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This invenitlion relates generally te slestrsam microscops
toechnique and more particularly te impreved methods of sand means
for providing relief copies of microscopic specimens fer use in
alectron microscope investigatlions.

Prequently, microscopic specimens of materials are too
thick or %too dense to permit satisfactory electrom micrescopic
investigations by means of electron transmission through the
specimen. Various methods have been employed for previding
rolief cepiés of such specimens by molding elecirenrn permeable
olements in direct contact with the original spscimen, and thencs
placing the molded copy of the specimen in the eobjsct chamber of
the electrom microscops. Such coples are not entirely satis=
factory for transmission electron mlcrescopy, since the coples
ars net characteristic of the intsrnal structare of the specimen.
Farthermore, minute air bubbles betweea the specimen and ithe
copy or imperfect register therebetween sometimes provids an
extremely poor copy of the original specimen.

The instant invention contemplates impreved methods @f/
and means for Juxtaposing a very thin electrom pervious element
substantially in contact with ¢he micrescopic specimen. The
electron pervions element may, for example, compriée an extremely
thinilayér’Of a metallic bichromated gel, which is supported by
an extremely thin membrane of colledion or other electron pervious
material. The specimen and the Juxtaposed element are irradiated
from a point wsource of short wavelength radiatien such as, for
example, 80ft Xw~rays or high veloclty electroms, whereby the
motallic bichromated gel is lrradiated by Xerays or elsctrons
transmitted by the relatively thick specimen. Tanning of the
bichromatod gel will be substentlially propertional to the intensit]

of the radistion transmitted by the specimen. The untanned or
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partially tanped portions of the blichromated gel may be removed
by dissolving these poriions in,‘for axample, warm water. The
residual tanned msterial therefore will vary in thickness and
density as a function eof the thickness and density of the original
specimen. The rolief copy of the specimsn thus provided may be
made as thin as desired, thereby providing s satisfactory specimen
copy for electron microscope investigation in the usual manner.

Various materiales and metheds of supporting the origimal
specimen and the relief copy thereof will be describsd im greater
detall bereinafier.

Among the ebjects of the invention are to provide imw
proved methods of and means for electron microscopleally observing
migcroscopic specimens. Another ebject of the invsention is to pro=
vide an ipproved methed of and means for securing accurats reslief
copies of relatively dense microscopie apecimensvfor ase in.
electron micrascoPyo An additional objeet of theo invention 4s te
provide an improved method of and means for exposing an electren
pervioun element to X=ray irradiation by transmission throuzh a
relatively electron impervious specimemn for providing a relief
oopy of seid impervious specimen for electren microscopic obserw
vation.

A further objoct of the invention is to provideian imo
proved method of and means for providing accurate relief copies
of relatively dense microspecimens by irradiating an eleoﬁron
porvioue element by high veloclty electrons tramsmitted through
sald denee specimen to provide a microscopic specimen copy
characteristic of the electron tramnsmission characteristics of the
original specimen. An additional ebJect of the invention is %o
provide an improved methoed of and means for subjecting an electron

pervions material to rxadlations of short wavelength by transmiﬁsiem
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through a relatively dense microspecimen, and by removing
portions of sald irradiated element as afunction of the trans-
mitted radiation image of the original specimen.

The invention will be further described by reference td
the accompanying drawing of which Figure 1 is a partially
schematic elevational view of the technigque involved. Pigure 2
is a fragmentary cross-sectlional view of one embodiment of the
final product obtained in accordance with the invention and
Figure 3 1s a fragmentary crogs~sectional view of a second
embodiment of the final product obtained in accordance with the
invention. Similar reference characters are applied to similar
elements throughout the drawing.

Referring to Figure 1, a microscopic specimen 1 is
secured to an extremely thin supporting membrane 3, such, for
example, as é thin collodion membrane formed by dropping diluted
collodion on a water surface. The céllodion membrane 3 is sup-
ported by a metallic ring 5, This method of supporting electron
mlcroscopic specimens is well known 1n the art and requires no
further explanation herein., A second supporting ring 7 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 11 which is Juxtaposed
substantially In contact with the mlcroscopic specimen 1.

