NOTES AND NEWS

Correspondence

A photoelastic method of two-dimensional separation of
stresses along a line of symmetry by using the isochromatic
: fringes only

The paper by Dr. S. P. Christodoulides, published on pp. 190-4

of the May 1956 issue of this Journal, was quite interesting.-

However, the author’s conclusion “that the radius of curvature
. is the same for any of the curves: the orthogonal to the iso-
clinics, the isochromatics, and one of the principal stress
trajectories at any point on a liné of symmetry” is incorrect.
 One can think of several simple cases which show that this
" statement is not valid. . Consider, for example, a circular
‘disk under diametral loads. The radii of curvature of the
| stress trajectories and the isochromatics are not equal along
_either axis of symmetry of the disk. (See Figs. 124 and 125,
Jessop and Harris.*) A second illustration is offered by the
- simply supported beam under a central concentrated load,
" where the radii of curvature of the isochromatics and stress
 trajectories are clearly different along the vertical axis of
..symmetry. (Figs. 143 and 144, Jessop and Harris.*)
.. The author’s error seems to be in the interpretation of
‘.equations (18) and (20). For the case in which the iso-
" chromatics are taken as the s-curves and for a line of sym-
. metry, he shows in equation (20) that
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On the line of symmetry, « = 6 from our equation (1), but
de;/ds is given by equationi (2). The curvature of the stress
trajectories orthogonal to the axis of symmetry is dc/ds and
lits values do not depend on the particular choice of the
‘orthogonal s-curves, whereas d0/ds and d¢/ds depend on the
“choice of the s-curves. When the isochromatics are taken
-as the s-curves, 06/3s is the curvature of the isochromatics.
“The author’s statement “that ds/dx == 3s/df = the radius of
curvature of the isochromatics™ is incorrect since 0¢/0s is
ot zero in our equation (2). The value of d¢/ds 8 zero
only when the stress trajectories orthogonal to the axis of
symmetry are chosen as the s-curves. Thus, for the line of
“Symmetry, equation (20) is the Lamé-Maxwell equation in
‘which' d/ds is the curvature of the orthogonal stress tra-
ectories, not the curvature of the isochromatics.

' In a similar manner, it can be shown that.the radii of
‘curvature of the principal stress trajectories and the orthogonal
‘curves. to the isoclinics are different for points on a line of
~symmetry.

As a consequence of the error in the interpretation of
~equations (18) -and (20) the method of stress determination
“based on measuring the radii of curvature of the isochro-
matics as proposed by the author is not valid. The computa-
ions for the numerical example on p. 193 are therefore in
rror. In addition, there are some errors resulting from a

" * Jessop, H. T., and Harris, F. C. Photoelasticity (London:
~ Cleaver-Hume Press Ltd., 1949). .
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confusion of sign convention. It is known both from theory
and experiment that for a tension bar containing a central
hole both principal stresses on the transverse axis of sym-
metry are tensile. Therefore, the stresses shown in Fig. 9
cannot possibly be correct.

General Engineering Laboratory,
General Electric Company,
Schenectady, 5,

New York, U.S.A.

P._ D. FLyny,
R. GUERNSEY, JR.

Dr. P. D. Flynn and Dr. R. Guernsey, Jr., are quite correct
in their criticisms. As they have pointed out, an error
occurred in the interpretation of equations (18) and (20)
where the rate of change of the angle ¢ was by mistake taken
equal to zero on the line of symmetry. This error was the
result of faulty reasoning from the conditions of symmetry
existing on the axis, from which symmetry in ¢ (i.e. § — ),
was assumed instead of |¢). . 4

The quantities 9¢/dn or d¢/ds can be small, but cannot be
ignored in the step by step integration, and the error actually
invalidates the method of separation of stresses suggested.

_1 thank Dr. Flynn and Dr. Guernsey for pointing out this
mistake. . i :

University College, S. P. CHRISTODOULIDES*

London.
* Now at Ove Arup and Partners, London, W.1.

Ring conduction in the eaﬂy stages of sparks

In a recent letter!) it was shown that a study of the marks
left by brief sparks on an anode covered by a thin con-
taminating film of a substance like barium stearate could give

-information about the variation with time of the current

Kerr-cell shutter photograph (exposure about 2 us) of an

80 A spark to a plane tin anode, 40 us after initiation of

the spark. The photograph was taken looking down

obliquely at the anode. The diameter of the luminous
ring is about 0-04 cm
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distribution at the anode Using this’ techmque rt was found '
that, about 1 us after the initiation, of the spark, all or most.
‘of the current leaves the anode in a ring and that this state:
of ‘affairs persists for perhaps 10 or 20 ps, after which a more

uniform current distribution probably prevalls :
‘On looking’ over some old records’ we. cane across four 'Iﬁmgaleth Wa N. H. F LETCHER *
. photographs of sparks taken . during the course of an earlier A\e;grahla ales,

: lnvestrgatron@) some four years ago. The figure shows one
of these. photographs, all of which are similar, It confirms
“ina. stnkmg way the. enstence ‘of an active ring at the anode;
".already -deduced’ from- the. study of anode marks.. At the.
i time whetl the photograph was. taken the 51gruﬁcance of the .
o anode surface condition’ was not reahzed and this partrcular
i anode must have had, by chanoe, the rrght degree of con-
tammatron 10 show the rmg clearly: -
“. The. photograph shows a central lummous channel suggest- o
'.mg that much of the current may have moved back to the -
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centre, as prevrously suggested @
whether the ring is still passing current or not; it may be still

incandescent after’ earlier use.
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the hterature on, se : 'conducnng and lummescent.
’ Complled by Battelle‘
J. Wiley and Sons Inc .

