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UMES THEREOF

Thomas G. Hieronymus, Kansas City, Mo.
Application October 23, 1948, Serial No. 705,028
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1

This invention relates to the art of detecting
the presence of and measuring the intensity
or quantity of any of the known electro-chemical
series of elements of material matter, or the com-
bination of two or more such elements, whether
in solid, fluid or gaseous forms at ordinary room
temperatures and without special treatment or
requiring any change in the material under
observation,

This application is a continuation in part of
my co-pending application for Letters Patent
Serial Number 555,553, filed September 23, 1944,
and now abandoned and pertaining to improve-
ments in Detection of emanations from materials
and volumes thereof. )

The primary aim of this invention is the pro-
vision of a method and apparatus for detecting
the presence of any element or combination of
elements that may be in the substances under
observation and to defermine the intensity or
quantity thereof.

This invention has for a still further object
to provide a method and means for detecting
the presence of and analyzing and measuring
the quantity or intensity of elements or combina-~
tion of elements in the substance under observa-
tion through the capture and analysis of radia-
tions emanating from the said elements, whether
the said radiations be of electrical or optical
characteristics, or both.

A yet further aim of this invention is to pro-
vide an instrument having a reaction device,
the surface whereof is affected by the introduc-
tion of radiations thereto, in such a manner that
the surface of the device will have its ability to
resist movement of articles over its face changed
when energy flows through the apparatus, of
which the reaction device is a part.

A further aim of the invention is to provide
an atomic radiation analyzer, having as one of
its important elements, a reaction device, the
surface whereof is affected to increase adhesion
or friction as the operator of the analyzer strokes
the surface of the device and manipulates the
instrument to direct radiation theretfo.

It has been discovered that there are radia-
tions emanating from or released from each of
the known elements constituting material mat-
ter. These emanations occur at ordinary room
temperatures, i. e. 40° F. to 90° F.. and they have
electrical and optical characteristics and fre-
quencies which are disposed in the zone from
the violet ray portion of the visible spectrum up
. into the ultra-violet portion, which zone has
as yet not been fully explored, Since it has been
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found that these radiations from the elements or
their effect may be carried over electrical con-
ductors, it is the object of this invention to pro-
vide apparatus having suitable conductors and
parts so that analyzing of substances may be
accomplished. The radiations or the effect of
such radiations from known elements or com-
binations of.two or more elements of material
matter may not only be carried over electrical
conductors and handled in a manner similar
to an ordinary electrical current, but they may
be affected by electrical capacity inductance and
resistance. ‘The radiations may also be re-
iracted, focussed, diffracted or otherwise manip-
ulated in the same manner as the radiations
of the visible spectrum. Accordingly, therefore,
this invention has for one of its aims to provide
an instrument for handling the radiations,
identifying their presence, analyzing them and
measuring their intensity-—all to the end that
the presence of one or more of the known ele-
ments may. be concluded from the character
of the radiation as determined by the behavior
of the analyzing device and the values read
from the appropriate scales forming a part of
the instrument. .

Other objects of the invention will appear dur-
ing the course of the following specification, re-
ferring to the accompanying drawing, wherein;

Fig. 1 is a schematical and diagrammatical
view illustrating an instrument for detection of
emanations from materials and measuring the
volumes thereof, made in accordance with the
present invention.

Fig. 2 'is an enlarged detailed fragmentary
schematic view illustrating a portion of the in-
strument shown in Fig. 1.

Fig. 3 is a fragmentary elevational view of a
chart, usable in connection with the instru-
ment, to translate the scale readings into identi-
fication of the substances; and

Fig. 4 is a diagrammatical view illustrating
another type of radiation refracting member,
capable of forming a part of the instrument
illustrated in Fig. 1. :

Prior to referring specifically to the parts of
the apparatus diagrammatically illustrated in
the drawing, clarification of the theory upon
which the invention is predicated will be made
by explaining experiments heretofore conducted
and capable of proving the phenomenal theories
hereinafter disclosed as having a bearing upon
the practicability and utility of both the elec-
trical and optical apparatus.