The electron permeable element 11 comprises a thin

layer of material which is gensitive to radilations of short waveq
length sueh as, for eXample, soft X~-rays or high velocilty
electrons. Such materials include metalllc bichromates which may
be combined with gelatin or gum arablc. For example, a satis-

factory radiation sensitive element for use with soft X-rays may
be obtained by employing a potassium bichromated gel supported by

a thin membrane of collodion.
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The radiation sensitive element 11, Juxtaposed sube™
stantially in contact with the spacimen 1, is subjected %to seofi
X-rays or relatively high velocity electrons derived from a
remotely situated point sounrce of sueh radiations 13. An image

characteristic of the permeability of the specimen to the

radistion source is obtained umpon the radiation sensitive element

by transmission of the radiations through the specimen %o the
rodistion sensitive oloment I}y/ The transmitted Xerays or high
velocity electromns change the chemical composition, or tan, the
radiation sonsitive element 11 es a function of the radiation
transmission characteristics of the specimem 1. It should be
understood thgt many specimens which offeyr poor transmissicen for
electrons are rslatively pervious to X=ray. Hence# XZ=Tays mnay
be employed for-exposing the radiatlen sensitive element 11 in
instances where electron transmission by the specimen 1 would
involve extremely long exposure intervals, or would necessitate
extremely bhigh velocity irradiating electrons. Any coanventional
means may be employed for providing the point source of X=ray o>
bhigh velocity electron radiation.

After irradiation of the radiation sensitive element
11 for 2 time interval sufficient to provide a suitadle relief
image of the specinmen, the radiation sensitive sloment 11,
supporting membrane 9 and supporting ring 7 may be immersed in
a Bolution for dissolving or removing the untasned or partially
tanned portions of the exposed gonsltive element. For example,
i1f the radiation seunsltive element comprises a motallic
bichromated gelatin, the partially tanned and untanned portions
thereof may be removed by immersing the element in warm water.
If thetmetallic bichromate is combined with, for example, gum
arabic, the untanned or partially tanned portions may be

removed Dy immersing the element in cold water.
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The completed relief copy of the microscople specimsn
1 is shown in ths cross=gectional fragmentary views of Figures 2
and 3 wheresin the upper surface is charvacteristic of the relief
contour of the specimsn 1 after immersion ia the solution which
dissolves the untanned or partiaslly tanned portions. Filgure 2
illustrates a cross=section of a tanned metallic bichromate gel
which is aelf supported om the supportiag ring 7. Figure 3 il-
lustrates a similar completed relief copy ef the specimen 1
whereln the %anned metslllic bdDichromate gel is supported Dy a
collodion membrane © which, in %urn, is suppovrted by the sup=
porting ring 7.
| It should b»s understood that various other materials
not specifically disclosed hersin may be substituted for the
specific materials described without departing from the spirit
and ecope of the methods and products disclosed. For eoxample,
egg aldbumen may be substituted for the gelatin or gum arablc.
The type of irradiating source alsc may be selected te provide
tﬁe proper transmission contrast for the partvticular microscoplce
specimon which is to be copied and the partiocular radlation
senasitive substance may be selected accordingly to provide the
deglred sensitiviity and contrast.

‘Thue the invention disclosed comprises improvéd mothods
of and means for Qecuriﬁg accurate relief copies of specimens by
irrediation and chemical decomposition of radiation sensitlive
olements subJected to short wavelength radiations transmitted dy

#ndld specimens.
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Having regard to the foregoing disclosure, the patent
of which this specification forms part comfers, subject tobthe
conditions prescribed in the Patent Act, 1935, the exglusive
right, privilege amnd 1iberty of makinmng, sonstrueting, using and
vending to others to bs used, the invention as defined in clains

submitted by the patentee as follows:-




} 1, The method of deriving from a radlation pervious

element, having at least a radiation sensitive portion, an electron
| permeable relief copy of a microscopic specimen comprising Juxta-
posing salid radiatlon pervious element in close relation with said
specimen, irradiating at least sald radiation sensitive portion bP
transmission through sald specimen to provide a relief image on
sald sensitive surface, and modifying the electron permeabllity of
portions of sald irradiated element in relation to said image
irradlation thereof.

