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An

Investigation of IS'-Rays.

R. R.

This paper

is

Ramsey aud W.

?.

Haseman.

an account of an attempt of the authors

experiments of R. Blondlot

in

to repeat the

which he has discovered that there

is

an

from an Auer (Welsbach) burner. Nernst himp

invisible radiation given off

and other sources.
Blondlot

was

investigating the polarization of X-rays (Comptes Rendus,

He

Feb. 23, 1903) and using a feeble spark gap as a detector.

he had discovered that the X-rays were polarized
a few days (Comptes Rendus. March

23,

entitled,

May

11.

1903)

an

"Rays from an Auer Burner."

article

An

In

he was convinced that

1903)

the effects were due to other rays than X-rays.

year (Comptes Rendus,

thought

in certain planes.

May

In

of the

same

by Blondlot appeared,

ordinary Welsbach bin-ner

(Auer burner) was surrounded with an iron chimney in which a window

alumiLum sheet .1 mm. thick. The radiation
window was allowed to fall on the little spark gap and the
By means
intensity of the light from the spark was seen to increase.
of a quartz lens Blondlot was able to detect four different wave lengths.
The intensity of the spark gap is found to have four maximums as it is
moved to and fro along the principal axis of the lens.
A week later (Comptes Rendus, May 25. 1903) Blondlot published

was

cut and closed with an

from

an

this

article

several

which he gave a

in

means

of

list

various sources of N-rays and

of detecting them, the chief

ways being

the

little

gap: a sheet of silver heated to a very dull redness by a
flame; a small phosphorescent screen

sunlight

The

or

other

which has been feebly excited

gas
l)y

source.

intensity or l)rilliancy of these detectors

when the
new rays

spark

little

radiation fails upon them.

N-rays, from the

town

was found

to increase

In this article Blondlot calls the

of Nancy, his home.

In a short time afterward Blondlot published an article in which he

found that a Nernst lamp with an aluminum window

He

also

is

a good source.

found that certain substances store up N-rays when they are

exposed to N-rays and give

off

the rays afterward.

store lip the rays are quartz, stones

and

brick.

Among

those that

Wood, aluminum, paper,
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He

dry or wet, and paraffin do not store up the rays.
of the

essential

dryness.

It

conditions of a

found that bricks exposed

is

found that one

substance that stores up the rays
to

sunlight

is

become a source

for hours afterward.

While experimenting along
pected

this

While viewing a

effect.

unex-

white paper which was feebly

which had been exposed

illuminated, a brick

discovered an

Blondlot

line

strip of

to

was brought
The

sunlight

near the eye and the outline of the paper became more distinct.

when

intensity diminished

seemed

a gre.v patch

when

A

was removed.

the brick

clock face which

on the wall became clearly outlined and the hands

was brought near the eye. Water intercepts the
dampened paper as screens in his work.
water transmits the rays. An ox ey-^ was transparent and became

visible

a brick

radiation, in fact. Blondlot used
Salt

a secondary source.

Hyposulphite of soda

to be a powerful accumulator.

wood,

etc.,

visible.

A

files,

knife blades,

brass,

as also did a knife blade fi-om an ancient tomb.

Dublin Soc. Trans.

who

of cork or

is

S,

had the same

The rays are

In fact F. E. Hackett (Roy.

10. pp. 127-138, Sept. 19(»4),

the only

sure he has observed the effect,

wood under pressure

Tem-

to disappear.

hammered

emitted from nearly every strained object.

ing person

found

bent cane near the L<^ad caused a clock to become

Unbending the cane caused the clock

pered objects, such as
effect,

is

emit N-rays and cause the phosphorescent screen to become

more luminous.

more

in solid or solution

Blondlot has found that compressed glass,

Enghsh speak-

recommends the use

as a source.

In the early part of the present year Blondlot finds that he has been

dealing with two distinct kinds of radiation.

N-rays cause the calcium

sulphide screen to become more luminous, while the second radiation,
or Ni-rays

X-rays cause the

cause the normal intensity to decrease.

normal intensity from

tlie

screen to increase, while Xj-rays cause the

tangential radiation of the screen to

become more luminous.

I'hotographs have l)een published whu-h show

a

greater effect on

the plate under the influence of the N-rays than that without.
photograplis. in every case, the light froiu the

A. Charpentier has found that the

human

little

l)ody is a

the intensity being greater near the nerve centers.

can be traced by means of the screen.

is

active.

is

used.

source of N-rays,

The

spinal

column

Certain parts of the brain give off

intensity being greatly

augmented when the

Charpentier can see himself think.

