
Jul y, 1948 

Appointment of Scientific Advisory 
Com mittee 

The B.B .C. has appointed a Scientific 
Advisory Committee whose t erms of 
refe rence will be: " To advise on the 
Briti sh Broadcasting Corporat!on 's 
scientifi c resea rch and it s corr : latio n 
with externa l ac tivities in th e same 
fi eld. " 

The following have accepted invita 
tions to serve on the committee: 
Chairma n : Sir E dwa rd Appleton, 
G.B.E., K. C. B., F.R. S. , Secreta ry , 
Depa rt ment of Sc ient ifi c a nd Industri a l 
Hesea rch. Vice-cln irman: Sir John 
Cockcroft , C.B.E., F .R .S. , Director , 
Atomic E nergy R esearch Esta blishmen t. 
Other members: Dr. H. G. Booker , 
Christ 's College, C:i mbridge ; Professo r 
Wi ll is Jackson, Imperia l College of 
Sc ience a nd Technology ; Dr. R. L . 
Smith-Rose, Depa rtm ent of Scientific 
a nd I ndustria l Resea rch, an d P rofesso r 
F . C. Willia ms, O.B.E ., E lec tro-Tech
nica l Laborato ry, Manches ter U niver
s ity. 

The Ele ctron in Theory a nd P ract ice 
.Sir Edwa rd Appleton , Secreta ry of 

the Depa rtment of Scient ifi c a nd In
dustria l Resea reh, delivered the Second 
Dunn :Vlemoria l Leeture to the Societ y 
of the Chemica l Industry in Newcastle 
on J une 1, 194$, on " 'fhe E lectron in 
Theory a nd P ract iee ." 

" I n conj unction wi th t he Illi nislry of 
Supply an d a num be r ol' R esearch 
Assoc ia tions we in D .S. l.R ." Sir 
Ed wa rd App leton sa id , " have rece nt ly 
bee n paying a good deal of a t '. en tion 
to possible indust ria l a pplica ti ons o[ 
e lec tronics. We ha vc fo rmed an 
Adviso ry Pa nel und er th e cha irm anshi p 
of Sir Cha rl es Da rw in, Directo r cf the 
Natio na l P hysica l Laborato ry, which 
a ims at bringing together t he resea rch 
ll'Orker, t he supplier a nd the user, a.nd , 
in addi t ion, groups ha ve bee n fo rmed 
a t T.R.E. a nd the Na ti ona l Phys ica l 
Laborato ry to examine industri a l prob
lems at fi i·st hand with a view to sug
gesting how elect ron ic equipment coul d 
be employed in their so lut ion. These 
acticiti es, in the long ru n. should help 
to step up t he vo lume of prod uction . 
im prove q ua li ty a nd release men a nd 
wom en now engaged in routine opera
t ions fo r tasks usuall y more congeni al 
and ca lli n:r fo r a greater exercise of 
huma n in te lligence ." 

T he Use o f Ra dar a t Sea 
A recent mee ting of the Internat ional 

Con fe rence on S1fety of Li "e a t Sea 
a pp roved a new ag reement to repl ace 
the Intern a tio nal Co nven tion of 1929. 

I t ll'as recommended tha t Govern 
ments shoul d regular ly exchange info r
ma tion on radi o a nd rad ar a ids to 
naviga t ion a nd shou ld encou rage the 
use of radar ins ta ll at ions on ship s. 

T he repo r t on ra dio telegra ph y an d 
telephony approved the fi tt ing of rad io 
t elegraph ins tallat ions on a ll p9ssenger 
ships, irrespecti ve of size, a nd all cargo 
ships over 1 ,600 tons, un less spec ially 
exempted . 
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Demagnetising Valves 
As a Cure for Residual Ripple 

Srn ,- During the las t few yea rs we 
have heen d evelop ing m ethods of 
heating with raw A.C. the input 
s tages of hig h-gain ba la nced low
frequcncy a mplifie rs for biobg ical 
pu r poses . In prev ious communi ca
t ions (ELECTRONIC E NG INEERI NG 19, 
221 : 19,~7, 19 , 81, 1947) it was 
po inted out tha t the "electrosta ti c" 
component of th e ripple from A.c . 
hea ters c:an be r edu ced by ( a ) using 
a screened hea ter winding ; ( b) 
lowe ring the voltage of the supply 
to , say, 3.5 t o 4V for 6-volt val ves : 
( c) b iasing the hea t er circui t 
t hroug h a " humdinger ." The 
" magne ti c " component ca n si mi
la rly be redu ced by lowe r in.g the 
heat er curren t t o below a crit ica l 
va lue. 

