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“Phe invention relates to a detecting instrument

which is particularly suitable for detecting radio-
- activity.

It is-an-object -of -the invention to provide an
‘inexpensive fluorescent -instrument for detecting
radioactivity in which-a contrasting visual effect
is obtained in -the-presence of radioactive sub-
stances. Tt is a further and more specific object
‘of the invention  to provide a detecting instru-
ment which determines the direction from which
rays emitted by -radioactive substances originate.
Further objects and-advantages.-will appear from
the following- description.

In the drawings in. which like-reference char-
acters refer to like parts: Fig. 1 is a perspective
view of one embodiment of the.invention; Fig. 2
is g view taken on line 2—2 of Fig. 1; Fig. 3is a
view taken -on line 3—3 of Fig. 2; Fig. 4 is a sec-
tional view similar to the view shown in Fig. 2
of a modified form of the invention; Pig. 5 is &
view taken in line 5—5 of Fig. 4; Fig. 6 is a plan
sectional view of a further modification of the
invention; and Fig. 7 is a view taken on line T—17
of Fig. 6. .

. Briefly, the invention comprises an instrument
for observing -fluorescence having in combination
therewith elements for absorbing radiant energy.
Such elements, referred to as absorbers, are posi-
tioned on the instrument.in such a manner that

in the presence of radioactive substances the flu~ =

orescent -effect- is - clearly indicated by the con-
trast between the fluorescing. portion of the in-
strument and the non-fluoreseing portion covered
by the apsorbers. While the contrast obtained by

the use .of the absorbers. aids observation of the ¢

. fluorescent- effect, it has a further and more im-
_portant function. of indicating .to .the observer
-the direction from which the. radiant energy
.causing the fluorescence is originating. Such di-
rection-finding is accomplished by positioning the
.absorbers s0.as to cause various patterns o be
.formed .on the fluorescing portion of the instru-
-ment depending upon the location of the source
of the radioactivity. .

As shown.in the drawings,. the detecting in- .
strument § comprises a screen 2 and an eyepiece
2. which are maintained in the proper apposiie
relationship by supperting means 4. 'The screen
2 is formed of a. fluorescent material 5 on a base
. 8, which may be of glass, fahric, cardboard or-
other material having . sufficient structural
strength fo. carry the fluorescent material and
which will permit passage.therethrough of rays
-emitted by radioactive substances.” The ifnores-

. ..cent.material 5 may be zine sulfide, calcium tung-. 3
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state or other material which will-be activated
upon exposure to radioactive substance. The fu-
orescent material is applied to-base 6.in any con-
venient mannner.

Eyepiece 3 comprises a ‘portion of supporting
means & and may consist of an opening 7-of suffi~
cient diameter to permit observation of sereen 2.
In the simplest form-of the invention, the func-
tion of the eyepiece .may be performed by ends
8 of the supporting :means. .If desired, eyepiece
3 in the form -shown in Fig.-2 may. include one
or more lenses (not shown) of proper focal length
to aid observation of the screen. .

Screen 2 and eyepiece 3 may be attached to.and
supported by means 4 in proper apposite posi-

tion to permit the screen-to be observed threugh

the eyepiece. It is necessary that supporting
means 4 be formed of a material impervious to
ordinary light rays but which will .permit. passage

therethrough of rays emitted by radicactive sub-

stances. Such.supporting means should be suf-

. ficiently strong. to properly support-screen 2 and

may. consist of cardboard, heavy. fabrie, or the

. like. The supporting means 4, together with eye-
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. material 5.
4o he the front of the instrument.

piece 3, completely -encloses, -except for opening
7, the surface of -screen 2 carrying -fluorescent
The- screen portion is considered -

For: purposes of convenience, supporting means
4 may be constructed so that sereen. 2 will nor-

. mally rest adjacent. to eyepiece 2 and yet be ex-
~ tended to the proper - distance for- observation

-40

when the detector is in use. As.shown-in Figs.
1 .and 2, supporting means 4 may be made.in two
or -more-portions, the portions telescoping within
each other. The supporting means may also be
made extensible in any other-convenient manner
as by using a heavy fabric properly .creased .to
form a folding bellows.