Radiations from each of the known elements of
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matter produce some form of energy, probably
electrons which can be made to flow along elec-
trica] conductors. The flow from each of the ele-
ments having characteristics different from the
others. Conversely, the flow of electrons along
a conductor produces a radiation having char-
acteristics of the radiation from each respective
element. Such of the known elements as are re-
quired to feed growing plants have been transmit-
ted to the plants through metallic conductors as
the plants were entirely isolated from the ele-
ments upon which they were fed. More precisely,
seeds were planted in boxes in a darkened base-
ment room. One of the boxes of plants contain-
ing some of- the seeds was used as a control and
no apparatus for transmitting element radiations
thereto provided. The remaining boxes of plants
had electrodes or plates of conducting material
mounted or otherwise disposed adjacent thereto,
and each box of plants was separately attached to
a conductor extending to a point outside the
building where electrodes or plates were attached
to the conductors and allowed to remain exposed
to the light. Such of the known elements as re-
quired to impart normal characteristics to the
plants were apparently fed thereto by having the
radiations of the elements from the light con-
ducted to the plants through the wires and asso-
ciated electrodes. The treated plants were rela-
tively healthy but the control plant assumed the
characteristics of growing vegetation which has
been deprived of the elements in natural light.
Particularly was the control plant devoid of chlo-
rophyl while the remaining plants were green.

Apparatus for laboratory or commercial use and
for detecting the presehce of any of the known
elements, preferably relies upon the element of
touch, and therefore, the skill of the operator.
The instrument diagrammatically illustrated in
Fig. 1 comprises a unit 10 including a coil 12 dis-
posed to pick up radiation from substance i4,
wherein the known elements are disposed and that
are to be detected. The temperature of substance
14 may be within the range of from 40 to 90° F.
but such temperature is not critical. This range
has been found satisfactory in actual practice.

Coil 12 may be a spirally wound flat body ap-
proximately 2 in. in diameter and formed of mag-
net insulated wire of any conventional size. As
an alternative, this coil 12 may be a single layer,
cylindrical coil, wound on & core of insulating ma-
terial substantially 1 In. in diameter. The ex-
amples given for this coil 12 are not critical and
s0 long as the coil is in the field of radiation of
substance 14, the purpose of unit 10 will be ful-
filled.

Instead of employing coil (2, wire 20 may be
directly connected to substance (4 or wire 20 may
be terminated in an electrode and the latter dis-
posed with relation to substance {4 as to pick up
the radiations therefrom, as does coil {2 in the
illustrated embodiment. In this case, wire 18
may be grounded or connected separately to sub-
stance (4 or terminated in another electrode
which may also be placed near substance 4. The
proximity of substance 14 to coil (2 or the elec-
trodes as the case may be, is such as to be within
the field of radiation of the emanations from sub-
stance 14.

Apparatus 16 is a manually manipulatable ana-
Iyzer tuneable to the specific radiation desired.
It consists of two principal parts, the first be-
ing the two standard type of variable condensers,
22 and 24, and the second being the ray refract-
ing device made up of electrode 32-—passageway
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86, prism 28 and electrode 38, all as shown in

(2]

10

Fig. 2. Apparatus (6 is joined to unit 10 by con-
ductors 18 and 20 across which is disposed a con-
ventional variable condenser 22 and with which -
is employed a condenser of similar type 24, located
in conductor 26, as illustrated. Varlable con-
densers 22 and 24 may be of standard radio-
broadcast type and they are provided with grad-
uated scales in conventional manner.

Prism 28 is of any suitable ray refracting sub-
stance as glass, quartz or analogous materials,
In practice a prism 28 having two polished faces

. disposed at angles from 30 to 60 degrees has
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proved satisfactory. An electrode 32 is joined to
coil 12 by conductor 20 and conductor 34. Sta-
tionary electrode 32 may be of any electrical con-
ducting material such as aluminum, brass, cop-
per or substances having analogous electrical
properties. The distance of electrode 32 from
prism 28 is not critical so long as the radiations
or emanations reach prism 28 through a confined
path of travel in the nature of a thin band or line.
In practice, this distance was from one-half to
two inches. A passageway 36 formed between
a pair of optically opaque insulating elements di-
rects the radiations to a desired area on one face
of prism 28.

The angle of incidence of this path of travel
to the face of the prism 28 was of the order of 5.5°
for best results and for obtaining the widest use-~
ful segment along scale 31.

An electrode 38 shiftable along scale 31 is joined
to unit 40 by conductor 42. Electrode 38 is of
the same specifications as to materials and dis-
tance from prism 28 as electrode 32 but is suit-
ably mounted for movement adjacent to scale 31
where its position may readily be indicated by a
pointer 18 movable therewith and extending out-
wardly therefrom toward scale 31 in alignment
with the path of travel of the thin ray of energy
indicated by the line 16. 'The axis of rotation of
electrode 38 is substantially on a median line ex-
tending longitudinally across the face of prism 28
proximal to electrode 38. Electrodes 32 and 38
work best when they are relatively thin and of
the order of a few mils thickness.

