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This invention relates generally to electron 
microscope technique and more particularly to 
improved methods of and means for providing 
relief copies of microscopic specimens for use in 
flectron microscope investigations. 

Frequently, microscopic specimens of materials 
are toothick or too dense to permit satisfactory 
electron microscopic investigations by means of 
electron transmission through the specimen. 
Warious methods have been employed for provid 
ing relief copies of such specimens by i molding 
electron permeable elements in direct contact 
with the original specimen, and thence placing 
the molded copy of the specimen in the object 
chamber of the electron microscope. Such copies 
are not entirely satisfactory for transmission elec 
tron microscopy, since the copies are not char 
acteristic of the internal structure of the speci 
men. Furthermore, minute air bubbles between 
the Specimen and the copy or imperfect register 
therebetween sometimes provide an extremely 
poor copy of the original specimen. 
The instant invention contemplates improved 

methods of and means for juxtaposing a very 
thin electron pervious element substantially in 
contact with the microscopic specimen. The 
electron pervious element may, for example, com 
prise an extremely thin layer of a metallic bi 
chromated gel, which is supported by an ex 
tremely thin membrane of collodion or other elec 
tron pervious material. The specimen and the 
juxtaposed element are irradiated from a point 
Source of short wavelength radiation such as, for 
example, soft X-rays or high velocity electrons, 
whereby the metallic bichromated gel is irradiated 
by X-rays or electrons transmitted by the rela 
tively thick specimen. Tanning of the bichro 
mated gel will be substantially proportional to 
the intensity of the radiation transmitted by the 
Specimen. The untanned or partially tanned por 
tions of the bichromated gel may be removed by 
dissolving these portions in, for example, warm 
Water. The residual tanned material therefore 
Will vary in thickness and density as a function 
of the thickness and density of the original speci 
men. The relief copy of the specimenthus pro 
vided may be made as thin as desired, thereby 
providing a satisfactory specimen copy, for, elecas 
tron microscope investigation in the usual man 
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Warious materials and methods of supporting 
the original specimen and the relief copy thereof 
Will be described in greater detail hereinafter. 
Among the objects of the invention are to pro 

Vide improved methods of and means for elece 
tron microscopically observing microscopic speci 
mens Another object of the invention is to pro 
vide , an improved method of and means for se 
curing accurate relief copies of relatively- dense 
microscopic specimens for use in electron micro 
SCOpy. An additional object of the invention is 
to provide an improved method of and means for 
exposing an electron pervious element to X-ray 
irradiation by transmission through a relatively 
electronimpervious specimen for providing a relief 
copy of Said impervious specimen for electron 
microscopic observation. 
A further object of the invention is to provid 

an improved method of and means for providing 
accurate relief copies of relatively dense micro 
specimens by irradiating an electron pervious elle 
ment by high velocity electrons transmitted 
through said dense specimen to provide a micro 
Scopic specimen copy characteristic of the elec 
tron transmission characteristics of the original 
specimen. An additional object of the invention 
is to provide an improved method of and means 
for subjecting, an electron pervious material to 
radiations of short wavelength by transmission 
through a relatively dense microSpecimen, and by 
removing portions of said irradiated element as a 
function of the transmitted radiation image of the 
original Specimen. 
The invention will be further described by 

reference to the accompanying drawing of which 
Figure 1 is a partially schematic elevational view 
of the technique involved, Figure. 2 is a frag 
mentary cross-sectional view of one embodiment 
of the final product obtained in accordance with 
the invention and Figure 3 is a fragmentary cross 
sectional view of a second embodiment of the final 
product obtained in accordance with the inven 
tion. Similar reference characters are applied to 
similar elements throughout the drawing. . ; 

Referring to Figure 1, a microscopic speciment 
is secured to an extremely thin supporting mem 
brane 3 such, for example, as a thin collodion 
membrane formed by dropping diluted collodion 
on a water surface. The collodion membrane 3 
i? supported by a metallic ring 5. This method 
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of supporting electron microscopic specimens is 
Well known in the art and requires no further 
explanation herein. A second supporting ring 
retains a second supporting membrane 9 in the 
same manner as described heretofore. The 
second supporting membrane 9 is covered with 
an extremely thin electron permeable element 

which is juxtaposed substantially in contact 
with the microscopic specimen . 
The electron permeable element f comprises. 