To. insure proper observation of the fluorescent
effect, and particularly to-indicate to the observer
the location of radioactive substances, absorbing

-.-elements may: be placed:over. portions .of screen
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2 to absorb rays emitted by radioactive materials
and thereby prevent. activation of the covered
portions of the fluorescent material. Generally,
sueh absorbers. may. be.of any material such. as

.lead, copper, or the like, in convenient shapes

and sizes which will prevent the penetration of
radioactive rays therethrough tc screen 2. Lead
strips one-eighth inch to one-quarter inch square
in cross-~section and of suitable length may be
used for this purpose. The .absorbers may be
attached to screen 2 in ahy conventional manner.

.-As shown in Figs. 1, 2, and. 3, absorbers 9 are se-
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cured to the exterior surface of screen 2 in such
5 manner as to create a distinetive pattern on the
screen when radioactive substances are in front
of instrument { and the screen is observed
through opening 1.

The contrast between the fluorescing and the
non-fluorescing portions of the screen provided
by the absorbers is particularly valuable where
the observer slowly approaches the radioactive
substance without being aware of its presence

10

until indicated by the instrument. It is contem--- -

plated that such ecircumstances would exist
where radioactive materials are distributed in a
military operation. In such case, the observer’s
gradual approach to the radioactive material
would cause the fluorescent effect on screen 2 to
take place so slowly that the observer’s eye, ad-

justing itself to the increasing light, would fail to =

observe the luminosity of the screen unless aided
by the contrast resulting from the use of the ab-
. sorbers. An important function of the absorbers

 is that of indicating the location of the radio-
active substances by creating shadow patterns
on the fluorescent screen. In the absence of
radioactive material, screen 2 will be non-
luminescent. Where there is radioactive mate-
rial located behind the observer, the direction
from which the rays are originating is indicated
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by the fact that the screen is fluorescent and .

does not show shadow patterns created by ab-
‘sorbers, such as absorbers 9, on the exterior sur-
face of the screen. In such case, rays may also
be coming from in front of the observer, al-
though this can be ascertained only by pointing
the instrument in the opposite direction to see if
the same fluorescent effects without shadow pat-
terns are obtained.

* Where the rays are originating from a point in
frent of the observer, this is indicated by shad-
‘ow patterns created on screen 2 by absorbers
8 which absorb the rays and prevent the portions
of the screen covered by the absorbers from be-
coming luminescent. The approximate location
of the radioactive material in front -of the ob-
server will be indicated by the particular pattern
cast on the screen: where the radioactive sub-
stance is directly in front of the observer the ab-
sorbers 9 will be clearly outlined on the screen in
their actual dimensions; where the-radioactive
" substance is to the side and in front of the ob-
server the oufline of the absorbers will be en-
larged and somewhat distorted inasmuch as the
rays are striking the screen at an angle. To as-
_certain the exact location of the radiocactive sub-
stance, the device may be manipulated until the
exact pattern of the absorbers is shown on the
screen.. Where the screen is luminescent and
without shadow patterns, indicating that there is
radioactivity in the rear of the observer, the de-
vice may be pointed in the opposite direction to
ascertain the exact location of the radioactive
substance. .

A modification of the: invention is shown in
Figs. 4 and 5 in which absorbers 10, which may be
similar to absorbers 9, are positioned on the in-
terior surface of the screen in such a manner as
to create g distinctive paftern on screen 2.
While absorbers {0 do not have a primary direc-
tion finding function, they do serve to provide a
contrast effect which aids the observer in detect-
ing the fact that the screen is luminescent or
non-luminescent which in itself indicates the di~
rection of the radioactive substance when the
pattern of absorbers 9 is not shown on the screen.

" Where only the pattern of ahsarbers 10 is shown,
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4
the presence of radioactivity behind the ob-
server is always indicated. Where the patiern
of both absorbers 9 and {0 is shown, the pres-
ence of radioactivity in front of the observer is
indicated.

Tnasmuch as absorber 18 always causes its
pattern to be shown on the screen irrespective
of the direction from which the radioactive rays
are coming, the same effect may be obtained by
either omitting fluorescent material 5 from those

~portions of the interior surface of the screen 2

that would be otherwise covered by absorber 10
or covering such portions with an opaque sub-
stance. Therefore, references to absorbers 10
may be considered as including other means for
masking portions of the interior surface of
screen 2 irrespective of the ray-absorbing prop-

erties of such means.