To refute those who

the rays abundantly.
brain

For these

spark gap

The
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say the phenomenou

is

one of beat Charpentier has placed frogs on ice

and lowered their temperature below that of the screen and shown that
the cold frog

is

a source.

still

Charpentier describes experiments in which

Two

along wire.
a

N

wire, length in one case 300 cm.

radiation

one screen and the screen on the other end

The N-rays

luminous.

N-rays are conducted

phosphorescent screens are attached on the ends of

is

allowed to

is

fall

on

seen to become more

are found by Charpentier to have the property of

increasing the intensity of certain odors: ammonia, acetic acid, etc.
E.

Meyer has found that plants emit N-rays.

while going into solution become sources.
cell

The

Certain substances

electrolyte of a

has been found to be a strong source after the

cell

Le Clanche

has been short-

circuited.

One

curious fact about N-rays

is

that up to very recently at least,

every successful experimenter has been a Frenchman.

Numerous

short

articles

have appeared explaining the phenomena

as one of heat or as one due to psychical phenomena.

Although

Ave so far,

lilve

many

others,

have not been successful,

we

thought an account of our attempts was worthy of mention.
It

was evident

after a

number

could not be relied upon to detect

source of light.

is

preliminary trials that the eye
variation in a feebly luminous

The rays are produced by

an iron pipe about 50 cm.

The pipe

of
tlie

pierced by a

long, 10 cm. in

window about

a

Welsbach burner shut up

diameter with walls
.">

1

cm. long and 2 cm.

in

cm. thick.
in

width

rr

f

and closed by some black paper, and a sheet of aluminum 10 mm. thick.
The general arrangement of the apparatus is that shown in Fig. I. The
17— A. or SciBKO,

'04.
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rays are supposed to pass through the

window

W

and

fall

on some feebly

luminous object such as a heated platinum wire or a calcium sulphide
Both the platinum wire and the sulphide screen were
screen at S.

when viewed by

used and

ground glass at various

the eye thrcugh

was noticed.
The feebly luminous spot at times apparently brightened, then moved
around in a circle and went through a series of displacements. This

angles and positions relative to the source notliing definite

proved that nothing definite can be arrived at by viewing directly with
the eye.

The most
source

reliable

method

photography.

is

of recording the action of a feebly luminous

With

this

method, direct and indirect vision

is

eliminated, as well as the error due to the increased sensitiveness of the

eye after being in the dark for some time.

A number

of photographs

were taken, on Seed's regular "gilt edge"' plates, with the light from a
heated platinum wire, a luminous calcium sulphide screen, and a feeble
spark.

The Platinum Wire.
The platinum wire was
.03

mm.

liroad.

tliick,

so that in

Only one place along

proximate

batteries.

it

breadth of this place

a current approximately

The

very thin strip rut from a piece of

a

no place was the wire more than

In

some

.9

was allowed
was .03 mm.

be heated and the apThe wire was heated by
five

Edison-Lalande

experiments a storage battery was used.

relative position of the different parts of the apparatus

in Fig. II.

B

1

foil

mm.

to

amperes from three or

of the latter

.05

is

shown
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^A•ooLk'll

batter}'.

lihick liy

two

biiidinj;'

The photographic

wood about

posts in order to

plate Avas so

make connection with

mounted back

of a

the

block of

25 cm. long. 14 cm. wide and 4 cm. thick with a hole 2^2

cm. iu diameter that

it

number

could be slid past the opening and a

of

exposures made upon one plate.

MS

RiAP,

20SEC.

PL/JTE. I,
The

tirst

two photographs taken with the apparatus just

with the time of exposiu-e and current as indicated.
if

N

any difference between those

niarkr<l

.\

There

and the others.

is

describei^l

very

little

Those marked

are exposures Avithout a lead screen inserted between the soiu'ce and

the platinum

AA'ire.

2(\0

Calcium Sulphide.

The
Sarg( nt
a

calfiuiu sulphide

& Compauy,

the luiniuous sulpliide as prepared

is

Chemists, of Chicago.

A

cardboard with mucilage and excited by sunlight.

placed around the iron pipe and aluminum
can.

\\'ith

this

E.

liy

H.

The sulphide was spread on

window

aiTangement some of the external heating

can was

tin

jilaced

in

the tin

effects

were

eliminated.

.3

7

60

//M

P.

StC.

I'hotographs III and IV were taken with the sulphide screen parallel
to the

the

aluminum window

screen

so that the rays

must

fall

on the back side of

while their effect was photographed from

the

front

side.

was taken with the sensitive plate about 4 cm. from
the screen while IV was less than 1 cm. and in no case was the sulphide
In III the exposuivs were
screen more than 25 cm. from the source.
Photograph

III

alternated so that 2, 4, 6 and 8 were exposed to all radiations that
might come from a Welsbach burner and pass through an aluminum

window, while

1,

3,

5

and

7

were taken when

a lead screen

was placed
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between the source and sulphide screen.
that there

and

if

there

In the photographs

it

is

seen

a gradual decay in the luminous intensity of the screen,

is

is

any radiation coming from the burner,

sufficently intense to

in

no case

is

it

overcome the decay or even make the rate notice-

ably different.