As illustrated in Fig. 2, scale 31 is calibrated
with indicia 44, and these indicia are on chart
46 along one edge thereof. The indicia on chart
46 have been given a corresponding reference
numeral to those on scale 31 for clarifying the
description hereinafter set down. Indicia 48 on
chart 46 designate the atomic weight of elements
of matter and continue up to include all known
elements of the electro-chemical series when the
full size chart is employed.

Unit 40 is a variable resistance. It may be
either a continuously variable type or it may con-
sist of a series of non-inductive resistance units
50, 52, 54, and 56 are each adjusted by a switch
having movable points 62, 64, 66 and 68 respec-
tively.

In practice, unit 50 will have ten times the
resistance of unit 52, which in turn is ten times
the size of unit 54, etc. (the values may range
from fractions of 1 chm up to several megohms).
Unit 50 e. g. might be 1 megohm in steps of
100,000 ohms each; unit 52 then would be 100,000
ohms total in steps of 10,000 ohms each; unit 54
then would be 10,000 ohms total in steps of 1,000
ohms each, and 50 on until the smallest unit would
have steps low enough to give the desired exact-
ness to the measured volume or intensity of the
radiations.

Unit 40 is joined to unit 70 by means of an
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untuned radio frequency type transformer 88
through the medium of conductors 42 and 60.
Unit 40 may be joined to unit T0 by resistance
coupling or other conventional coupling of the
type frequently used in standard broadcast radio
receivers and which is analogous to transformer
58, .

Unit 70 may be a conventional three stage tuned
radio frequency broadcast band-type of amplifier
with the usual variable condensers omitted or it
‘may be of the resistance coupled or impedance
coupled type often used in radio broadcast type
amplifiers. Said amplifier intensifies the value
of the radiations reaching it so that the effect
upon detector 12 is clearly discernable. Under
some conditions, the reactions from unit 40 may
be put directly into detector 12 without interpos-
ing unit 70 but amplification of the radiations is
desirable.

" Detector 712 is a device that will indicate a
change from its normal state when the radiations
from the analyzer 16 are caused to influence it.

Detector 72 may be connected to unit 70 by
transformer 74 or it may be placed near enough
to pick up the radiations from the output of unit
10 without direct contact so long as it is placed
within the fleld of radiations.

Detector 12 is preferably an electrical conductor
coated with a material having such characteristics
that under influence of energy flowing through
the conducting portion, the coating will change its
surface tension or viscosity, or in some manner
give evidence of the presence of the energy flow-
ing through the conducting portion by producing
a greater drag or resistance to the movement of
any part of the body of the operator thereover,
such as the hand or fingers. It has been found
practical to use a metal plate covered with a sheet
of plastic or coated with lacquer, which plate is
of an area convenient for stroking with the tips
of the fingers or palm of the hand. If may also
be a sheet or plastic with a coil similar to coil 12
disposed adjacent thereto and connected to the
coupling transformer 14.

Pig. 4 illustrates another form of that part of
unit 16, showing Fig. 2, so far as the element
separator or filter portion thereof is concerned.
This separation or filtering is accomplished in the
embodiment illustrated in Fig. 1 and Fig. 2 by
prism 28. In Fig. 4 a lens 100 has the electrode
32 disposed adjacent thereto and movable elec-
trode 38 is shiftable toward and from lens 100.

Scale indicia 44 are disposed in 2 line parallel
to the path of travel of electrode 38 and the ele-
ment or elements involved will be determined by
the location or the scale of pointer 18 at the
instant a reaction is obtained at detector 72.

Chart 86 is of course produced as a part of the
complete apparatus when such apparatus is man-
ufactured.and after the prism 28 (or lens 100, as
the case may be) is installed as a unit of the
material detector. A small quantity of each of
the known chemical elements is placed adjacent
to coil 12 and with full knowledge of the element,
the angle of radiation formed by line 76 and, the
face of the prism 28, is determined and the degree
numeral on scale 3f, which identifies the angle
of the radiation, is placed on chart 46 as one of
the indicia- 48. After this chart 46 is so con-
structed and the intersecting lines are extended
from indica 44 (degree readings from scale 31)
and indicia 48 (the atomic weight of the known
elements) then when the apparatus is in prac-
tical use, any material or substance may be located
adjacent to coil 12 and its components definitely

determined by positioning electrode 88 on & line
of radiation 76 where the degree number on the
face of scale 81 is quickly read and used by re-

. ferring to chart 46. When the degree indicia #4
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is so located, the line on chart 46 extending
therefrom is followed until it reaches thsa
diagonal line 45 on chart 46 whereupon the oper->
ator then follows the intersecting line to the lower
edge of the chart where the value of the atomic
weight 48 is read. These atomic weights are well
known and are used in conventional texts and
scientific works.

