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TROTH ABOUT X RAYS
A Correct and Lmt‘mmsn% of the
Facts About the_NS Photography.

SOME ERRORS CORRECTED

Gross Exaggerations Are Current,
Yot Wonderful Results Have
Been Attalned-What Sclen-
tists Really Think of It.

(Copyright, 1886 by Bacheller, Johnson &

Bacheller).

The curious form of radiation discov-
ered by Professor Rontgen of Wurz-
burg universily, continues to attract
much attention, the sclentlfic world be-
ing largely occupied with the question,
“What I8 §t?" while the genernl pub-
lie 8 more interested in the question,
“What will it do?" Reports of experi-
ments by Professor Rontgen and his
followers have made one answer to
the latter question famlillar:—the rays
discovered by him will pass through
many substances that are opague io
ordinary light, and since they will af-
feet a photographic plate just as Hght
does, shadow pictures of objects cn-
closed in opaque matter may be made.
The word "photograph” appiied tothese
shadow plctures is unfortunate, as by
8 photograph we usually understand a
pleture of an object taken by lHght re-
flected from that object. No such ple-
ture can be taken by the newly discov-
ered radiations, They cannot take, for
instance, a full-face picture of a man,
though they can throw a shadow of
his profile on the sensitive plate, And
sinca they ean traverse flesh more
caslly than bone, the bones in the
shadow picture of a man's hand stand
oul black while the surrounding flesh
appears dimmer,

To this somewhat sensational dizcov-
ery that the skeleton ar a lHving be x
ean  be photographed, or “shadow-
graphed,” while It is yet elothed with
fesh, we are indebted probably for
grcat publie interest shown in Pro
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alsn bhe shifted sbout by magnetic at-
traction. All these discoveries were

not s sengational from a popular point
of view as the photography of an in-

| visible obhject, but they were more so to

sclentists, for at first sight they seem-
ed incxplicable, and they convulsed the
sclentitie world for a Jong time, Finally
most people settled down to acceptance
of Crookes' explanation, which consid-
ered the “rays” to be streams of air
particles (probably actual molecules—
the smallest particies obtainable) char-
ged with electiricity and shown off from
the negative pole or eathode just as a
charged pith ball = repelled from an
electrical machine, The reason that
the phenomenon appeared only in a
high vacuum was, according to him,
that the alr or gas of ordinary density,
even the density of the so-called “va-
cuum” under the hell of an old-fash-
ioned alr-pump, the molecules are not
free to move for sensible distances
without striking agalnst one another—
their “free path,” in other words, was
too small. This explanation has been
glven without comment In most of the
orthodox books on physics. But about
two years ago, German experimenters
threw a bombshell in the English camp
by showing that the eathode rays
would pass through thin films or aheets
of certain metals, and that by inserting
an  aluminum “window” in the glass
tube they could even be made to pass
out into ordinary alr. Henee, it was ar-
gued, they could not be streams of
maolecules, but must be a kind of lght,
and Lenard, one of the German Inves-
tigators, polnted out, in additional sup-
port of this view, that the rays would
produce photographic impressions. If
he had followed this up, Rontgen's dis-
covery would have been antedated. As
it is, these experiments have agaln
thrown into doubt a matter that was
vnes thought by many to be definitely
vxplained, The English stand by
Crookes, the Germans by Lenard, and
each side has obtained new experimen-
til evidence that only adds to our per-
lexity. If the rays ms of
electrified gas, how strike

do
through solld objects and take photo-

they

graphs? 1f they are a kind of light,
why do they drive
low & magnet?

ltnsrmph the human

tity. He bases his conclusion largely
on the fact that a magnet will not de-
flect the new rays, while its power over
the cathode raye 18 one of their most
peculiar characteristics. Others note
the fact that Lenard discovered some
time ago that the cathode rays were
not simple, but made up of severa] dif-
ferent kinds of radlation, some of which
were deflected by the magnet more
easlly than others,

the general German bellef, that the
cathode rays are a kind of light, or at
least akin to light, that the new rays
are vibratlons lengthwise in the other,
Instead of crosswise, as those of ordl-
nary llght are supposed to be, Such vi-
brations have long been looked for by
physicists, and it is natural that any
new phenomenon should be aseribed to
them. But Rontgen himself admits
that there I8 not yvet any positive evi-
dence for his view.

