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NOTES ON X-LIGIHT.
BY WILLIAM ROLLINS, BOSTON,

VACUUM TUBE BURNS.

Tur first report I saw of burning from a vac-
tm tube was by lawkes, in Z%e JFlectrical Re-
Vtew for Aug. 12, 1896, ITe stated that the burns
were produced by x-rays. Tesla, in the same jour-

ltlal for Dee. 2, 1896, said they were not due
;).;".‘"‘)’S but to ozone, and possibly to nitrous
acid,

In the number for Jan,'5, 1898, 1 reported
that these burns could be produced by electricity
wlncn. no x-light was present. In the Boston
Medical and Surgical Journal for Feb. 14,1901,
: (\)‘:as'sltatcd that when guinea pigs were protected

m all electrical effects they could be killed by

x-ligh Without any «x-ray burns” appearing.
u the issuc for Keb. 28 it was reported that
abortion had heen produced by x-light. These
results were not accepted. That a motion of the
ether, of whose existence none of our senses made
:1’3 G‘OI.l?clouﬂ, could kill animals was too new and
emarkable a fact to be believed. T was told by
Physicians that guinea pigs were delicate, there-
ore the experiments proved nothing; that the
Precautions taken to exclude the participation of
Olefstncu;y in the results were inadequate, that
x-light gould not kill a cryptogam, therefore it
Was not probable that it could affect one of the
higher animals, Lastly, the pathologist to whom
Some of the material was given appears to have
'““(}0 no use of his opportunities.

“mergon once said that what was excellent was
Permanent.  These were excellent experiments,
thefeforc I report another of them:

Four strong guinea pigs were used. Two were
exposed to x-light under the conditions mentioned
I my notes of Feb. 14 and 28, and March 28,

1, for protecting them from the effects of
ultraviolet light, clectrie induction and convec-
ton.  The others were subjected to the same
treatment and handling, except that no x-light
Was allowed to shine upon them. By making the
exposures shorter than those mentioned in my
earlier notes, it was possible to burn the animals
before they were killed.
have, therefore, certainly proved that ¢ x-ray
b‘}r',‘s” can be produced by x-light when no elec-
tricity 15 present, and by electricity when no
X-l'l{;ht i3 present,

. The generator used in the experiments was an
Influence machine with 16 glass plates, averaging
2 metres in diameter. The speed was 120 revolu-
,tl‘OnB a minute. The tube had an oxygen vacuum.
The diameter of the aluminum cathode was 51 mm.

Its mass was 14 gms. Tts radius of curvature
was 85.5 mm. The target was of the rotary type.
It was made of a disk of platinum-iridium 28 mm,
in diameter and 2% mm. thick. Its distance from
the cathode, unless otherwise stated, was 71 mm.,
The target wis kept red hot with a white hot
area where the cathode stream struck. The re-
sistance of the tube with the target at 71 mm.
was 14 mm.  Fresh oxygen was introduced from
a regulator, containing manganese dioxide, when
the resistance of the tube rose above 14 mm,

The double IFaraday chamber employed to con-
tain the pigs was made of tinned iron, .40 of a
mm. thick. The side of cach chamber toward
the vacuum tube was wmade of aluminum .26
mm. thick. Air was admitted through iron wire
gauze with spaces .70 mm, square between the
wires. The gauze was on the side away from the
tube.

When a pig was being exposed his nearest side
was 14 em. from the radiant area of the target.
It will be observed that before the x-light could
shine on a pig it passed through two thicknesses
of aluminum, the outer one connected with the
carth by a metal wire. It should also be remem-
bered that Tesla and others have stated that a
single thickness of aluminum was a complete pro-
tection against ¢ x-ray burns.” These experiments
gshowed that not only counld burns be produced
through such a sereen, but that animals could be
killed by the light after it had passed through two
aluminum sereens.  What an aluminum screen is
able to do is to protect from ultraviolet light, from
the ether strain surrounding an excited tube,
from clectric convection, and from whatever rays
it can absorb. The following table gives details
of the experiment. The weights are gross. To
find the net weights deduct the weight of the
inner chamber, 357 gms. Tt will be observed that
Pig 2 showed practically no external signs of
burning though abortion and death resulted, This
illustrates that animals vary in susceptibility to
the external action of x-light and warns usto con-
sider these differences when patients are treated
by x-light.  What may be a harmless exposure to
one patient may cause a burn in another. DPigs
3 and 4 were placed in the same Faraday chamber
as Pigs 1 and 2, remaining there for the same
length of time. They were therefore exposed as
long to ozone and nitrous fumes and handled as
much, yet they remained in perfect health, Al
the pigs lived in the same pen, received the same
care and food, the latter in unlimited amount.
The whole series of experiments showed we had
in x-light, after excluding the participation of all
other agents in the results, a force of great power,
whose action was not understood, whose effects
on the tissues were unknown, I failed in my at-
tempt to get a pathologist interested, and as my
knowledge of the normal microscopical appear-
ances of the tissues of guinea pigs is insufficient
to make my observations worth publishing, I hope
some clear-cyed observer will realize that here is
a new field where some useful original work can
be done.
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TABLE SHOWING EFi

' No. 2.

eoers or X-Liaur oN GUINEA PIas.