2, The method of deriving from a radiation pervious

element, having at least a ra@iation sensitive portion, an electran
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permeable rellef copy of a microscoplc specimen which is too thick
for satisfactory continuocus electron transmission mlcroscopy
‘comprising juxtaposing substantially in contact with sald specimen
sald radiation sensitive portion of sald radlation pervious element,
irradiating said specimen by relatively short wavelength radiations, ;
irradlating at least saild radiation sensitlve portion by trans-
mission through said specimen to provide a rellef image on sald
sensitive surface which 1s sultable for substantially continuous
transmission microscopy, and removing portions of said irradiated

element in inverse relation to sald image irradiation thereof,
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3. Ths method of deriving from a radistion perviocus
element, having at least a radiation sensitive portion, an
electron permeable relief copy of a mleroscopic specimen whileh is!
too thick for satisfactory continunous elsciron stransmission
microacon comprising Juxtaposing substantially in contact with
sald specimen sald radiastion sensitive portion of said radiation
pervious elesmens, lrradiating said specimen by relatively shert
wavalength radiations, irradiating at least said radliation
sensitive portion by transmission through said specimen to provids
a reliof image on said sensitive surface which is suitable forx
substantially continuous iransmission microscopy, and chemilcally
removing portions of said irradiated element in inverse relation

to said lmage irradiation thereof,

4. Thé me thiod of deriving from a radiation perviouns
element, having at least an Xeray radiation sensitive pesrtion,
an sleciron peormesbls relief copy of a microscopic specimen which
is ¢$90 thick for.satisfactory continuous electron tramsmission
microscopy comprising'Juxtaposing substantially in contact with
sald specimen seld radiation sensitlive portion of sald radiatiocn
pervious'element, irradiating said specimen by X«ray radiatiouns,
irradiating at least saild radiation sensitive portion by Xwray
transmisslion through sald specimen it provids a relief image on
saild sensitive surfacse which 1s suitable for substantially cone
tiaunous transmission microscopy, and removing portions of said
irradiated olement in inverse relation to said image irradiastion

thereof.
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5, The method of deriving from an slectron pervious
element, having at least an X=ray radlation semsitive poriion, an
electron permeable relief copy of a migroscopic specimen which is
499 thick fer satisfactory con%inuona electron transmission
microscopy conprising Juxtaposing substantially im contact with
said specimen said X~ray radiation sensitive portiomn of said
electren perviouns element, irradiating salid specimen by
relatively short wavelength X=ray radiations, irradliating at
least said radiation sensitive portion by X-ray transmlssion
through sald specimen %o provide a relisf image on saild sensi~
tive surface which is suitable for substantlially continuous
slectron transmissien microscopy, and removing portions of saild
irradiated element in lnverse relationm %o said X=ray imaga ir=

radiation thereeaf.

6. The method of dsriving from am electiron pervious
element, baving at least an X=ray radiation seaslitive portion,
an electron permeable relief copy of a microscepic specimen which
ig too thick for satisfactory contimnous electron trangsmission
microscopy comprising juxtaposing substantially in contact with
said specimen said X~ray radlation sensitive portiom of saild
electron pervious element, irradiating said spoclinmen by rela=
tively short wavelength Xeray radiations, irradiating at least
said radintion smensitive portion by X-ray transmission through
sald specimen to provide a relief image on sald sensitive sure
face which is sultable for ﬂﬁbﬂtantially continuous electron
transmission microscopy, and chemically dissolving and removing
portions of sald irradiated element in inverse relation to said

X=ray image irradiation thoreef.
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7. Ths method of deriving from an elecironm perviocus
element, having at least an electron seasitive surface portion,
an electron permeable relief copy of a microscopic specimen
which 1is %00 thick for satisfactory continuwous slectron trans~
mission micrescopy comprising Juxtaposing substantially in con~
tact with said specimen saild electiron semnsitilve portioﬁ of sald
electron pervious element, electron irradiasting said specimen,
electron irradiatiag at‘léast salid elecitron sensitive surface
portion by electron transmission through said specimen %o pro=
vide a relief image on said sensitive surface which is suitable
for substantially continumous elsctron tiansmisaion microscopy,
and removing poertions ef said irradiated element in inverse

relatlon to saild electren image irradiation thereof.