"Vhen, in spite of these preca u
tions, r esidual ripple is troubleso m e, 
thi s is usua lly d ue to the mag neti c 
component, whi ch caunot of course 
be ba la nced ou t wi t h the hum
d inge rs, a nd is worse wh en the input 
g ri d impedance is low. There is g reat 
vari a ti on bet ween individ ua l valves 
in this respect a nd ca refu l selection 
has hecn necessa ry: w hen using a 
ty pe of va lve whi ch i ·at isfactory 
in other ways (e.g., EF . 37) , u p t o 
50 ner cent. have heen fo un d in to
lerable heca usc of magnet ic hea t er 
ri p ple . U ntil r eecntly we hav e ha d 
no ex planat ion o f th e g rea t va riati on 
bet ween indi v idu a l va lves, t houg h 
we noti('cd tha t t here was a !so eon
si d era ble va riati on bet wee n ha tchcs 
obtained from differe nt sourees a nd 
with diffe ren t hi s tor ies. 

In t he course of setting 11 p som e 
hundreds o f these a m plifi e rs th e 
p rob lem of selecting input va lves 
beca m e so a cut e tha t we we re fo rced 
to loo k fo r th e so u rce of the t rouble . 
Now i.ome y ea rs a go, we no ti ced t hat 
t h is r <>s idu a l r ipp le coul d often be 
elimina ted h y placing a sm all pe r
m a nent mag net a few inches from 
th e imrn t valves in a n empir ic ·a ll y 
•1e te rmined pos iti on a nd o ri e ntat ion. 
T h is soluti on , th ough sati sfacto ry 
fo r n si nl! le cha nn el , did not com 
m end i t~e lf fo r m ulti-cha nn el ins trn 
mcnts ; m or!'over, we were un nble to 
d ecid e wh y t he effec t shoul d he 
p rodu ced . 

Continuing on t hese l ines, how
ever, we found t hat if t he m a:;nel 
was broug ht ve ry close to th e va lve 
an d t hen rem oved , th e rip ple in va-

riably becam e worse and rem a ined 
so, the conclusi on being th a t m ag
netisation of the valve elec trodes 
ha d a d ele t eriou s effect . W e ac
(·ordi ng ly tr ied de-magneti sing unsa
ti sfact ory va lves in a decreasing 
AC fie ld , and found th a t even the 
wors t offenders could be " cured " 
in t hi s way , wh e th e r they ha d pre
v iously been deliberat ely m agne ti sed 
or not. 

As a fur t her check we have in ves
tigat ed the mag netic properti es of 
" g ood " and " bad " specimens a nd 
find that " good " ya ]ves indu ce no 
l'Urrent wh a t ever wh en moved in 
and out of a coil, wh ereas " ba rl " 
ones generate co nsider a b le currents, 
in proport ion to th e amoun t of m ag
neti c ripple whi ch they prorluce a s 
inp ut a mplifi e rs. 

As a resul t of the d e-mag!wti sa 
t ion p roced ure the p roportion of 
ri p p le reject s has bee n redu ced l o 
zero, so that selec t ion need now be 
m a de only on the has is of m icro
p hon y a nd " no ise." It is to be 
f"xpe c tcd lha t d urin g m a nu fact ure 
a nd s torage of va lves , t hey woul d 
h ave am ple opportunity to becom e 
m agneti sed eit her in the ea rth 's fi e ld 
o r fro m fer ro us materi a ls . 

W e shoulrl . he ve ry g rate ful t o 
h ave a rigorous expla na ti on of t hi s 
e ffect a nd re ferences t o it in t he 
li t e ra tu re, of wh ich . ~1· e have so fa r 
d iscovered no ne.- Yo urs fai t h full~·, 

W. GRE Y W ALTER, D .Se. 
H. W. SH JPTO:\. Assoc .. B rit.I.R. E . 

w. J. W .1RR E:\. 

B u rd en N e 11 rolog il'n l I ns ti tute . 
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October, 1948 

DEAR Srn,- Th e redu ction 1n 
r esidua l a node - current rippl e 
brought a bout by demagnetising a 
va lve electrode structure, rem a rked 
upon by Dr. Grey W a lter and 
Messrs . Shipton a nd Warren in their 
letter in y our July issue, may 
perh a ps he explained by comparison 
with the operation of the norma l 
rn agnetic t elephone ea rpiece as 
d escribed in T erman ' s Radio 
Engi·neeriug, if it is assum ed that 
modula t ion of th e valve a node eur
r ent is du e to relative physica l 
movement of portions of the valve 
electrode structure under the 
influenee . . of the alternating mag
n eti c fi e ld produced hy the v a lve 
heater cu!'l'ent. 