A further modiflcation of the invention is
shown in Figs, 6 and 7 in which screen 2 includes
side screens 2’ and 2’'. The side screens are po-
sitioned at an angle, such as an angle of approxi~
mately 45°, between screen 2 and supporting
means 4. Side screens 2’ and 2’’ comprise fluo-
rescent material 5’ and 5’’ applied to base por-
tions 6’ and 6’’. On the exterior surface of the
side screens are attached absorbers i and 12
which are similar to absorbers 8. Absorbers I
and {2 form a pattern which is preferably dif-
ferent from that formed by absorbers 9.

The inclusion of side screens 2’ and 2’ in-
creases the effectiveness of the detecting device
as a direction finder by indicating the location
of the radioactive material not only in front and
in back of the ohserver, but also as to either side.
‘Where the rays from radio~ active substances are
criginating only in front of the observer, screens
2, 2’, and 2’’ will be luminescent with the shadow
patterns of absorbers 8, il, and 12 being shown
on their respective screens. Where the radioac-
tive substance is located behind the observer,
screens 2, 2°, and 2’' will be luminescent with-
out the shadow pattern of the absorbers on the
exterior surface of the screens being shown.
Where the rays are originating at the left of the
observer, screens 2’ and 2’ will be luminescent,
screen 2 will be non-luminescent, and the shad-
ow pattern of absorbers If will be shown on
screen 2°. Where the rays originate at the right
of the observer, screens 2’ and 2’/ will be lumi-
nescent, screen 2 will be non-luminescent, and
the shadow pattern of absorbers 12 will be shown
on screen 2’’.

Where the rays originate from directions other
than those mentioned, other patterns will be
seen by the observer as, for example, where the
rays originate from a point between in front and
to the left of the observer, screens 2’ and 2 will
be luminescent, screen 2"’ will be non-lumines-
cent, the pattern of absorber {1 will be shown
on screen 2/, and the pattern of absorbers 9 and
{0 will be shown on screen 2. In the absence of
radioactive substances, all of the screens will be
non-luminescent.

The above detailed description is for purposes
of illustration and the invention is to be limited
only by the scope of the appended claims. The
term “within the safety limits of said radiation
field” as used in the claims is intended to denote
presence within an area where radioactivity, if
present, is below a radioactivity intensity which
would tend to be injuriocus to living bodies.

‘What is claimed is:

1. In an instrument for detecting radioactivity,
the combination of a wplurality of fluorescent
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screens facing in different directions and at least
one absorber associated with the exterior surface
of one of said screens and partially shielding the
sereen with which it is associated.

2. In an instrument for detecting radioactivity,
the combination of a plurality of fluorescent
screens facing in different directions and at
least one absorber associated with the exterior
surface of each of said screens and partially
shielding the screen with which it is associated.

3. A portable device for detecting radioactivity
comprising a plurality of fluorescent screens fac-
ing different directions each having an absorber
partially shielding the screen associated there-
with, an eyepiece for observing said screens, and
means for maintaining said sereens and said eye-
piece in apposite relationship, said plurality of
screens including a forward screen maintained
directly in front of said eyepiece by said means
and a screen on either side of said forward screen,
said side screens being maintained by said means
at an angle with respect to said forward screen,
and said screen adapted to provide an increasing
luminescence resulting from the gradual move-
ment of said instrument into the radiation field
of a radioactive substance whereby a fluorescent
contrast pattern is formed on said screen within
the safety limits of said radiation field.

4. A method of detecting the direction of prop-
agation of radiation emitted by a radioactive
source of unknown location which comprises
moving a portable detecting instrument com-
prising a fluorescent screen and an absorber
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partially shielding one side thereof, into a radia-
tion field, viewing the opposite side of the screen
and when g fluorescent pattern has been pro-
duced reversing the position of the screen. and
the absorber and comparing the patterns pro-
duced on the screen.

5. A method of detecting the general direction
of a radioactive source of unknown location which
comprises viewing one side of a plurality of fluo-
rescent screens each- of which faces a different
direction and has a radioactivity absorber shield-
ing a portion of the opposite side thereof, com-~
paring the patterns produced on the screen by
the shadow of the absorbers and thereby ascer-
taining the general direction of the source.

WILLIAM RUDOLPH KANNE.
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