a thin layer of material which is sensitive to ra 
O 

diations of short wavelength such as, for exam 
ple, soft X-rays or high velocity electrons. Such 
materials include metallic bichromates which 
may be combined with gelatin or gum arabic. 
For example, a satisfactory radiation sensitive 
element for use with soft X-rays may be ob 
tained by employing a potassium bichromated gel 
supported by a thin membrane of collodion. 
The radiation sensitive element, juxtaposed 

Substantially in contact with the specimen f, is 
subjected to soft X-rays or relatively high veloc 
ity electrons derived from a remotely situated 
point source of such radiations 3. 
characteristic of the permeability of the speci 
men to the radiation source is obtained upon the 
radiation sensitive element by transmission of 
the radiations through the specimer to the radi 
ation sensitive element ff. The transmitted 
X-rays or high velocity electrons change the 
chemical composition, or ten, the radiation sen 
'sitive element i? as a function of the radiation 
transmission characteristics of the specimen . 
It should be understood that many specimens 
which offer poor transmission for electrons are 
relatively pervious to X-rays. Hence, X-rays 
may be employed for exposing the radiation sen 
sitive element fi in instances where electron 
transmission by the specimen would involve ex 
tremely long exposure intervals, or would neces 
sitate extremely high velocity irradiating elec 
trons. Any conventional means may be em 
ployed for providing the point source of X-ray 
or high velocity electron radiation. 

After irradiation of the radiation sensitive 
element fi for a time interval sufficient to pro 
vide a suitable relief image of the specimen, the 
radiation sensitive element?, supporting mem 
brane 9 and supporting ring 7 may be immersed 
in a solution for dissolving or removing the un 
tanned or partially tanned portions of the ex 
posed sensitive element. For example, if the ra 
diation sensitive element comprises a metallic bi 
chromated gelatin, the partially tanned and un 
tanned portions thereof may be removed by im- 5 
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4. 
terials not specifically disclosed herein may be 
substituted for the specific materials described 
Without departing from the spirit and scope of 
the methods and products disclosed. For exam 
ple, egg albumen may be substituted for the gel 
atin or gum arabic. The type of irradiating 
source also may be selected to provide the proper 
transmission contrast for the particular micro 
scopic specimen which is to be copied and the 
particular radiation sensitive substance may be 
selected accordingly to provide the desired sensi 
tivity and contrast, ??? ??? ??? ?????? 

Thus the invention disclosed comprises im 
proved methods of and means for securing accu 
rate relief copies of specimens by irradiation and 
chemical decomposition of radiation Sensitive 
elements subjected to short wavelength radia 
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mersing the element in warm water. If theme 
tallic bichromate is combined with, for example, 
gum arabic, the untanned or partially tanned 
portions may be removed by immersing the ele 
ment in cold water. The completed relief copy of the microscopic 
specimen f is shown in the cross-sectional frag 
mentary views of Figures 2 and 3 wherein the 

tions transmitted by said specimens. 
I claim as my invention: 
1. The method of deriving from a radiation 

pervious element, having at least a radiation 
sensitive portion, an electron permeable relief 
copy of a microscopic specimen comprising juxta 
posing said radiation pervious element in close 
relation with said specimen, irradiating at least 
said radiation sensitive portion by transmission 
through said specimen to provide a relief image 
on said sensitive surface, and modifying the elec 
tron permeability of portions of Said irradiated 
element in relation to said image irradiation 
;thereof. 