T erman states tha t th e fore e act
ing on the telephone r eeeive r dia 
phragm is proportiona l to the 
squ ar e of th e flux d ensity in the 
air-gap between the diaphragm and 
the pole-pi eces of the magnet 
assembl y. Then if B .. is the flux 
density du e to the perm a nent mag
net, and Bs sin c.>t is that du e t o the 
altern a ting signal cunent in the 
magnet windings. 
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CORRESPONDENCE 
Demagnetising Valves 

Total pull on diaphragm: 
(Hu + B, s in wt)' 

B .' 
= /J .. ·' + '2H .. B ., sin wl + - - ( l - cos '2wl) 

'2 

Th e first t e rm represents th e ( '011' 

stant pull prodtlC'ed b y th e perma 
nent m agnet ; th e second d enotes a 
for ce alternating a t th e sa me fre
qu ency as the a lternating com
ponent of the flux and proportional 
in amplitude to the strength of th e 
permanent magnet; the third te rm 
eontains second harmonic distor
tion and will be r ela tively sma ll 
if B"B,, but will be the only t erm 
pr'esent if Bo is r edu ced to zero. 

The above explanation could 
pe rh a ps be a dapted to fit th e 
observed res ult by substituting tw o 
portions or the valve electrode struc
ture, r elative movem ent of which 
could modu late the a node current, 
for the diaphrag m and pole-pie('es 
of the earpi ece, and the valve heat e r 
current for the signal cul'l'ent in the 
magnet windings.-Yours truly , 

J. V. CoR~ ·.-y 
Forest Gate . 

Srn ,- Th e suggestion which l\fr. 
Corney ma kes as to the cause of the 
effect which we noted is interest 
ing but call s for furth er comment. 
At first sig ht it }l'Otild seem unlik ely 
th a t there wou ld be mu ch flux pro
du ced by non-ind11 ctive heaters , and 
it was with mod ern H. F . pentodt· 
valves th a t the effec t was noti ced. 

Since the effect is diminished by 
a relatively weak extern a l A.C. fi e ld , 
it is surprising t hat the heater fi e ld 
does not itself diminish the effect. 
So l'a r as we ca n see , the effe('t 
pers ist:; over long pe riods of use . 

v\l e should be inter est ed to know 
ii' M,r . Corney ha s perform ed an y 
quantitative expe rim ents to l'Stali
li sh t he magnitud e of the cl ectro11 
st.ream modula tion if it is :-1ss1111wd 
th a t various va lve components arc 
magne tised. 

H. w. SHIPTON , 

w. GREY WALTJ::R 

w. J. WARREN 

Burden Ncurolog i('al fostitute . 

OCTOBER MEETINGS 
Institution of Electrical Engineers 

Al l meetings unless otherwis~ specified 
a re held at the Institution of Electrica l 
Engineers, Savoy Place, London, W.C.2 . 

Radio Section 
Date : October 13. Time : 5.iJO p.m. 
lnaugural Address as Cha irman. 
By: F. Smith, O.B.E. 
Da te: October 19. Time : 5.:30 p.m. 
Discussion on " What should be the 

desi¥n considerations of' Services· 
Rad10 Equipment? " 

Opened hy: S . .J . Moss a nd G. C. F. 
Whittaker. 

Measurements Section 
Date : Octob er 26. Time : .5.iJU p.m. 
Discussion on " Measurement of Phase 

Angle of Electric Circuits." 
Opened by: Arvon Glynne, l\'l.A. 
Th e Sec1-etary , Institution of Electrical 

Engineers, Savoy Place, W .C.2. 

North .. Western Radio Gr-oup 

Date : October 20. Time : 6.HO p.m. 
Held at: Engineers ' Cluh , Albert 

Square, M 1nch ester. 
Lecture : "The Velodvne." 
By : Professor F. C. Williams, O.B.E. , 

D .Sc. , D.Phil. , and A. M. Uttley, 
Ph.D. 

Hon. Secretary: A. L. Green, 244 
Bi·antin[! ham Road . Chorlton-cum
Hardy, Mancheste-r 21. 

The Television Society 
Joint Meeting with B.K.S. 