In practice, for example, let it be assumed that
substance (4 contains calcium but it is not known
that such is the case. The angle at which the
unknown ray or radiation leaves prism 28 will
teach its name for, as the operator moves the
fingers over the surface of detector 12, electrode
38 is shifted slowly and pointer 78 moves along
scale 31 until a greater degree of adhesion or re-

- sistance to motion at the surface of detector 12 is
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set up. This occurs when the energy or radiation
flows from unit 16 through units 40 and 70 into
detector 72. When electrode 38 is at a position
where ‘it is intercepting a radiation from prism
28, or lense 100, the resistance to stroke at de-
tector 12 will be of highest order. .

As soon as electrode 38 has been positioned as
described, variable condenser 22 is adjusted while
the operator continues to stroke detector 12 to a
position where the greatest drag at detector 12

-is again manifested. Next, variable condenser 24

is similarly manipulated to obtain a setting where
the drag at detector 712 again reaches a maximum,
Electrode 38 is then readjusted for a final posi-
tion. The employment of condensers 22 and 24
insure a more accurate setting of pointer 18 by
virtue of their additional filtering action.

In the illustration, electrode 38 has intercepted
the path of radiation with pointer 18 at the nu-
meral 30 on scale 3{ and reference to chart 46 will
teach the operator that the element having
atomic weight 79.2 is that from which the radia-
tion along dotted line 16 is travelling. If atomic
weight 79.2 is calcium then that element in sub-
stance (4 has been located.

The manner of using lens 160 is substantially

_the same as described in connection with the use

of prism 28. The focal point of paths of radia-
tion of the elements will cause detector 12 to re-
act and establish a drag to the operator’s touch,
whereupon the scale 3f may be read and its read-
ing translated by reference to chart 46.

What actually happens at detector 72 to in-
crease and decrease its drag to the touch of the
operator, is not known but the apparatus func-
tions as above set forth when constructed as spec-
ified, and therefore, a positively acting analyzer
for atomic radiations is produced even though
the principle upon which it is based is not fully
known. i

Radiation from hydrogen passes through prism
28 at the sharpest angle or at the lowest degree
measured from the face of prism 28. Radiations
from other elements and their isotopes pass
through prism 28 at greater angles but in the
same order as their atomic weight—the heavier
the element or its isotope. the wider the angle.

A substance composed of two or more of the
known elements may be analyzed as herein set
down to determine its component constituents.
The substance itself which consist of two or more
known elements may be identified because the
emanations therefrom will produce a composite
frequency peculiar to that combination of ele-
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ments. All combinations may be charted in pre-
cisely the same manner as herein described for
all the individual known elements in the electro
chemical series.

Unit 40 is used to measure the intensity of the
radiations from a given element or substance by
adjusting the several switches comprising unit
40 until the maximum amount of resistance has
been introduced into the circuit without inter-
rupting the reactions manifested at detector T2.
The switches are calibrated in conventional re-
sistance values and a chart must be prepared
that will relate the value indicating by switch
settings of unit 40 the quantative units of meas-
urement, -

It is realized that apparatus for detecting ma-
terials and measuring the volumes thereof, hav-
ing physical characteristics different from those
illustrated and described, might be made without

department from the spirit of the invention or o

scope of the appended claims.

Having thus described the invention, what is
claimed as new and desired to be secured by
Letters Patent is:

1. The method of analyzing substance to de-
tect the presence of any of the known elements
contained therein, which comprises capturing
only the radiations emanating from one of the
elements, having both electrical and optical char-
acteristics; and identifying the said radiations to
accomplish the desired purpose.

2. The method of analyzing substance to de-
tect the presence of any of the known elements
contained therein, which comprises capturing

only the radiations emanating from one of the ¢

elements having both electrical and optical char-
acteristics; identifying the said radiations to ac-
complish the desired purpose; and measuring the
quantity of said radiations.

