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and particularly to means for converting electron microscopes for
use as electron diffraction cameras.

| U. §. Patent 2,275,234, granted to John E. Ruedy on
March 3, 1942, discloses a method of and means for producing
electron diffraction patterns. The instant invention relates to
means for converting a conventlonal electron microscope, utilizing
elther electrostatic or electromagnetlec lenses, to a diffraction
camera of the general type disclosed in the above mentlioned patent

The use of a conventional electron microscope for
obtaining electron micrographs of a small portion of a specimen is
too well known in the art to requilre detalled discussion. Electro
transmlitted through or reflected by a portion of the specimen are
focused electrically to provide an enlarged electron micrograph
image of said portion, which image resembles a conventional light
microscope image.

Eiectron diffraction patterns and thelr applications alsg
are well known, and are treated in considerable detall, for exampl
in "Theory and Practice of Electron Diffraction" by G. P. Thomson
and W, Cochrane, MacMillan and Co. Ltd. (1939). Such diffraction
patterns comprise predetermined arrangements of concentric clrcles
on an image screen, the relative spacings of the circles being
determined by electron diffraction dependent upon the lattice
spacings'of the atoms of the crystals of the speclimen material,
They may be correlated with known material diffraction patterhs to
indicate the cheﬁical composition of the electron irradiated
specimen crystals.,

It 1s frequently found desirable to make diffraction
measurements on speclmens under observation in an electron micro-
scope. Considergble care and time 1s required to properly mount

gpecimens for electron microscopic observation. The instant
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inven%ion greatly simplifies this problem by utilizing the same
specimen for both mlcroscoplc and diffraction observations. To
accomplish this result the specimen is placed in the object chambep
of the electron microscope for microscopic observation and alter-
nately placed in a second object chamber, in an attachment disposed
adjacent to the microscope projection lens, for diffraction
measurements,

The device to be described hereinafter includes the con-
ventional electron microscope projectlon lens, a supplementary obje
chamber which can be suitably evacuated, and in which the position
of the object may be adjusted in the electron beam, and a supple-
mentary lens having a common axis with the projection lens. ' A
preferred modification of the unit 1s designed to be readily
attached to the conventional electron microscope frame,

Among the objects of ﬁhe invention are to provide means ¢
converting a conventlonal electron microscope into an electron
diffraction camera. Another object 1s to provide means for observs
ing alternatively a specimen in different object chambers of an
electron image device, for producing elther an electron image or an
electron difffaction pattern of the irradilated specimen., Still
another object of the invention is to provide a unltary attachment
for an electron microscope which includes the mlcroscope projection
lens, a supplementary obJject chamber and a supplementary lens,
Another object 1s to provide an attachment for an electron mlcro-

scope which includes the conventional projection lens, a supplement

¢t

or -

ary object chamber and a supplementary lens, in which selective means;¢ ;f

are provided for energizing elther the projection lens or the
supplementary lens. Another object 1s to provide an attachment fon
a convehtional electron mleroscope comprising a supplementary objec
chamber and a collimating aperture disposed in proximity to the

microscope projection lens, which includes means for deenerglzing

the projectlon lens when the speclmen is placed in the supplementar

obJect chamber for spectroscopic measurements,
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This invention will be described by reference to %%;§
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drawing of which Figure la is a schematlc dlagram of one embodiment
of the invention, Figure 1b is a schematic diagram of a second
embodiment of the invention, and Figure 2 is a cross-sectional view
of a preferred embodiment of the invention.

Referring to Fig. la, the invention includes an electron
source 1 which is at high negative potential. Ap anode 2, at groupnd
potential with respect to the electron source and having a suitablf
aperture, accelerates and concentrates the electrons emitted from
the electron source 1 into a suitable’beam. An electron condenser

lens 3, which may be of either the electrostatic or electromagneti

[¢)

type, is disposed in the electron beam between the anode 2 and a
conventional dbject chamber containing & specimen L4, Electrouns

transmitted by or reflected from the specimen 4 are foecused by the

objective lens 5 and the projectlon lens 6 to form an image on the
recording or viewing screen 10. The apparatus thus described
comprlses a conventlonal electron microscope which may be of the
type described in U, S. Patent 2,206,415 granted July 2, 1940 to
Ladislaus Marton. If the apparatus 1s to be converted for use as
an electron diffraction camera, the specimen is removed from the
point 4 and placed at the point 7 in proximlity to the projectlion
lens 6,and between the projection lens 6 and & supplegéntary lens B.

}%; Suitable provision is made for deenergizing the projection lens 6

and simultanééusly energizing the supplementary lens 8, Under this
arrangement an image of the electron source 1 is formed at the
recording or viewing screen 10, and :the electron diffraction caused
by the surface characteristics of the specimen at the point 7 formp
an electron diffraction pattern.

The arrangement shown in Fig. 1b is identical to that of
Fig. la with the exception that instead of the supplementary lens 8,
a collimating aperture 9, which may be of the type descfibed in
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U. S. Patent 2,275,234 mentioned heretofore, is disposed between
the projection lens 6 and the supplementary object chamber 7 when
the microscope is used as an electron diffraction camera. Similanly
the projection lens 6 is deenergized when the apparatus is operated
as a diffraction camera,

It is also possible and often desirable to utilize the
supplementary lens 8 and the collimating aperture 9 simultaneouslyl,
as indicated in Fig. 1b by the inclusion of the lens 8 shown by
dash lines.