The discovery once made, the experi-
ments were quickly repeated and am-
plified all over the world, since they re-
quire no very delicate manipulation nor
costly apparatus. In this country they
have been performed with great sue-
cess by Professor Wright and Mr, Bum-
stead at Yale, by Professor Trowbridge
at Harvard, Professor Paupin at Col-
umbla, and by Thomas A. Edisan,

The possible use of the Hontgen shad-
ow-protography In surgery was sug-
gested In the first reports of the dis-
covery, Professor Wright has succeed-
ed by its means In locating exatcly a
large number of shot In the body of
a rabbit, and in Montreal a bullet was
found in a man's leg by the =zame
means. No one has yet succeeded, how-
ever, in photographing any of the inter-
nal organs of the hody, for the obvious
reason that these organs transmit the
raye about as well as the surrounding
flesh, and hence cast no separate shad-
oW,
line can be looked for probably, unless
the sensitiveness of the process is much
Increased, and all reports that Mr, Bdi-
son, or any one else is preparing to pho-

| prospect of success, may be looked up-

1“‘1 with susplelon.

windmills and ru:-]

One direction in which the invention

promises to be particularly useful

castings, armor plate, ete, A weld so

1‘—'-3 S

Fig L—=Typlea! Tube
Fig. 3.—Form of Cre
Windy C. Hays
Fig. 1—E arrang
Fig, 4 Arrangement u
of Tinfoll on outelde. 1y

Bhowing Cathode R

5 Tube =u nr

ety

18 only the latest development of
ries of investigations that have
golng on'for the past 30 years in Eng-
land and Germany, none of which |lii\"1
attracted gros popular attention, al
en eagerly followed |

Rontgen's discovery, for dhat discovery !

r
made 50 perfect that nearly all the nir
vould be pumped out of a glass bulb,
the behavior of the remnant has been |
notleed and wondered at. It s so |
liar that the alr remaining in such high
vacuna = often zald 10 be In a “fourth
r of matter,” the other three stati
ter being respectively the solid
Il and the aGus If two
metal points be soldered into the bulb
g0 that a rapldly alternating current
of eleetricity can be passed through the
Eas from an induction eoil, we have

I
Ever since the me alr pump wns |
|
|
|

Induetion Coll. a. Negative Pole

Rays=

aya. A
d that the
Mirrm M.
Roentgen 8t veraphs
n ol Columibin A B, L

lare. €1,

now s

Was «

oan seen that
ory iy the logleal «
L long serles of previons . .
I'o say this 12 not to belitth for
this Is the usual course of discovery
and Invention Rentgen's discovery is
that the » rays, or that part of
them e iking photographs, or
perhag a second Kind of rava gener-
ated by them, will pass not  only
through an aluminom  window, but
through the glass sides of the tubs I-
I and thre
nnd that

ent rees of

will 8o pass with differ
i It they passed
vilgh all substanoes allke, the shad-
referred to could
it is only because, for
# are more opague
than the flesh that we can
shadow photograph of
of the hand,

muake a
akeleton
i

Photographed by Mr. A. A, . Swinton th

rough a plece

of black vulcanized Aber,

when deflectsd by a Magnet,
Bingle Electrods

)
Hontgen s
. |

—

or Cathode. h. 1%
turn a mii.

