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The eonsulner is the man who buys threaded fas- 
teners o r  threaded articles to be assembled in his 
plant into manufactured durable goods-automobiles 
radios, washing n~achines, and any number of other 
articles. H e  too has a problem during the transition 
period. EIis inspection will need to cover either the 
old or  new standard. His  warehousing, manufactur- 
ing, and assembly operi~tions will need to be flexible 
to aceomn~odate both standards. I l e  will find it  ex-
pedient to :rocept purc.hased articles, during the transi- 
tion period, which nlay have been produced in aceord- 
ance with either tlie old or the new standard. His 
inspeotors will no doubt be instructed to accept either 
standard during the transition period, regardless of 
which specific standard may have been ordered. I t  
would be simple, from the consui~rer's standpoint, if 
on a, certain day he could discontinue using tlie old 
a n t 1  start using only new standard threaded articles, 
but this is obviously impractical. What  might have 
betm a complex transition, however, is made easier by 
tlie interoh$ngeabilitp of the old and new standard 
art-icles. 

Solar Eruption of May 10,1949 
A. H. Shapley and R.M. Davis, Jr. 

National Bzlreazl of Standards 

OUTSTANDING SOLAR F L A R E  and its 
effects on tlie ionosphere were observed in un- 
usual detail on May 10, 1949, a t  the Sterling 

Field Station of the National Bureau of Standards. 
I n  addition to the usual magnetic variation and eon- 
tinuous wave radio field intensity observations that 
are always in progress, data were also obtained with 
solar noise radionleters (Wurzberg) a t  480 and 160 
megacycles, and rapid sequence, vertical incidence 
niultifrequency (h'-f) observa tioris of tlie ionosphere. 
1'relinlin:rry determinations of the times of significant 
activity have been communicated by Helen Dodson, 
of the McMath-Tlulbert Observatory, \3711o estimates 
tlie flare as  of importance 3+, the greatest reportable 
on the scale of the International Astronomical Union. 

All observations of the eruption and its absorption 
effects show that it  began between 20 : 00 and 20 : 03 
Universal Tinle (see Table 1 ) .  The solar burst of 
radio noise seems to have been detected before any 
terrestrial effect. Estimated errors in  tiine determi- 
nation are  -C 0.25 nlinute fo r  solar noise observations, 

Tlie entire problem resolves itself into the elements 
of time, patience, and nioney. The time, as noted, 
nlay be as much as  five years, and the patience of 
both producers and consumers will be tested during 
this transition. The nioney is a real consideration- 
many thousands of dollars will have to be spent on 
new standard tools, dies, and gauges, on product iden- 
tification, and on storage systems. 

The new standards offer so many advantages to 
everyone concerned that they will be plaeed in effect 
as quickly as  possible by all producers and users of 
threaded articles. Requests f o r  new standard threaded 
fasteners are already being received from some of tlie 
leading national industries. The wheels of industry 
have been set in motion to accomplish this gigantie 
task and it  may be completed much sooner than we 
expect. 
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itrid e 1 n~inute fo r  ionosplieric n~easureir~ents. The 
precision of the McMath estimates is not known. Tlie 
illaximuni effect was reached f o r  all types of obser- 
vation of tlie phenomenon a t  between 20: 10.5 and 
20 : 12.5; again the solar burst attained maximum first. 
The duration of the extremely intense portion of tlie 
solar noise burst lasted only two or three minutes. 
The severe ionosplieric absorption effects lasted con-
siderably longer, the duration being greatest f o r  ob- 
lique incidence paths. 

The intensity of the noise burst, presumably enla- 
nating from the srnall visibly active area, was about 
290 t in~es the normal energy output of the entire disk 
of tlie quiet sun on 160 megacycles, while the intensi- 
fication on 480 megacycles was probably 1000 times 
the background radiation. Tlie rnirror and antenna 
of the 480-megacycle radiometer were not set directly 
on the sun a t  the time of maximum of the burst, so 
that the value given is a n  estimate; the possible range 
of intensification ratio appears to be between 800 and 
1550. This is the strongt.st burst observed thur f a r  
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with these radiometers. Minor bursts previously ob- ginning of the brief disturblnce, or "crochet," which 
served with these instruments have yielded the larger appears in the magnetic recordings, is aligned with 
ratio a t  160 megacycles. the other phenomena; no maximum can be defined. 

Time of Tirne of n'irst stage Return to  
l'hcnorncnon beginning maxirnum of recovery normal 

1J.T. U.T. U.T. U.T. 