3. The method of analyzing a substance con-
taining a plurality of chemical elements to de-
termine the component elements of said sub-
stance which comprises capturing the radiations
emanating from the substance having both elec-
trical and optical characteristics; and identify-
ing the radiations to accomplish the desired pur-
pose.

4. The method of detecting the presence of
chemical eclements in a specimen under test by
capturing and analyzing the electrical and opti-
cal radiations characteristic of such elements
emangting from said specimen which comprises,
impressing said radiations on an electrical con-
ductor; conducting the radiations through a
tunable circuit including said eclectrical conduc-
tor to an electrode in said circuit from which
electrode said radiations emanate; directing the
radiations emanating from said electrode through
a refracting body; adjusting a second electrode
until it intercepts said refracted radiations; con-
ducting said radiations from said second named
electrode to a detector comprising a conductive
solid having a smooth planar surface to vary the
surface frictional characteristics of sald solid;
tuning said tunable circuit until a maximum of
the radiations from said specimen are emitted
from said first named electrode; and readjusting
said second named electrode until the variation
of the surface characteristice of said detector in-
dicates thet a maximum of refracted radiations
are impressed on said second named electrode.

5. The method of detecting the presence of
chemical elements in a specimen under test by
capturing and analyzing the electrical and optical
radiations characteristic of such elements em-
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anating from said specimen which comprises, im-
pressing radiations on an electrical conductor;
conducting the radiations through a tunable cir-
cuit including said electrical conductor to an elec-
trode in said circuit from which electrode said
radiations emanate; directing the radiations em-
anating from sald electrode through a refracting
body; adjusting a second electrode until it inter-
cepts said refracted radiations; amplifying the
radiations intercepted by said second named elec-
trode; conducting said amplified radiations to &
detector coupled with said amplifier which detee-
tor comprises a conductive solid having a smooth
planar surface to vary the surface frictional char-
acteristice of said solid; tuning said tunable cir-
cuit until 2 maximum of the radiations from said
specimen are emitted from said first named elec-
trode; and readjusting said second named elec-
trode until the variations of the surface frictional
characteristics of said detector indicates that a |
maximum of refracted radiations are impressed
on said second named electrode to obtain an in-
dication of the presence of a chemical element in
said specimen.

6. The method of detecting the presence and
quantity of chemical elements in a specimen un-
der test by capturing and analyzing the electrical
and optical radiations characteristic of such ele-
nents emanating from said specimen which com-
prises, impressing said radiations on an electrical
conductor; conducting the radiations through a
tunable circuit including said electrical conductor
to an electrode in said circuit from which elec-
trode said radiations emanate; directing the ra-
diations emanating from said electrode through a
refracting body; adjusting a second electrode un-
til it intercepts said refracted radiations; con-
ducting said radiations from said second named
electrode through a variable resistance; ampli-
fying the radiations passing through said variable
resistance; conducting said amplified radiations
to a detector coupled with said amplifier which

detector comprises a conductive solid having a

smooth planar surface to vary the surface fric-
tional characteristics of said solid; tuning said
tunable ciréuit until a maximum of the radiations
from said specimen are emitted from said first
named electrode; readjusting said second named
electrode until the variations of the surface fric-
tional characteristics of said detector indicates
that a maximum of refracted radiations are im-
pressed on said second named electrode to obtain
an indication of the presence of a chemical ele-
ment and varying the resistance in said variable
resistance unit until the surface frictional char-
acteristics of said detector are unaffected to ob-
tain an indication of the quantity of said ele-
ment in said specimen.

7. The method of detecting the presence in any
body of a specific element as well as the quantity
-thereof which comprises, impressing on an elec-
trical conductor radiant waves having optical and
electrical properties which are generated by and
which are characteristic of a specific element;
tuning said waves; impressing the tuned waves on

* an electrode; amplifying said waves by an ampli-

({

fying circuit which includes a coupling element,
a gap adjacent said last named electrode, and an
adjustable electrode, said last two electrodes be-
ing at opposite ends of said gap; causing said

~waves to pass through a refracting body in pas-

(]

sage through said gap; impressing said ampli-
fled waves on an indicator comprising a conduc-
tive solid having a smooth planar surface coupled
to said coupling element; adjusting said adjust-
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able electrode and operating said indicator and
said adjustable electrode until a maximum inten-
sity of refracted rays is indicated.