2. The method of deriving from a radiation 
pervious element, having at least a radiation sen 
sitive portion, an electron permeable relief copy 
of a microScopic Specimen which is too thick for 
Satisfactory continuous electron transmission mi 
croscopy comprising juxtaposing substantially in 
contact With said specimen said radiation sensi 
tive portion of said radiation pervious element, 
irradiating said specimen by relatively short 
wavelength radiations, irradiating at least said 
radiation sensitive portion by transmission 
through said specimen to provide a relief image 
On said sensitive surface which is suitable for sub 
stantially continuous transmission microscopy, 
and removing portions of said irradiated element 
in inverse relation to Said image irradiation there 
of. - 

3. The method of deriving from a radiation 
pervious element, having at least a radiation sen 
sitive portion, an electron permeable relief copy 
of a microSCOpic 'Specimen which is too thick for 
satisfactory continuous electron transmission mi 
-croscopy comprising juxtaposing substantially in 
contact With Said Specimen Said radiation sen 
'sitive portion of said radiation pervious element, 
irradiating said specimen by relatively short 
wavelength radiations, irradiating at least said 
radiation sensitive portion by transmission 
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upper surface is characteristic of the relief con 
tour of the specimen after immersion in the 65 
solution which dissolves the untanned or partial 
ly tanned portions. Figure 2 illustrates a cross- . 
section of a tanned metallic bichromate gel which 
is self supported on the supporting ring T. Fig 
ure 3 illustrates a similar completed relief copy 
of the specimen wherein the tanned metallic 
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bichromate gelis::supported by a collodion mem- . 
brane 9 which in turn, is supported by the sup pòrting ring-7. . . . . . . . . . . . 

It should be understood that various other ma 

through said specimen to provide a relief image 
on said sensitive Surface which is suitable for 
'substantially continuous transmission micro 
Scopy, and chemically removing portions of said 
irradiated element in inverse relation to sai 
image ?rratödiation thereof. 

4. The method of deriving from a radiation 
pervious element, having at least an X-ray radia 
tion Sensitive portion, an electron permeable re 
lief copy of a microscopic specimen which is too 
thick for satisfactory continuous electron trans 
'mission microscopy comprising juxtaposing sub 
stantially in contact with said specimen said tra 
"diation sensitive portion of said radiation pervious 
element, irradiating said 'Specimen by X-ray ra 
diations, irradiating at least said radiation sen 
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sitive portion by x-ray transmission through said 
specimen to provide a relief image on said sen 
sitive surface which is suitable for substantially 
continuous transmission microscopy, and remov 
ing portions of said irradiated element in inverse 
relation to said image irradiation thereof. 

5. The method of deriving: from an electron 
pervious element, having at least an X-ray radia 
tion sensitive portion, an electron permeable re 
lief copy of a microscopic.specimen which is too 
thick for satisfactory continuous electron trans 
mission microscopy comprising juxtaposing sub 
stantially in contact with said specimen said 
X-ray radiation sensitive portion of said electron 
pervious element, irradiating said specimen by 
relatively short wavelength X-ray radiations, ir 
radiating at least said radiation sensitive por 
tion by X-ray transmission through said specimen 
to provide a relief image on said sensitive surface 
which is suitable for substantially continuous 
electron transmission microscopy, and removing 
portions of said irradiated element in inverse re 
lation to said X-ray image irradiation thereof. 

6. The method of deriving from an electron 
pervious element, having at least an X-ray radia 
tion sensitive portion, an electron permeable re 
lief copy of a microscopic specimen which is too 
thick for satisfactory continuous electron trans 
mission microscopy comprising juxtaposing Sub 
stantially in contact with said specimen said 
X-ray radiation sensitive portion of said electron 
pervious element, irradiating said specimen by 
relatively short wavelength X-ray radiations, ir 
radiating at least said radiation sensitive portion 
by X-ray transmission through said specimen to 
provide a relief image on said sensitive surface 
which is suitable for substantially continuous 
electron transmission microscopy, and chemically 
dissolving and removing portions of said irra 
diated elements in inverse relation to said X-ray 
image irradiation thereof. 

7. The method of deriving from an electron 
pervious element, having at least an electron 
sensitive surface portion, an electron permeable 
relief copy of a microscopic specimen which is 
too thick for satisfactory continuous electron 
transmission microscopy comprising juxtapos 
ing substantially in contact with said specimen 
said electron sensitive portion of said electron 
pervious element, electron irradiating said speci 
men, electron irradiating at least said electron 
sensitive surface portion by electron transmission 
through said specimen to provide a relief image 
on said Sensitive surface which is suitable for 
substantially continuous electron transmission 
microscopy, and removing portions of said 
irradiated element in inverse relation to said 
electron image irradiation thereof. 

