V. ELECTRIFICATION OF AIR BY RONTGEN RAYS 1)

To test whether or not the Rontgen rays have any olectrifying
effect on air, the following arrangement was made,

A lead eylinder 76 cm. long, 23 em. diameter, was constructod;

and both ends were closed with paraffined eardboard, transparont
to the Rontgen rays. Outside the end distunt from the olectromotor
(see diagram) a Rontgen lamp %) was placed. In the other cud two
holes  were made, one in the middle, through which passed a glass
tube (referred to helow as suction pipe) of sufficient length to allow
the end in the lead cylinder to be put into any desired place in
the cylinder. By means of this, air was drawn through an eloctric
filter ®) by an air pump. The other hole, at u little distance from
the center, contained a second glass tube by which air was drawn
through india rubber tubing from the open-air quadrangle outside
the laboratory.
* In one series of experiments the end of the suction pipe was
kept in the axial line of the lead eylinder at various points 10 em.
apart, beginning with a point close to the end distant from the
Rintgen lamp.

In every case the air drawn through the filter was found fo bo
negatively eleetrified when no screen or an sluminium serosn was
interposed between the Rontgen lamp and the near end of tho loud
cylinder. The air was found not electrified at all, or vory slightly
negative, when a lead sereen was interposed.

1) [En collaboration avoe Lord Kelvin e J. (I Beattio: 18d.).

%) The Réntgen lamp was a vacuum vessol with an oblic
(Jackson pattern).

¥) Kelvin, Macloan, Galt, Proc, R. S, Tondon, March 14, 1895,
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Whon the Riutgen lamp was removed or stopped, and air was
still pumped through  the filter, no defleetion was observed on the
eloctromotor. This proved that the air of the quadrangle was not
oleetrified sufficiently to show any defleetion when thus tested by
filtor and clectromoter. '

Similar results wore obtained with the end of the suction pipe
placed w0 s fo touch tho floor of tho lead eylinder, or the rorlf,
or tho sides. Whother the air was pumped away from, a placoe in
tho eylindor pormontod, or from a place not per_meated by. the
Rontgon rayw, it was in all cases found to be negatively electrified.

Tho following nre some of tho results obtained on De?cember
16th and 17th. The cloctromoter wus so arranged as to give 140
scale divisions per volt.

o Apnene i gt
¥ e

Conditions. — Large lead cylinder metallically connected with
shouth of electrometer. Runtgen lamp surrounded by a lead sheath,
which Jatter was also connected to electrometer sheath. Tl}ere was
a window in this lamp sheath 25 em. broad and b cm. high. This
window eould be serconed by aluminium or by 1ead.'Thesg sCreens
wore nlways connocted motallically to sheaths. During all t'h?l e.rtc;
perimonts a Bunson Jamp rmstapt r.-,nlxmmmtly burning, with i

o nbout 80 em. helow the Rintgen lamp. '
mmll(»fm:;rl(z;.l f .. Réutgon lamp in action; ajr drawn from lowest point
of end of load eylinder next to tho R. lamp.

Decomber 16, 3.60 p. m.
.81 seale divisions in 2 mins. with aluminium screen.
63, » . 2 5  n TO sCreen
14 w2 , lead screen.
" ” n
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420 p. m. Air drawn from point on lower line of load eylindor
26 cm. distant from R. L. end.

—14 scale divisions in 2 mins. with lead sercen,

-8 » n 2 o, » DO sereon.

-2 » » 2y » lead sereon.
—88 » 2 »  alum, seroon,
—13 Poow 2, » load sercen,

December 17.
R. L. acting, and air drawn through filter,

End of suetion pipo kopt in
axial lino of eylindar.

10.47 2. m, cmeg.
~—44 in 2 mins. with alum, sereen, 68 from R. I.. end,
0 » » lead » 68 ” "
—28 ” n No n D8 n »
—24 » » DO a 48 » »
0 ) n lead n 48 n n
—23 » » alum. » 48 ” N
—26 » p alum, » 88 M »
—9 » n lead n B8 » n
— 1 » »  lead » 28 " »
—26 » » alum, » 28 " ”
—36 ” s alum, n 18 N »
—21 ” » alum. » 8 » ,7

We had previously made experiments with a sheot-iron fannl
1 metre long, 14'5 cm, diameter; and with a glass tubo 150 cms.
long, 3 em. diameter; and with an aluminium tubo 60 cms, long,
45 em. diameter. Air was pumped from different parts whila the
Réntgen rays were shining along the tubes from one o
was closed by paraffined paper stretched across it,
the air was found to he negatively oleetrified.

In those earlier experiments the air drawn away was roplacod
by air coming in from the laboratory at the open end of the tube,
We found evidence of disturbance duo to eleetrification of ajr of
the laboratory by brush discharges from elocirodes between the
induction coil and Rontgen lamp, and perhaps from eireuit-break
spark of induction coil. These sources of disturbance are eliminat-
ed by our later arrangement of lead cylinder coversd with card-

W, which
In overy case
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board: at both ends, as doseribod above, and air drawn into it from
i i tory.
open air outside the lahoratory ' L
! We lLave also found a vory decidod olectrification of air
gomotimes negative, sometimes positive — ‘whe.n'the Rbntge]x: I'ay;l
aro dirocted nerows a glass tube or an alumm_mm tube, throug
v;rlli(zll air wos drawn from the quadrangle outside the laboratory,
to tho filter. ' | '
A primary object of our experiments wus to tost w]hether ;u;
oloetrifiod p(;ﬂibivuly or negatively lost its charge by t.le pass g(;r
of Rontgen rays through it. We soon obtained an afﬁ{cnr'mtwe m;sw ;
to this quoatio'n, hoth for nogative and positive olo'ct?mty. \;Vo ou}:1 !
that ponitivu]y oloctrified air lost its pomtwel elgct{ximlty, unfr 11{1; :togen
X ire i tricity under the influence o
casen acquired negutive eloctricity : f ko
rays; unld we wore thus led to investigate the effect of Rontgen
’ . .
: i i with.
5 on air unelectrified to begin o )
" Note on diagram. — For the sake of simplicity, the sn(:f‘eemnllg;r
. . X o
of the oloctromoter is not shown in the dn}gmrg. _tn ]:arlryt;xii o
i we have found it absolu -
; ve oxperimonts, however, we ) ‘ '
o e : 0 Hu’rround the electrometer with wire gaxi‘z;: 11;
ea
the ususl manner, but we have had also to pl:awle1 a ttsheetla‘(;ll o
holow it, and to sereen also the side next the Ron g:)n cove{; "y
a lead screen, In some cases it wag even necessary ’f Sover up
the whole with paper to prevent the electrified air o
from disburbing the instrument.
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