Date : October 27. Time : 7.15 lJ.m. 
Held a t : The Gaumont British 'fheatre, 

Wa rdour Street, London , W .l. 
Lecture : " Studio and Outside Broad

casting Television Practice." 
By: T. H. Bridgewater, A.M.l.E.E. 
Lec ture Secretary: 1'. M. C. Lance , 

85 Albemarle Road, B eclrenhum , 
K ent. 

Constructors Group 

Da te: October 13. Time : 7 p.m. 
Held at: Cinematograph Exhibitors 

Association, 146 Sha ftesbury Avenue, 
London, W.C.2. 

Lecture : "The H.M.V. Television 
R eceiver. " 

By : G. H. Watson . 
Group Secretm·y: A . E. Sarson, :.!2 
Union Road , Bromley , Kent. 

Midlands Centre 

Date: October 5. Time: 7 p.m. 
Held at: Room 6, The Chamber of 

Commerce . New Street , Birmingham. 
Ler·ture : " Description and Demonstra

tion of some applica tions of va lves 
a nd ca thod e ray tubes in Television ." 

By: C. A. Norman , B.Sc. , and A. F. 
Hayes, B.Sc. 

Hon. Secretary: R. T. Bax endale, 
50 Alcester Road, Moseley , Birming
ham. 

Institute of Physics 
Electronics Group 

Da te : October 5. Time : 5.iJU p.m. 
H eld nt: 47 Belg rave Square, S.W .l. 
Lecture: " Val ves for low-noise wide-

ba nd width amplifiers. " 
By : R. .J. Ba llantine and W. E. 
Widdowson , Ph.D., A.Inst.P. 
Group Secret111ry : J . W . Warren. 

R esearch Laboratories, Th e General 
Electric Co. , Ltd., W embley. 

Institution of Electronics 
North-Western Branch 

All mee tings are held a t the R eynolds 
H all, College of Technology, Man
chester . 
Date: October 12. Time : 7.30 p.m. 
Lecture : " Electronic Deve lopments in 

Instrumenta tion. " 
By: D . Edmundsen, B.Sc., A.M.l.E.E. 
Hon. Secretary : L. F. Berry , 105 Birch 

A vemi e, Chadderton, Lanes . 

B1·itish Sound Recorc;ling Association 
All meetings are held at the Royal 

Socie ty of Arts , .John Ad am Stree t , 
London. W.C.2. 
Da te : October '2'2 . Time: 7 p.m. 
Lecture and Demonstration : " The 

Limita tions of the Loudspeaker. " 
By: P. S. Walker. 
Hon. Secret ary : R . W. Lowden , 

Napoleon Avenu e, Ftwnborough , 
I-fonts. 

• 
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CORRESPONDENCE Residual Hum m Valves 

DEAR Srn,- In reply to the letter 
published in the July issue from Dr. 
Grey ·w a!ter and . colleagues, I 
shculcl like to suggest 1 he following 
explanation. 

Even after all reasona ble pre
Pautions, the electrode system of 
the valve in a first stage comes. 
under the influence of either or 
hoth of two magnetic fields or 
" mains " frequency: (a) that clue 
to a mains transformer, even if 
scme feet away; (b) that clue to the 
hea t er of the valve itself, if mains 
operated. In connexion with (b), 
it may be mentioned ihat a double 
helix heat er gives less magnetic 
field effect than the more usual 
W-type of heater. This magnetic 
field may modulate the electron 
stream, causing hum, especially if 
there are magnetic materials form
ing low reluctance paths ~vithin the 
valve. 

Nickel and iron are commonly 
used in valve electrode construc
tion, and the B-H m agnetisation 
curves of such materials have a 
very low slope in the region of the 
01·igin, and then rapidly increase 
slope as H is increased from zero. 
The slope, of course, decreases 
again towards the saturation value 
of B. A cyclic variation of H, as 
from an alternating magnetic field , 
will cause a cyclic variation of B 
in the electrode material described 
by a small hysteresis loop. The 
extreme points of this loop will lie 
on the steady state B-H curve just 
described. If the electrode material 
is already slightly magnetised, the 
loop will lie on that part of the B-H 
curve h aving appreciable slope, and 
an a ppreciable fluctuation of B will 
result, which may modulate the 
electrode stream. If the electrode 
material is now de-magneti sed, the 
loop will lie on that part cf the B-H 
curve . nea r the origin which has 
very low slope, and a much smaller 
fluctuation of B will result, in
sufficient to modulate the electron 
stream detectably. 