8. The method of deriving from an electron 
pervious element, having at least an electron sen 
sitive surface portion, an electron permeable re 
lief copy of a microscopic specimen which is too 
thick for satisfactory continuous electron trans 
mission microscopy comprising juxtaposing sub 
stantially in contact with said specimen said elec 
tron sensitive portion of said electron pervious 
element, irradiating said specimen, electron 
irradiating at least said sensitive surface por 
tion by electron transmission through said speci 
men to provide a relief image on said sensitive 
surface which is suitable for substantially con 
tinuous electron transmission microScopy, and 
chemically dissolving and removing portions of 
said irradiated element in inverse relation to 
said electron image irradiation thereof. 

microscopic specimen said copy comprising a 
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9. An electron permeable relief copy of a micro 

scopic specimen said copy comprising a radiation 
s?nsitive electron pervious element which is pro 
duced by juxtaposition with said specimen by 
irradiation by transmission through said speci 
men to provide a radiation. relief image, and 
wherein the electron permeability of portions of 
said element are modified in relation to said 
image: irradiation thereof... . . . . . . . ' ' ' . 

10. An electron permeable relief copy, of "a 

radiation sensitive electron: pervious element 
which is produced by juxtaposition with said 
specimen, by irradiation by transmission through 
said Specimen to provide a radiation relief image, 
and wherein portions of said element are chem 
ically removed in inverse relation to said image 
irradiation thereof. 

11. An electron permeable relief copy of a 
microscopic specimen said copy comprising a 
radiation sensitive electron pervious element 
which is produced by juxtaposition with said 
Specimen, by irradiation by transmission through 
said specimen to provide a radiation relief image, 
and wherein portions of said element are chem 
ically dissolved and removed in inverse relation 
to said image irradiation thereof. 

12. An electron permeable relief copy of a 
microscopic specimen said copy comprising a 
radiation sensitive electron pervious element in 
cluding bichromated colloids which is produced 
by juxtaposition with said specimen, by irradia 
tion by transmission through said specimen to 
provide a radiation relief image, and wherein 
portions of said element are chemically removed 
in inverse relation to said image irradiation 

, thereof. 
13. An electron permeable relief copy of a 

microscopic specimen said copy comprising a 
radiation sensitive electron pervious element in 
cluding a metallic bichromate gel which is pro 
duced by juxtaposition with said specimen by 
irradiation by transmission through said speci 
men to provide a radiation relief image, and 
wherein portions of said element are chemically 
removed in inverse relation to said image irradia 
tion thereof. 

14. An electron permeable relief copy of a 
microscopic specimen said copy comprising a 
radiation sensitive electron pervious element in 
cluding a metallic bichromate and gum arabic 
which is produced by juxtaposition with said 
Specimen, by irradiation by transmission through 
said specimen to provide a radiation relief image, 
and wherein portions of said element are chem 
ically removed in inverse relation to said image 
irradiation thereof. 

15. An electron permeable relief copy of a 
microScopic Specimen said copy comprising a 
radiation sensitive electron pervious element in 
cluding metallic bichromated egg albumen which 
is produced by juxtaposition with said specimen, 
by irradiation by transmission through said speci 
men to provide a radiation relief image, and 
wherein portions of said element are chemically 
removed in inverse relation to said image irradi 
ation thereof. 

16. An electron permeable relief copy of a 
microscopic specimen said copy comprising a ra 
diation Sensitive electron pervious element in 
cluding potassium bichromate and gelatin which 
is produced by juxtaposition with said specimen, 
by irradiation by transmission through said speci 
men to provide a radiation relief image, and . 
wherein portions of said element are chemically 
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dissolved and renoved iriverses relation to said 
image irradiation thereof. . . 
17. Ar? electron permeable copy of a micro 

scopic specimen comprising a radiation sensitive 
electron pervious element having the electron 5 
permeability of different portions thereof mod 
ified as a function of radiation transmitted 
through said, specimen to said copy. 

18. An electron permeable. Copy of a micro 
scopic specimen comprising a radiation sensitive 
electron pervious element having the electron 
permeability of different portions...thereof mod 

10 Number 

8 
ified as a function of the radiation transmission 
characteristics of said: specime. 
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