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THE MYSTERIES OF THE “ X-RAYS.”
By Capr. C. 8. Brooxiny, R.AM.C.

DURING the last few yoars a great deal of mystery has boon thrown around

the subject of X-ray and this mystery has been magnified by the pross

-and the chitter-chatter of the club. A few general principles will help those

who know nothing of the apparatis to understand and appreciate qomebhmg
of its mechanism.

In these war days when medical men are at such a premivm, and when
wo read reporte of the scarcity of doctors, it is well that the trained nurse

- should beableto help in any X-ray department, more.than she has in the past
and to be of Teal assistance a nurse must know the pringiples. Omne Corporal
in the R.AM.C., who knew the principles of electricity has done splendid work
on one of our fronts, practically ha].ving the X-ray specalists work in that
particular hospital.

“ It was in the year 1895 that Professor Réntgen of Wurzburg discovered
the presence of the mysterions X-rays during the course of certain experiments.
¢ X’ is indeed the sign in this case that denotes an unknown quantity, for

. even ab the present day little more is known of these rays, than when Réntgen
first gave his discovery to the world. But the knowledge of how they may
be produced and how they may be adapted to the uses of man has rapidly

- progressed, opening up so many now fields Qf investigation and throwing so
much fresh light upon clinical facts that we are apt to forget the “ X and
take for granted the new-faculty they have given us, the power of seeing

through the human body.” 7
There are many types of apparatuses but [ shall confine myself to describ-

ing those used in some of the Army Mospitaly and they will serve to iHlusirate
the prineiples and mechanism in general. :

The apparatus required for making an X-ray ex&mma,tlon consists of
five essential parts :

(i) The power from the electric mains or local accumulators,
(ii} The induction or Ruhmkorff Coil.
{iii) The interrupber or break.
(iv) The tube which generates the rays.
(v) The photographic plate or fluorescent screen by which the action of
the rays is rendered visible to our eyes.

- The Induction Coil iz used to induce a current of quﬂiolenﬂy high poten-
tial.. It is an apparatus consisting of two associated coils of insulated wire
employed for the production of currents of mutual induetion. By thiz means
a voltage of 50 or 100 volts is transformed into that of 20,0060 or 50, 000 volts
although the total energy is the same.

Iione wereto atfompt to pass the slectric current dircet through the vacuum
tube by connecting the positive and negative terminals of the acoumulator
o the correspondmg terminals of the tube, no rays would be produced,
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the reason being thab the force or pressure of the current would be insufficient.
To explain this et us take an analogy. Suppose one has a cisbern full of
water with which to procuce afoantain. If the eistern is placed on a level with
the fountain the water will only trickle away from the fountain, but no spray
will result, Why ? Because thers is nob sufficient force or pressure, Bub i
the cistern is taken to the top of a house or » pump employed, the force or
pressure of the current of water will be increaged and the fountain will play.
This is by no means a perfect iflustration but 16 is easy to understand in order
“to intensify the current"bf electricity some contrivince is necessary and the
hest known one is salled after its inventor RuhmbkorfP’s Coil. The coilis made -
up of (@) & primory corl congisbing of a number of sheets of metal or wire of soft
iron insnlated from each other, and usually called the core, round which a
number of turns of thick copper wire sre wound. ({(b) the secondary soel
consisting of many thousand yavds of thin msalatcd wive wound round the
primary core : i :

Undelneath the indaction eoil there is usually I)}fl,(‘f-‘d the condenser which
igan apparatus for storing the large amount of electricity induced. 1t consists
of & number of sheets of thin tin-foil Lnsuiated from one a.nothel by waxed

papet. ‘

The next part iz the Interrupter or breuk. Tor practical purposes thore
ave three types of interrupters in use: '

{1) The Vibrating or Nieves hammer.
{2) The Mercury Interrupber.
(3) The Electrolytic Interrupter,

The Nieves hammer is atbached to the induetion coil. Thers are two
regulating screws.  One regulating serew carvies a fixed platinum contast and
the other is mounted on the back of an iron block or armature. The other
screw is for regulating the tension.

The Mercury Interrupter is the one v
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greab number of chﬁemnt patterns bub <Lu are wo:tkeci on the same
principle.

The thson chddnou@ht has the motor, for chivmff the interrupter,
above, and a mereury jet rotates in an iron vessel below. Hydrogen Zas 13
used as a dielectric but other vapour can be used.

A dielectric is any substance or gas which offers high resistance to the
passage of an eleciric current and gas 1s thus used §o assist in breaking the
current,

Then there is the Sanax Mercuwry Inbterrupter which is a centrifugal
interrupter made by a standard firm. This Interrupter has the motor below
and has a small steel pear-shaped bowl mounted divest to the axle of the
motor and inside this bowl ig about 10 ozs. of mevcury and some pavafiin oil or
alcohol, as & dielcetric,

Lastly, there is the Blectrolytic Inbterrupter which is coming more into
prominence because of its simplicity of construction.. It is composed of a
platifiun wire which is immersed indilute sulphuric acid contained in o lead-
lined box. ‘ '
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The principlo involved is one of electrolysis which causes hydrogen and
oxygen to appear on a current being passed through and these gases form an
ingulating mantle around the anode which interrupts the current,