N .B. Permeability (equals B / H) 
may be taken as an indicator of the 
slope of the B-H curve. As an 
example , typical si li con steel Trans
former iron has an initial per
meability of about 400, and a 
maximum permeability of ten times 
this value.-·Yours faithfully, 

w. I. HEATH 

DEAR Srn,- The letter by Dr. 
W. G. Walter and Messrs. Shipton 
and 'Varren on " Demagnetising 
Valves as a Cure for R esidual 
Ripple" in the July issue has 
aroused great interest among valve 
users. A number have, however , 
drawn false conclusions, and I would 
like to draw attention to several 
points not mentioned in the article. 

Measurements were made m our 
Laboratory on a batch of EF37's 
including a number of valves 
r ejected because of excessive mag
netic hum, and the effect of de-

.magnetisation and magnetisation 
on the magnetic hum was observed 
bot~ in triode and pentode con
nex10ns. 

(All results below, it must be 
understood, are in the nature of 

generalisation, as va riations between 
individual valves are large). 

(1) D emagnetisation of valves as 
received produced no improvement. 
No evidence was found that normal 
production valves or r ejects were 
initi a lly m gnetised. 

(2) Magnetisa tion in various 
directions produced different r esults 
in triodes and pentodes. 

(a ) In triode connexion the hum 
often increased very considerably , 
for example a typical result is: 

Magnetic hum , valve unmagnetised 
3 µV equivalent 

Magnetic hum, valve magnetised 
12 µV equivalent, 

the hum being expressed as the 
voltage which, when appli ed to tile 
control grid, would give the 
measured hum component in the 
anode current. 

(b) In pentocle connexion sub
stantia l changes may occur, but 
such changes were found to be 
totally random both in magnitude 
and direction; thus a pentode with 
an initia l hum of, say, 12 µ-V equiva
lent may after magnetisation have 
a hum of 7, 12 or 20 µV. 

(3) On demagnetising the mag
netised va lves they returned to 
their original hum levels. 

As a discrepancy seemed to exist 
between these results and those of 
Dr. ·waiter's, he was approached, 
and from the ensuing correspon
dence a probable explanation 
emerged : as Dr. Walter was using 
a number of Ticonal magnets in his 
equipment it wa,s likely that hi s 

val vcs had beco nH' 111ag nc tisec! Ii~· 
occasional proximity to these mag
nets during storage 01· in handling 
before use. F11rthermore, lw was 
using the EF37 in triode connexion, 
so that our measurements a re in 
full agreement with the r eduction 
he observed on demag netisation. 

In genera l, therefore, demag
netisation cannot he cons idered as 
rt m ethod of reducing magnetil· 
hum in the EF37, unl ess the valves 
have previ•) usly been accidentally 
magnetised, and even then consis
t ent improvement ca rt be expected 
only . in the <'ase of triode 
eonnex1ons . 

Yours faithfu lly, 
J,. H. LIGHT, 

Y AJ, r~: MEASU ltEJIE X1' .\ ~!> Al'l'I.H 'A'l'IOX L .\Ho1u
•rnnY , MUJ, l .A HJ> ltADIO VALVE GO .•l/ l'll . 

DEAR Srn,- Mr. Lig ht 's lette1· 
conta ins some interesting informa· 
tion, and one fee ls that the clif~ 
ference between pentode and triode 
connexions shou ld he ~ill important 
clue to the origin of the effects 
under discussion. 

The much higher effec tive impe
dance of the valve connected as a 
pentode would, of course, have an 
appreciable eff!:'ct upon a ll types of 
hum a nd noise, but the exceedingly 
hio-h levels of bum found in some 
individual val~es in this cla ss, 
suggests that som e other effect may 
he present. H um levels equiva lent 
to 50-100 µV are not un common in 
pentodes of the EF37 type, <\nd 
t he statistical distribution appea rs 
to be far from normal, so that it 
would seem to be worth while to 
inquire further into the mecha nism 
whereby heat er voltage ::nc! current 
modula t e the electron stream 111 
th ese conditions. 

We certa inly agree with the final 
paragraph of Mr. Lig ht 's let te r. 
since it would be t oo much to hope 
that demagnetisation would be 
effective if the valve had not pre
viously been magnetised. The fa ct 
r emains that m a ny va lves of the 
EF37 and other types obtained 
through various channels are found 
to be slightly magnetised and de
magnetisa tion of these does r educe 
the hum levd in our amplifiers. 

Yours faithfu lly , 
w. GREY WALTER. 

H. w. SHIPTON ' 
W. J . WARREN. 

B URDES NEUROJ.00 IC.U ISSTITUTF.. 
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