é. The metheod of deriving from an eleciron pervioua'
element, having at least an electron sensitive surface portion,
an elsctron permeable relief copy of a microscopic specimen which
is too thick for satisfactory continuous slectrom itransmliasion
microscopy comprising juxtaposing substantially in sontact with
said specimen said electron sensitive portion of said electironm
pervious element, ifradiating-said specimen, slectron irradiating
- at 1east;said‘sengit;vevsurfaca porkion by glactron trqaam;ssion
through s&idnspecimen to provide a relief image on sald sensie
tiveinurfaca which ie'éuitable for substantially éontinuoua
electron transmiaaiqn microscopy, and chemically dissolving and
removing portions of sald irradiated element in.inverse relation

to gald elesctron image irradiation thereef,
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9. An electron permeable relief copy of a microscdpic
specimen said copy comprising a radiation sensitive electron
pervious element which is produced by juxtaposition with said
specimen, by irradiation by transmission through sald specimen
to provide a radiation rellef image, and wherein the electron
permeabllity of portions of saild element are modified in relation
to sald imege irradiation thereof.

10, An electron permeable relief copy of a microscoplc
specimen said copy comprising a radiation sensitive electron
pervious element which is produced by juxtaposition with said
specimen, by irradiation by transmission through sald specimen to
provide a radiation relief image, and whereiln portions of sald
element are chemically removed in inverse relation to saild Ilmage
irradiation thereof. '

11. An electron permeable relief copy of a microscoplc
specimen said copy comprising a radliation sensitive electron
pervious element which is produced by Juxtaposition with said
specimen, by irradiation by transmlssion through said specimen
to provide a radiation relief image, and whereln portions of said
element are chemicaliy dissolved and removed in inverse relation
to sald image irradlation therecf.

12, An electron permeable relief copy of a microscoplc
specimen said copy comprising a radlatlon sensitive electron
pervious element including bichromated collolds which 1s produced
by Juxtaposition with sald speclmen, by irradiation by transmissiol
through sald specimen to provide a rddiation relief image, and
wherein portions of sald element are chemically removed ln inverse

relation to said image irradiation thereof,
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13, An electron permeable relief copy of a miecroscopic
specimen said copy comprising a radiation senslitive electron
pervious element including a metalllc bichromate gel which is
produced by Juxtaposition with saild specimen by irradiation by
transmission through said speclmen to provide a radiation relisf
image, and wherein portions of said element are chemically removed
in inverse relation to sald image irradiatlion thereof,

1%, An electron permeable relief copy of a microscopic
specimen sald copy comprising a radiation senslitive electron
pervious element including a metalllc bichromate and gum arablc
which 1s produced by Juxtaposition with said specimen, by |
irradiation by transmlission through said specimen to provide a
radiation relief image, and whereln portions of saild element are
chemically removed in inverse relation to said image irradiation
thereof.

15, An electron permeable relief copy of a microscopie
specimen said copy comprising a radiation sensitlve electron
pervious element including metallic bichromated egg albumen which
is produced by Juxtaposition with said specimen, by lrradiation
by transmlssion through sald specimen to provide a radiation
rellef image, and whereln porpions of said element are chemically
removed in iﬁverse relationvto sald image 1rrad1ation thefeof.

16, An electron permeable relief copy of a microscopile
specimen sald copy comprlsing a radiatlon sensltlve electron
pervious element including potassium blchromate and gelatin which
is produced by Juxtaposition with said speclimen, by irradiation
by transmission through sald specimen to provide a radiation
relief image, and wherein portions of sald element are chemlcally

dissolved and removed in inverse relation to sald image irradiatlo

thereof,

R S




17. An electron permeable copy of a microscoplic specimen

comprising a radiation sensitive electron pervious element having

the electron permeability of different portlions thereof modified
as a function of radiation transmitted through said specimen to
said copy.

18. An electron permeable copy of a microscopic specimen
comprising a radiation sensitive electron pervious element having
the electron permeability of different portions thereof modified

as a function of the radiation transmission characteristics of

saild specimen,
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