MALE. EXxrosg FrMALE, EXPOSED TO
LIGHT IN FARADAY X-L1Gnr IN FARADAY
CHAMBER, CHAMBER.
L Zlsg
a0 o AW
ST ISER AL
FHEIE P
AR Bt L BE |t0g 32 3
z-. 5& ﬂa-'a Ea'sz 5&-”.-'
Az |38ia% 234 |7
111,078 | 15| 14 1| 746) 16 | 14
2 1,083 [ 16 | 14 2| 740( 16 | 14
1,046 16 | 14 3| 66) 16 | 14
4| 1,047 | 15 | 14 [Hairlosing gloss{| 4| 65| 16 | 14
61,0121 16 | 14 b| 761 16 | 14
6 2 0f.... 6 ? [L 3 P
Ao ol Al 2] of...
8| 1,001 | 16 | 14 |[Loss of hair on|| 8| 768 156 | 14 [Hairlosing gloss
flank next thell 9 2 | 0 ]....
tube. Area 201100 ? | 0 ]....
8. cent, 11 747 16 | 14
o ° [} 120 772 16 | 14
10 0. 13 50( 16 | 14
1| 9! 156 | 14 [Exudation on 14 67| 16 | 14
bare area. 16| 762| 16 | 14
12] 990 | 156 | 14 6] 769] 156 | 14
13 971 | 16 | 14 [Area enlarging. (|17] 762| 20 | 14
14 976 15 | 14 8 762| 20 | 14
15 982 15} 14 191 763 20 | 14
160 999 ) 15 | 14 |Scabs forming. {{20; 2 [ 0}, .
17] 984 | 20 | 14 |Improving, 21 781 30 | 14
18 976 204 14 221 7¢5| 30 | 14
19 981 20 | 14 23 779 30 | 14
20 ? 0| ... 24! 7781 30 | 14
o1 M| B0 | 14 26 TRI| 60 | 14
22 971 30 | 14 26: 771 GO | 14
23F 986 | 30 1 14 2, 9 0 ..
24f 96| 30 | 14 25] 777 60 | 14
25 9761 60 | 14 20 746 60 | 14
oGl 950 60 | 14 [Bare area sup- (300 726/ 90 | 14 [Eye closing on
purating. side next tube.
o7 ? 0 1 31| 697] 90 | 2 |Slight paralysis
ax) 9s0 | 60 | 14 of hind leg
ool 9941 60 | 14 next tube.
301 945 90 [ 14 32| 667) 90 | 2 [Blood from va-
31| 936 90 | 2 |Area7.h8q.cont. inal opening.
320 008 | 90 | 2 {Partinl paralysis; 3| &43] 90 [ 2 |Aborted.
of hind legonf[34 2 | 0| ...|Died. Noexter-
burnt side. nal or X-Ray
a3 8BG[ 90 2 burns.
K 9 0 Ned.
No. 3. MaLe., Nor Exrosep, ;| Noo4, FEMALE. NoT EXProseEn,

CONTROL, JONTROL.
2 4 2 s
5 H r=a
o - . o ot b
2§y FHECE
=2 as(sE2
sg"gg"gﬁ SIFE(FEE
a0 &2
Szo 388 Spcidad
1) 931 16 1 756] 16
2| w1 16 2! 6 156
3] 9201 16 31 772 16
4] 926 16 4] 7 16
b| 930l 15 bl 41l 16
6 ? 0 6l ? 0
Ul 2 (] T 2 0
8 930 16 8| 192 16
9 0 a ? 0
10, ¢ 0 10§ ¢ 0
11} N7 16 11} 804 16
12! 45 15 12| R30( 156
13 9200 156 13) 823 16
14 M8y 16 14 827 15
15 918| 15 15| 827 16
16| 926] 16 16 862 16
17] 9211 20 17| 841 20
18] 009 20 18( 850 20
19] 16| 20 19| 8601 20
20 2 0 20 ? 0
21 9301 20 21( 893 20
200 926 20 22| 886] 20
23 31| 20 23| 906] 20
24 9321 20 24| 90X 20
bl 926 GO 25 023 60
26) 926 GO 26 917) 60
o7 0 27 2 0
28 930 60 o8| 941 60
20( 930| 60 20 9250 60
30) 932 90 30| 041 90
J1( 949] 90 311 966) 90
32( 9500 90 32 M3 N0
33] 053] 90 | Good health, fine |38 956| 90 | Good health, ete,
cont, bright
oyes.

Whon the spurk-leng&f was 2 nun. the target was 35 mn, from

cathode. The exposures are given in minutes. Length of spark
gap of tube in willimetres.
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