8. Apparatus for analyzing substance to detect
the presence and quantity of any of the known
elements therein comprising, in combination, a
pick-up unit having electrical conductive proper-
ties for absorbing characteristic radiations of an
optical and electrical nature from the substance
being analyzed; an electrode in connection with
said unit from which the radiations move out-
wardly along a particular path of travel; a re-
fracting member of transparent material in said
path to intersect said radiations; a scale having
indicia thereon whereby any one of the elements
may be identified; a second electrode between the
said member and the scale to collect radiations
passing through the member after their path of
travel has been altered thereby; and apparatus
measuring the quantity of the radiations collected
by the second electrode.

9. Apparatus for analyzing substance to detect
the presence and quantity of any of the known
elements therein comprising, in combination, a
pick-up unit having electrical conductive proper-
ties for absorbing characteristic radiations of
an optical and electrical nature from the sub-
stance heing analyzed; an electrode in connection
with said unit from which the radiations move
outwardly along a particular path of travel; a
refracting member of transparent material in said
path to intersect said radiations; a scale having
indicia thereon whereby any one of the elements
may be identified; a second electrode between the
said member and the scale to collect radiations
passing through the member after their path of
travel has been altered thereby; apparatus meas-
uring the quantity of the radiations collected by
the second electrode; and a detector member con-
ductively joined to the last-mentioned apparatus
characterized by the property of having its effect
upon the touch altered in accordance with the
flow of radiations thereto. :

10. Apparatus for analyzing substance to de-
tect the presence and quantity of any of the
known elements therein comprising a pick-up
unit having electrical conductive properties for
collecting characteristic radiations of an optical
and electrical nature from the substance being
analyzed; an electrode in connection with said
pick-up unit from which the radiations move
outwardly along a path of travel; a lens in said
path of travel to refract radiations emanating
from the said electrode and traveling in said path,
said lens having a focal point for each known
element; a second electrode to collect radiations
passing through the lens; and a scale having in-
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dicia thereon, provided with reference characters .

each indicative of one of the known elements and
each being at a focal point of said lens,

11, Apparatus for analyzing substance to detect
the presence and quantity of any of the known

60

elements therein comprising a pick-up unit hav-

ing electrical conductive properties for collecting
characteristic radiations of an optical and elec-
trical nature from the substance being analyzed:
an electrode in connection with said pick-up unit

65

from which the radiations move outwardly along
a path of travel; a lens in said path of travel to
refract radiations emanating from the said elec-
trode and traveling in said path, said lens having
a focal point for each known element; a second
electrode to collect radiations passing through the
lens; a scale having indicia thereon, provided
with reference characters each indicative of one
of the known elements and each being at a focal
point of said lens; and apparatus for measuring
the quantity of the radiations collected by the
said second electrode.

12. Apparatus for analyzing substance to detect
the presence and quantity of any of the known
elements therein comprising a pick-up unit hav-
ing electrical conductive properties for collecting
characteristic radiations of an optical and elec~
trical nature from the substance being analyzed;
an electrode in connection with said pick-up unit
from which the radiations move outwardly along
a path of travel; a lens in said path of travel to
rcfract radiations emanating from the said elec-
trode and traveling in said path, said lens having
a focal point for each known element; a second
electrode to collect radiations passing through the
lens; a scale having indicia thereon, provided
with reference characters each indicative of one
of the known elements and each being at a focal
point of said lens; apparatus for measuring the
quantity of the radiations collected by the said
second electrode; and a detector member con-’
ductively joined to the last-mentioned apparatus
charactertized by the property of having its ef-
fect upon the touch altered in accordance with
the flow of radiations thereto.

13. An apparatus for analyzing g substance to
detect the presence of any of the known chemical
elements in said substance comprising, an electri-
cal conductor for absorbing the characteristic ra-
diations of an optical and electrical nature from
a chemical element in the substance being an-
alyzed; a tuning circuit connected to said electri-
cal conductor; an electrode in said tuning circuit
from which said radiations emanate in a defined
path of travel; a refracting body adjacent said
electrodé and positioned in the path of travel
of said radiations for refracting said radiations; .
an adjustable electrode positioned adjacent a por-
tion of said refracting body from which the re-
fracted radiations emanate; a scale provided with
indicia for identifying any one of the chemical
elements associated with said adjustable elec-
trode; and a detector comprising a conductive
solid having a smooth planar surface conductively
coupled with said adjustable electrode, said de-
tector being characterized by the property of
varying its surface frictional characteristics when
a maximum of refracted radiations are conducted

thereto.
THOMAS G. HIERONYMUS.
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