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RONTGEN RAY TUBES, o7
enormously increased, and, should the anti-kathode,
in spite of such preparation become incandescent, the
platinum-black will become platinum-grey, and even
this has four times the heat emissivity of polished
platinum. Such an arrangement is obviously less
cumbrous and complicated than that of the water-

Fic. 8. —Platinum anti-kathode of a bianodal tube which has been
fused and perforated by the excessive discharge from a coil
actuated by a Wehnelt break, The disc behind is the auxiliary

anode, and the markings to the left are the light-reflections on
the bulb.

cooled anti-kathode, but neither are very largely used
now, for there seems to be a preference for the
original simple and comparatively cheap platinum
dise.

When the Wehnelt electrolytic break was first
introduced Rontgen - ray workers thought that
nothing could equal it, but the heating trouble and



n8 X-RAYS SIMPLY EXPLAINED.

the rapid alterations in vacuum, to which it gave rise,
have brought it into some disfavour in spite of the
wonderfully rapid exposures made possible by its
use.

At various stages in the progress of X-ray work,
anti-kathodes coated with fluorescent materials have
been suggested, tried, and even described as giving
507/ more radiation than platinum. Professor S, P,
Thompson has made somewhat exhaustive experi-
ments in this direction, and has found that such
devices usually decrease the efficiency, probably by
converting energy, which would otherwise be useful,
into ordinary fluorescent light.

Bianodal Tubes for Heavy Discharges—The type of
tube known as bianodal is much in use, and seems to
be a real advance on the ordinary foeus pattern.

It will have been noticed that while the cup-
shaped electrode has been called the kathode, the
platinum plate opposite to it has been consistently
named the anti-kathode and not the anode. The
reason for thisis that its chief function is to reeeive
the kathode stream and convert its energy into
Rontgen rays, this function being fulfilled wherever
the anode is placed. (See historical chapter.) In
Jackson’s focus tube and in most other- X-ray tubes
the anti-kathode happens to be also the anode, but
if a third electrode were fitted and the positive wire
from the coil joined to it, the platinum electrode or
anti-kathode being disconnected, the kathode rays
would proceed from the aluminium cup, strike the
anti-kathode, and generate Rontgen rays at their














































































84 X-RAYS SIMPLY EXPLAINED,

to the light the subtended angle is large, and the
divergence great, the shadows being consequently
considerably magnified,

This happens also when the X-ray tube is brought
too near to the plate. The best distance depends on
the subject, the particular qualities of the apparatus
and the length of time available fcr taking the
radiograph. For a hand it should be at least 6 in.,
preferably 10 in. or 12 in,, while 9 in. or 10 in. is a
minimum for an arm or the lower part of a leg.
For the thorax 18 in. or 20 in. will give good results,
but if the apparatus is not powerful and a radiograph
is absolutely nece.:wry, less must suffice. 10 in. is
a good standard distance for all simple work with
a good coil.

Matters having been adjusted as directed, the tube
being firmly held and the wires free from possibility
of sparking to anything or piercing the tube, a trial
exposure is made in the following way :—

Trial Erposure.—Suppose that, from the data
given below, the experimenter expects an exposure
of about 1} minutes to be necessary. The current
is turned on, the subject of course keeping his hand
perfectly still, and at the expiration of } minute the
coil 1s stopped, about 11 in. of the hand at the finger-
end 1s covered by the lead plate, and another half-
minute exposure 1s given. The plate is now moved
so as to cover another 11 in. and a third half minute
1s given and so on until there is only cne small strip
left uncovered. If the lead plate so used causes
inconvenience, it made be made to rest on suitable
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SvccessivE TrialL Exposures from 10 to 40 seconds, 9" spark coil,
Cossor’s Bianodal Tube wa:ined down to 33" alternative spark.
Edwards’ Kathodal Plate (whole-plate size). Distance between
tube and plate 12". Metol Quinol Developer applied for 20
minutes as deseribed in text,
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Prate I11.
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RapilocraPH oF A HAND, Exposure 20 seconds in accordance with
the results of the trials shown in Plate II., where the centre
atrig shows the best combination of contrast and detail. All
conditions the same as for Plate II.
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Prate 1V,