ﬁb Prof, Garhck on the 1953 issue’ of
5 y D- 453; 1955) apply
with' httle change to the 1954 volume ‘The time: lag séems’
to be. s er, but. the latest’ papets are well ‘over 'd year old: -
The. use of ‘abstract: Journals as -sources’ for. some of the‘
materlal must have aggravated this delay. = .-
Though prmted fr_om typescript in‘a.not very durable loose—
leaf form, ‘these abstracts look opulent with their good paper,.
margln -and lines’ of full page ‘width;  In the more
SSE f 'complet eness: -of cover the position is not-
entrrely satrsfactory This. is partrc larly the case. for.the -
patent hterature not -perhaps
often’ a; source oft
out. 33 patents are mentioned,
s British, the rest are ‘mostly Amerrcan or J: apanese and
everal are hardly. “worth mclusmn There is. also. ‘some
: the: classification; ~ Thus. electrolurmnescence.
: ccur under- the main heading “Sulphides,” and
o of ““Fluoréscerice. dnd phosphores-
ul be dJﬁ’rcult to suggest a- completely
iC _ t. On the. ‘wholé this.is & “valuable com-
1on of goo tracts for the worket ‘who tries to remain

- aware of recent l1ter ure not a l1ttle of whlch isin inaccessible:
: ‘! S T, HENDERSON

new. pmformatlon In 765

’Iheory of 'Z'ound
York: Dover Pubhcatrons

bound):
- Dover _Pubhcatlons of New York have recent years
-adopted the admlrable polrcy of making available: a series
of reptints of classics of the mathematrcal and physrcal
501ences These have included works sach as Agricola’s

Clerk - Maxiwell’s  Scientific papers, Newton’s Opticks and

" Helmholtz’s Sensations of tone.
produced, often having been photostated from the originals,
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“edition.. Now comes the- famous Theory of sourid_in_ two
‘yolumes by Lord- Rayleigh, the original ‘edition of Whic

5 1956) Pp Vm + 200 L
" and enlarged edition. was issued fn 1894 (Vol: 1), and: 189

" (Vol. 2. -Since. then: therehave been Enghsh reprmtmgs in
: Vl926 and 1929 and an: ‘Ameérican reprmtlng in 1945, the latte
32 pages compr1s1ng a. brlef b1ography of Lord Raylelgh

- 'graphy, ‘contributed by

mtroductron L

the sc1ennst S favourrte readmg,, .
f’cmderella of physics::

d of these only.

- —the majority’ of the textbooks of pre-radio days _we're"arld !

- ‘ignoring almost entirely

. anda questronable discussion of the mode of action. of-othe

: ) ' ey " ‘musical instruments,.
.1 and 2 By LORD RAYLEIGH (New;=

Inc 1956) Pp xlii 4 480,

“(Vol: 1) xvi + 504 (Vol. 2% Pr1ce $3 90 per set (paper .

De re metallica, Descartes’s Geometry, Galileo’s Dialogues,

The volumes are well
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and are. avallable in cloth or m a cheaper paper boun.

appeared in 1877-8 (Macrmllan and Co.. Ltd) A Tevise

bemg greatly enrlched with' an. ‘historical. ntroduct1on o

acoustics, and an. excellent biblio
‘Robert Bruce” Lmdsay, Hazar

'Professor of. Physrcs in. Brown* Umversrty“., L
'relssue is the same as that ‘of 1945, together with the h1stor1c

'survey of the history. of

Until: the advent’ of popular rad1o and reproductlon of
sound some tthty years ago, from, whlch ongmated ‘mode
acoustical enginéering,: the sc1ence ‘of: acoustlcs -was. t

Desprte attempts to draw 1llustrat1ons of acoustlcal phen
mena from the art of rnusw—not very successfully it must be
admitted since they commanded little respect from musicians

in the extreme: An extensive dlscusswn ‘of the mechanics of: ]
vibration; some referénce to measurements of the velocity of 44
“sound by very crude methods, an ummagmatwe, |
numerical; treatment of ‘the- tumng of keyboard mstruments
the artistic. needs of the musician
dubious. theory: of the- action. of organ. plpes which _wa
negatived every day in the work of practical organ. buiilders

constrtuted the core of the subject 5
One would have 1ooked in vain for- the terms rrarisient
and formants; there would Be ho. reference to the sens1t1v1t

characteristics of the ear that are ]
and . music, while very few authors referred at all to th
acoustlcal ‘properties of auditoriums though Sabine had don
his (now) classical work twenty years previously. .
The 1mportance of acoustics in the modern world throug ]
developments in fhe fields of telephony, the radio tran$
mission and recording of sounds; the “measurement” 0
sound, and the design of concert halls has. ernphasrzed
connexions of the subject with psychology on the one han
and electricity 6n the other.. Great advances in senso
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