Photograph

IV was taken by exposing one-half of the luminous

same time the other half, which
was screened from them by lead, was exposed. The arrangement is
similar to that shown in Fig. III.

screen to the radiations while at the

S

is

center,

a large lead plate

1

nmi. thick

on the back of which

is

\<\X\\

a circular opening in the

fastened the sulphide screen.

A D across the opening is a lead strip projecting
A B C D is a small lead plate on the back side of the

line

one-half of the opening.

With

this

2 or 3

mm.

In the

toward.

larger one. covering

arrangement sixteen exposures were

taken on one plate and a direct comparison can be made.

In the sixteenth

W.

FIG.

there

is

marked

not
at

much

all.

fl*

.

difference between the half

marked N and the half not
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Photogrniih
light

V

is

taken with the aid or convex lenses, focussing the

from the snipliide screen on the plate; by means of a lead

one-half of the luminous screen
a

manner as

is

shown

was screened from

in Fig. IV.

the center of the screen to

mark

A

plate.

the source in such

lilack strip of pajier is

pasted across

the halves of the luminous sulphide.
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Photograph VI
of exposures.

is

a trial'plate to investigate the effect of various times

The exposures marked

on the negative.

This seems to

N

are seen to be slightly darker

indicat'^^

that there

from the radiations of the Welsbach burner.

are to
results

that

it

show whether or not VI is due to a
to VI and is taken under similar
might be due

to heat,

against the tin can. where

it

and

to

is

a

slight

effect

Photographs VII and VIII

radiation.

VII shows similar

conditions.

was thought

It

prove this a lead plate was placed

became heated.

Exposure VIII

is

made with

the radiation cut off by the lead plate suspended between the source and

sulphide screen and shows similar results to VI and VII.

The exposures
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marked X are the denser on

the negative,

not

falling on the corresponding side of the screen.

of initial conditions of luminosity.

these three photographs

is

shown

because of a radiation
l»ut

becatise of heat or

The arrangement

in Fig. V.

of apparatus for
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Feeble Spark.
The apparatus used was as described

in Blondlot's work.

The

results

were negative and only two photographs taken, both of which are given
in plate IX and X.
The intensity of Ihe spark was that given by a

spark between two rounded ends of platinum wire
rated a small fraction of a

mm.

The

Y2

mm. diameter

potential at the spark gap

PL/^T£.

sepa-

was not

a.

PL RTE. X.
great enou.uli to spark a distance of

%

mm.

apparatus a phenomenon occurred which shows

may
tion

influence the result.

was suspended by

The

While working with

how

this

easily constant errors

lead screen used to intercept the radia-

cords to the top of the iron lamp chimney so as
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to

be easily and noiselessly swung

tion

from the window.

It

was

in

and out of the path of the radia-

when

noticed that

the lead

was interposed

through the ground glass

the intensity of the sparlv gap as seen

minished considerably and increased again when taken away.

di-

This was

what we were looking for. Of course we thought that after weeks of
vain etfort we were to be rewarded.
After changing our apparatus a
little the results were just the reverse oi what we expected.
We also
noticed the character of the sound of the vibrator of the induction coil

changed

with the intensity.

in unison

A

little

investigation

showed that

a slight pressure anywhere on the table would produce the same
It

seemed that the vibrator was vibrating about a point

stable equilil)rium.

vibration to be

The weight

spark.
to

change the

bacli

level of the table,

The

results

(Mir results are all

may

enter

we

we

the

floor.

was

were the same as

substituted for the Welsbefore.

negative.

After expi-rimenting for some months

ditticulties

and the various psychial plienomena

the various French physicists have been

wlien

of

was swung to and fro was enough
which was an ordinary wooden one set

are tempted to believe,

consider that

world-wide reputation,

caused the

intensity

different

it

three-glower 220 volt Xernst lamp

lamp.

of the table

level

and thus cause a

of the screen as

and appreciating the
that

change of

slight

on a concrete basement

solidly

A

A

different

effect.

of nearly un-

the

experimenters

we can

some others

as

misled.

not thiuu

On

this

(in

phenomenon have

such

tliat

that

do,

the otlier hand,

men

as

Blondlot,

Charpentier, or Becquenl would rush into print on a subject of which
tliey

in

were not absolutely

(luestion
It is

certain, especially

one that has

v.n

our intention to remodel our apparatus

in

called

certain respects

continue the investigation.
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