. The time re 
quired for loading and unloading of ordinary 
?lm or paper into such receivers is eliminated 
as well as the expense of the light proof receivers 
themselves. The necessity for a dark room 
usually required for loading and unloading re 

' ceivers with ordinary film is also eliminated. 
Moreover, the need for a dark room for proc 
essing the ?lm following exposure thereof is 
also dispensed with. 
What I claim is: 
1. A radiographic sheet comprising an opaque 

backing member, a sensitized layer on one sur 
face of said backing member sensitive to pene 
trative radiations, and an opaque porous sheet 
adhesively secured onto the upper surface of 
said sensitized layer and a layer of soluble ad 
hesive securing said porous sheet onto the up 
per surface of said sensitized layer. 

2. A radiographic sheet comprising a backing 
member, a sensitized layer on one surface of 
said member sensitive to penetrative radiations, 
a second layer permeable to processing solutions 
covering said sensitized layer, said second layer 
being indestructible by normal processing solu 
tions for said sensitized layer, said second layer 
being opaque and removable after said sensi 
tized layer is processed to ‘a condition insensitive 
to visible light. 

3. A radiographic sheet comprising a backing 
member, a sensitized layer on one surface of said 
backing member sensitive to penetrative radia 
tions, a second layer permeable to processing solu 
tions for said sensitized layer covering said sensi 
tized layer, said second layer being opaque where 
by said radiographic sheet may be processed in 
visible light, the opacity of said second layer in 
place upon said backing member being unaffected 
by said processing solutions at least until after 
said sensitized layer has been rendered insensitive 
to visible light, said second layer being removable 
following processing of said sensitized layer to a 
condition of insensitiveness to visible light. 

4. A unitary sensitized sheet particularly 
suited for radiography, said sheet including a ' 
sensitized layer sensitive to a relatively wide band 
of radiations, said sheet including additional 
protective means opaque to radiations other than 
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within a selective portion of said wide band for 
protecting said layer from exposureby radiations 
outside of said selective portion of said wide band, 
said means being readily permeable to process 
ing media for said sensitized layer, the protec 
tive nature of said means being unaffected by said 
processing media prior to transformation of said 
sensitized layer to an insensitive condition. 

5. A unitary sensitized sheet particularly suited 
for radiography, said sheet including a backing 
member having a sensitized coating thereupon 
sensitive to a relatively wide band of radiations 
in both the visible and invisible spectrums, said 
sheet including protective shielding means for 
protecting said coating from exposure by radia 
tions other than those within a portion of the 
invisible spectrum, said shielding means being 
readily permeable to processing media for said 
sensitized coating while remaining in place upon 
said sheet, said shielding means being substan 
tially unaffected by subjection to said processing 
media at least prior to transformation of said 
sensitized coating by said media to an insensitive 
condition. 

6. A radiographic sheet comprising a backing 
member, a sensitized layer on one surface of said 
member normally sensitive to visible light and to 
penetrative radiations, a second layer permeable 
to processing solutions for said sensitized. layer 
covering said sensitized layer, said second layer 
being opaque and indestructible in place by said 
processing solutions at least until after said sen 
sitized layer is transformed by processing solu 
tions to a condition insensitive to visible light, 
said second layer being separable from said sheet 
following processing of said sensitized layer. 

7. A radiographic sheet comprising an opaque 
backing member, a sensitized layer on one sur— 
face of said backing member sensitive to pene 
trative radiations, and an opaque porous paper 
sheet covering said sensitized layer, said paper 
sheet being readily permeable to processing solu 
tions for said sensitized layer. 

CORMACK E. BOUCHER. 
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