AA

Pole. ¢, Rays.
Flretroides, B,

ar vacuum holh, a, Strip

made as to be guite invisible to
ot Ll TRl

fnely
the naked eve I8 bhrought

| in a shadow-photogroph by the Rontgen

Eh must solid substanees, |

the |

| bear fruit in new discoveries,

, rior of

212 Inch thick: exn re 4 minua  tes, (Mr Bwinton's own Hand.)
what = called a Crookes’ tube,” mo The actual discovery was made by ac-
named from Willlam Oy ‘¢, the dis- | cldent, and In his original description
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fraom whose experiments the first | Professor Rontgen does not dwell par- |
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ia of the si
on the plat: lder, and the
tube I8 suspended close above,
throwing a shadow of the
through the plate-holder, on the plate
within. The feat may be performed In
broad daylight ce sunlight cannot
penetrate the plate-holder, while the X
rays can.

Shadow photographs have
made recently by placing the ohject and
the plate between electrodes in open
air, without the intervention of the
Crookea tube at all. This, howover, is
not cathode photography, but the de-
velopment of a form of electro-mag-
netic photography that bas been per-
formed many times In the past two
More than a yvear ago a photo-
f a coln made in ths by
Sanford of Leland antord
ty by laying it on a photo-
graphiec plate and suhjecting it to &
powerful alternating discharge, was re-
produced in a large number of techni-
cal papers. The sensgitive plate in this
case I8 aflected by electro-magnetic
waves procecding across {t, [t is possi-
ble, however, that there |8 a real con-
nection between this process and ea-
thode photography, and that when this
connection = known the whole mystery
of the cathode rays will be cleared up.
t be assumed, however, that all
32 of photograph by Invisi-
rays are the same. There are many
for instance,

shadow-
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kinds of Invisible rays,
those of invisible heat, as from a stove

that is not heated to redness, It is
now possible ta photograph with these
Iast, as well a8 with the invisible ultra-
violet raya of Lthe extreme upper part
of the spectrum. The Ronigen disecov-
ory, like most widely noticed discov-
eries, has been productive of a large
amount of sensational predictions and

foolish suggestions, many of them the
result of a partinl knowledge of the
subject, although some may perhaps
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During a recent attempt to photograph |
a mouse with the rays, the animal,
which was supposed to be drowned, re-
vived, and this incident was made the
most of, In a sensational manner, but
the experimenter himself sald that he
believed the rays had nothing to do
ith the mouss's recovery.

“(,'im:- of the directions in which new
discoveries may follow is that of rPn-I
dering the image or shadow cast by t‘l'!e
rays visible to the eye.. A process pro-
posed by Mr. Thompson, a New York
electrieal engineer, Is to recelve the
shadow picture on a surface covered
with a fluorescent substance instead of

a photographle plate. Fluoreseence
:-:.‘mml be excited In varying degrees, |
aceording to the proportion of the rays
transmitted by the object, and a shad-
ow ploture of it would thus appear cor-

already taken. This process has not
been developed in detall, but there
geems to be no reason why It should
not succeed, although the hopes of the
tnventor, if. as alleged. he expects by
its ald to se¢ the human heart beating
in the living body, may never be real-
fzed. Tt must be remembered, however,
that in a discovery of this kind, deli-
cacy of result depends largely on per-
fection of detail in the process, and the
generation that has seen the develop-
ment of the modern photograph, to-
gether with the kinetoscope, the tele-
phone and the phonograph, need not be
surprised at anything in this line. Only,
the skeptice may be pardoned for wish-
Ing to see before they fully believe,

A Windfall.

Charles Plckelt, a young man who
has been working for different persons |
in Hood River since last summer, re-
ecelved a lotter last Monday from his
mother, Hving at Crawfordstille, Ind,
which stated that an uncle of the young
man had died recently, leaving $32.000
worth of property and money to him
and a brother and two sisters. ’Thl.ﬂ
will glve them 35000 apiece. Young
Pickett is now at work for A, B. Jones,
with whom he had bargained to work
until the ae of the next strawberry
BRSO, voung man says he will
stny with Jones nas long as he
agreed to nd will then go back to In-
diana to claim his legacy.
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