The most important factor in the X-ray apparatus is the X-ray tube itself
which generates the rays. '

Sir William Crookes in 1891 studied the effect.of electrical discharges in
high vacuum tubes and first designed a tube. Since his day many evolution-
ary changes have taken place in the tubo at the hands of Réntgen, Leonard
‘and Herbert Jackson,

~ To-day the X-ray tube is manufactured by first the blowing of a glass
sphere with a neck. Then various metal parts or electrodes are introduced
through the neck and all in turn are sealed in position by a glass blower.
Various names are given to the different parts of the X-ray tube, the heavy
metal end which carries the target iscalled the anticathode, while the lighter less
complicated end is called the kathode, Then in most tubes a separate anode
end is supplied which may or may not be joined externally to the anticathode
and that has the effect of making the tube steadier in action. ~The anticathode
is the all-important part, since at that end heat is generated, The target of
the anticathode is puf at an angle of 45 degrees to the axis of the tube, 50 as
to throw the main part of the X-rays to one side of the tube. Many tubes
havo a regulating chamber of mica, which acts as a regervoir of air, and it ig
connected to the terminals of the tube by stiff wires by which, when the current
is allowed to pass, the vacuum of the tube is decreased,

The working of the X-ray tube depends upon the fact that when a high
voltage current, such as off a main or accumulators, is made to pass through
a glass tubo from which nearly all the. air has been extracted, sparking no
longer takes place between the terminals but the current passes across the gap
in an invisible stream from the positive to the negative pole. In doing o
it produces several important phenomena inside the tube. Irom the nogative
pole or kathode within the tube a stream of rays of extromely short wave-
length is repelled perpendicularly in every direction. This radiation is known
as the kathode stream ; it can be deflected by a magnet and has tho property
of giving risc to a green fluorescence inside the tube which must not be sonfused
with the invisible X-rays. When these kathoderays strike againgt any metallic
subsbance they set up the remarkable form of radiation to which the name of
X-rays was given by their discoverer, Réntgen, in 1895 In the modern form
of X-ray tube the kathode or negative terminal is made of aluminium and has
a coneave surface, thus bringing the kathode stream to a focus at one point
upon the face of the positive pole. The latter terminal is called the antikathode
or target becatse it receives the bombardment of the kathode stroam,

In order to render the action of the rays visible a fluorescent sereen or
photographic plate is necessary.

The fluorescent screen consists of a film of barium platino-ecyanide spread
out upon cardboard and if the part of the body to be sereened is put hotween
the rays and the screen in a dark room the shadow of the bones is thrown
upon the screen.
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In writing this article I have thonght of those who desire o know the
principles of X-ray rather than those who are actually working an apparatus,
Next month we will digeuss more the properties of X-rays and fouch npon
the mueh more interesting pacts in their refation to medicine and surgery.

References~1. Knox's X-ray.

2. X-ray Diagnosis and Treatment. Bythell and Barelay.
3. Arthur and Muir Manual of Practical X-ray Work.
4. Textbook of Radiology, by Morton.

ACCOUCHEMENT OUTFIT FOR ITNDIAN WOMERN.
By Dr. Rurr WiLsox,

B

T has alwaye seemecd to me that one of the chief difficulties we have to
E contend with at Indian confinements is the lack of material for carrying
.out practical cleanliness. '

Medical women take with them hags packed with all that can be needed,
but midwives and dais, eannot afford te do so, with the result that the labour
goes on pretty much as if no one but the untrained dai were present.

When I was in practice T was not infrequenily asked by Incian men of
the middle classes what they oughi to get for their wives confinements. 1t
was nob an easy business to make the Hst of things required. Sometimes the
man was unable to get them and if he did the dal was often unaware how
touse them. Hushands used sometimes to ask the dai what they should got
and I noticed that under these circumstances & dai usually ordered a waber-
proof sheet and a douche can hoth of them rather expensive, and hardly
providing all that was needed.

The most necessary articles for a dai to carry, ¥ suppose,  are Sow,p

GiSSDI'S, 3K1triSQP"UiC iOtiUIl, and a rsmafl} qi'rr'i;\:;’]'i‘l. rlurm— His l)ll}_‘lll to aup}u}' hies PEGIL
with, unless the municipality under which she is working will do so.

T have been trying dwring the past year to pul together a packet contain-
ing the articles which the patient might reasonably be expected to provide
and the possession of which would enable an Indian dai possessing the first
namned articles to conduct o labowr in a middle-clags or poor Indian house
with all the essentials of cleanliness. ’ _

The models taken were Hartmann and Southall's accouchements outfits,

Tvery effort has been made to twn oub inexpensive articles as it is
realised that nothing else will be at all freely used. The packet now shown
was made ab the Lady Hardinge College and consists of the following i—

1 waterprool sheet {u yard square of brown paper tarved, and a single
Iayer of gauze laid over). ‘

2 sanitary sheets each 2 ft. square, consisting of gauze and tow (one
intended for use at the confinement over the water-proof shect,
the other during the puerperium),

16 sanitary diapers of gavze and tow,
36 swabs of tow,