Flig. 2 1is a preferred embodiment of an element of the
system described in Fig. la. The mleroscope projection lens 6, the
supplémentary object chamber 17 and the supplementary lens 8 are

combined in any sultable manner to form a device which may be

readily connected to the microscope casing, to replace the conven-
tional mlcroscope projection lens assembly., The supplementary
object chamber 17 and specimen holder 19 may be any type known 1n
the art, such as, for example, the device disclosed and claimed in
U. 8. Patent 2,272,843 granted to James Hilller on Feb. 10, 1942,
and assigned to the same asslgnee as the instant application., The
projection lens 6 is of conventional design and is comprised of thL
winding 13 and the pole pleces 16 and 16', Connections from the
winding 13 are brought out of the casing 18 to a switch 12, the
movable element of which is connected to a sultable adjustable soufce
A@k of potentlial 15, The supplementary object chamber 17 is disposed '
invthe path of the electron beam passing through the pole plece 16!.
The object chamber may be of conventional design and should 1ncludT
sultable means for adjusting the position of the specimen, for
instance, as described in the patent mentioned heretofore, and

sultable means for evacuation. The supplementary lens 8, which

includes the winding 14, is dlsposed in coaxial relation to the
projection lens 6, The lens 8 should be of sultable design to

converge the electron beam and to focus the beam to the smallest
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5ossible diameter at the screen 10. Connections from the coil 1k
are also made to the switch 12, to provide for alternative
energization of windings 13 and 1%, It should be understood that
electrostatic lenses of conventional design may be substlituted foxy
the electromagnetlc lenses herein described.

If, instead of the supplementary lens 8, the previously
described collimating aperture 9 1s used, this may be placed in
the path of the electron beam at a suitable point above the object
chamber 17. With this arrangement, both of the lenses 6 and 8 may
be deenergized when the apparatus 1s used as a diffractlion camera,

or, 1f desired, the aperture may be used in conjunction with the

energlzed eupplementary lens 8,
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Having regard to the foregoing disclosure, the

patent of which this specification forms part confers, suﬁjeot

to the conditions prescribed in the Patent Act, 1985, the exclu-.

gsive right, privilege and liberty of naking constfucting, using

and vending to others to be~used, the invention as defined in

claims submitted by the patentee as follows: /
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1. An attachment for an electron microscope including,
in combination, an electron projectlon lens, an object chamber and
a second electron iens, and means for selectively energizing one
or the other of said lenses.,

2. An attachment for an electron microscope including,
in combination, an electron projection lens for said microscope,
and an object chamber and a second electron lens for formlng an
electron dlffraction pattern of an object in sald chamber, and
means for selectively energizing one or the other of sald lenses.

3. An attachment for an electron microscope including,
in combination, an electron projection lens, an object chamber and
a second electron lens all disposed on a common axls, and means
for selectively energizing one or the other of sald lenses.

%, An attachment for an electron microscope including,
in combination and all disposed on a common axis, an electron lens
for said microscope, and an object chamber and a second electron
lens for forming an electron diffraction pattern of an object in
gald chamber, and means for selectively energlzing one or the
other of said lenses. )

5., Apparatus of the type described in clalm L4 including
a collimating aperture device disposed between sald object chamber
and the electron source.

6, In combination, an electron image and electron dif-
fraction device including means suppofted by and located within
sald device for supporting an object, means for forming an electro
micrograph of said object, means for forming an electronic
diffraction pattern of said object, common object lrradiating

means, and common viewing means for observing the deslred mlicro-

graph or pattern.
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7. In combination, an electron image and electron
diffraction device including means supported by and located within
sald device for supporting an object, means for forming an electron
micrograph of said object, means for forming an electronic
diffraction pattern of said object, common object irradiating means, -
and common fecording means for the desired said mlicrograph and
sald pattern.

8, Apparatus of the type described in claim é including
common recording means for said micrograph and said pattern.

9., In combination with an electron microscope, an
attachment including an electron projection lens, an object
chamber, and a second electron lens, and means for selectively
energizing at least one of sald lenses,

10, In comblnatlon, an electron image and electron
diffraction device including means supported by and located within
said device for supporting an object, means for forming an electron
micrograph of said object, means including a collimating aperture
.device for forming an electronic diffraction pattern of sald objeeft, :
JQL common object ilrradiating means, and common viewlng means for
observing the desired micrograph or pattern,

11. In combinatlon, an electron lmage and electron
diffraction device including means supported by and located within
sald device for supporting an object, means for formlng an electron
mlcrograph of said object, means including a collimating aperture
device for forming an electronic diffraction pattern of sald object,

common object irradliating means, and common recording means for the

desired said mlcrograph and sald pattern,
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12, In combination with an electron mlcroscope, an
attachment including an electron projection lens, an object chamber,
and a second electron lens, a removable collimating aperture
device disposed between said projection lens and sald object
chamber, and means for selectively energizing at least one of
sald lenses,

13, An attachment for an electron microscope including,
in combination and all disposed on a common axls, an electron lens
for said microscope, an object chamber and a collimating aperture

disposed between sald object chamber and sald lens for forming an

electron diffraction pattern of an object within said chamber, and

means for selectively energizing saild lens,
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