MiscELLANEOUS GRroUP oF OBJECTS :—Fountain pen in case; spee-
tacles in case ; pencil, showing graphite ; bradawl, showing grain
of wood ; instruments in wooden case; leather purse containing
coin, and showing internal and external clasps and ornamental
metal corners of flap. Conditions as for Plates II. and IIL, except
exposure, which was 10 seconds.
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Pupry, two months cld. The photograph shows the pnformed \
condition of the bones, the joints being chiefly of cartilage.
Note the wind-pipe. Exposure 1 minute. Distance between
tube and plate 12", Other conditions as for Plate V. \
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" THE WORLD’S LOCOMOTIVES

By CHAS. S. LAKE.

This is absolutely the best descriptive book on Locomotive Practice, and
is right up to date, All classes of Locomotives, from the heaviest Express
and Goods Engines to the smallest light railway engines, are Hllustrated
and Described, and while technically written, the matter is such as to
appeal as much to the amateur locomotive enthusiast as to the professional
expert. It is interesting from cover to cover. Over 300 Photographs
and Working Drawings are given, including 8 large folding plates,
and a Special Collotype Frontispiece, :
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From THE Coier MeEcuANICAL ENGINEER OF AN IMPORTANT ENGLISH RAILWAY *—
“1 am greatly obliged for the copy of your book, which I have found most interesting,
and trust it will have a very large hil?t'. t is certainly one of the best works of its kind [
have seen.”

From “Tre Rannway Tivmes " :—" Having regard to the difficulty of the task, and
the admirable and exhaustive manner in which he has accomplished it, Mr Lake's latest
il.l_'l‘lit:'l-'crlll:ut Hlil}llltl, and 1.1'.ll.l|fl'[]l:'-,‘-i. wi", |;}|.-4_'n-|]|,: a ﬂ;upd;ud wu-rlq: l.pf r:{trenu &mml.l ;1]]
inverested in one of the most attractive branches of engineering.”
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By W. J. TENNANT, M.I.Mech.E.

CONTENTS.

CuarTERS—I. A General Explanation of the Object and Methods of Compounding.
I1. The Transfer of Steam from the High-Pressure to the Low-Pressure Cylinder ; the
Intermediate Receiver. 11I. T'he Size of the Low-Pressure Cylinder. IV. ** Back-
Pressure in the High-Pressure Cylinder becomes Forward Pressure in the Low-Pressure
Cylinder.” V. The Near Equivalent cf an Experimental Compound Engine, and of
Steam for Working it ; Gauge Pressure and Absolute Pressure ; Expansion [iing:rnm,
and Indicator Diagram. VI Further Development of the Equivalent of a Sectional
Compound Engine : its Mechanism. VII. Determination of * Drop” in the Receiver,
and of the Pressure resulting when Volumes of Steam at Different Pressures are put into
Communication with each other. VIII. Final Developmént of the Near Equivalent of
an Experimental Compound Engine. IX. Horse-power from Indicator Diagrams. X.
Reasons why the Compound Eugine is Economical ; the Heat-trap Theory ; Cylinder
Ratios and Receiver Proportions. XI. Receiver Proportions again. XII. Addition to
Theoretical Curve of Expansion to Indicator Diagram ; Superheat due to Drop. XIIL
Compounds, Triples, and Quadruples ; Steam Jackets. XIV. The C: ndenser and Air
gump. XV. The Condenser and Air Pump (continued). Also 3 Appendices and 13

lates.

To Engineering Students, Draughtsmen, and all interested in Compound Engines,
this book will be invaluable, From all Agents for THE MopEL ENGINEER, price 2/@
net, or 29 post free, from

PERCIVAL MARSHALL & CO,,
26-29 POPPIN'S COURT, FLEET STREET, LONDON, E.C.

e — = e il i e —






