After 
II, flare 201102111 2011I l m  20h30rn 23h201n 1mpo1't:rnce 3+ ( ~ r c l i m i n a r y  

estimates) 
so la^. noise outburst 20 00 20 10.6 20 11 20 37 Increase of solar radiation a t  

160 mcgacycl~s  maximum of 290 times 

Outburst 440 mr~g:tc~clc~a 2 0  01 20 3 0  6 20 12 20 53  Intensification a t  maxirnum 
order of 1000 

After  .\bsorption of vertical inciiienc(~ 
S.I.D. 11'-f trace 20 0 3  20 11 20 30 3 11 signals up to  6.6 megacycl(.s 
S.I.11. 	 (Signal from (:I,H, 20 0 3  20 1 3  20 28 21 10  Decrease of 42 ilecibcls 

England) 

S.I.D. 	(Signal from 20 02 20 11 9 1  23 22 00 1)ecrcasu of 45 decibels 
WBSAL, Ollio) 

20 30 20 4.5 Incrcasc of 24 gammas in  
h o r i ~ o n l a l  i n t e n ~ i t y  

Thc strongest outburst of energy o~vnr red  dnring A sccondary nlaxinlurn of the 480-megacyelc record 
the sainc p c ~ i o d  on the two Ercqucncles. Thc phe- at  20:  18 coincides with a brief increase in the mini- 
iiolllenon started abruptly on 480 rrregacycles (Fig. 1 ), 
with a 39-fold intensification in less than a lninute. 
Thereafter the radiation inel-eased in stcps to the 
maxi~r~um. The initial postmaxll~iurn decarease mas 
very abrupt. By contrast, on I60 l~~egacyclesthc 
phenomenon bcgan gradually, and then there was a 
37-fold increase in about two minutes. Again dc-
crease was rapid. The field intensity records indicate 

FEOLCNC" MC fREbXNClMC 

a sni:tll increasc in absorption a t  thc start of thc flare, BER~RL maart  w3.G m r 

or  four  rrrinutes by the abrupt 
W 1 v  2. Mullifreqnency ionospheric recorcl :it t!c2g~nnlng

followed within t h ~ ~ p e  o f  solar flare ( Icf l )  aucl a1 st:rge of maximum :ll)sorplion 
~ncrease (sudden ionosl~hcric disturbance). The be- ( r id i t ) .  

480 Mc, WURZBURG R A D I O M E T E R  	 r r r l i t l l  Erequtnvy ~e lmnrc l  a t  vcrtlcal incid~l1c.e (Flg.  
2)  Othernlie none of the i'eatiares oE thc poittir:~xi- 
t ~ r r l l l rsolar recorils corresponds with details of the re-
coLery stage of the fadeont. The flare had sabsidrd, 
but had not disapprarcd, by 22: 20 on spectroheho-
grarils taken in the light of the alpha line o l  hydrogen. 
The 480-megacycle solar noise became relntir~ely cluiet 
much earlier (by 20 :5 3 ) ,  while on 160 megacycles, 
solar radiation was relatively steady after 20 :37, 
thongh a t  an enhancrd level and wlth inillor f l~ic=t~~a-  
tions. Tonosphcric absorption effects continned to hc 
noticed as late. as  23: 00 a t  the very lowest t~:tnh111it- 
ting frc,qnency; for  higher frequencies t h ~  c.fTrct o t  
the disturbance had disappeared soon :~fter  21: 00. 

The flare was observed in a rather s~nal l  511iispot 
region, with area on1;y 450 millionths of the iun7s 
visible hemisphere. Assuming that the radiation orig- 

FIG.1. Solar noise burs t  a t  480 megacycles, May 10, iriated entirrlv in this region iiuplies that the in ten~i tg  I 949. 
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of the source was 2 x 10F times as  great as the average 
energy from the entire disk a t  480 megacycles. This 

region c r o ~ s e d ~ t h e  central solar meridian on May 11.5 
in latitude 1 8 O  S. An intense nlagrletic storm began 
a t  06 :24 May 12, 34 hours 22 minutes after the flare, 
during a n  interval when disturbance had been fore-
cast by the Central Radio Propagation Laboratory. 

This occurrence supports previous evidence that 
great flares and severe fadeouts s tar t  very nearly 

simultaneously. The observation that the times of 
niaxilnuln intensity of the bursts of solar noise a t  480 
and 160 megacycles coincide to within a few seconds 

differs from the condition observed with the lesser 

bursts. That this time of maximum intensity is also 
very nearly the time of maximum absorption is fur-
ther evidence that the radiation which ionizes the ab-
sorbing layer varies in intensity similarly to radiation 
in thr 11, and the 480- and 160-megacycle regions. 

T E C H N I C A  
Low Temperature Studies with 
Colloidal Silicic Acid 

Fred Hazel, J. A. Parker, and Edgar Schipper 

Departmeyt of Chemistry and Chemical Engineering, 
University of Pennsylvania, Philadelpbia 

A l~uirlber of observations have been made in this lab- 
oratory during the past two years pertaining to the 
thermal behavior of silica sols which appear to be re-
lated to the properties of ice. The following gives a 
brief summary of the findings. More detailed reports 
will be published elsewhere. 

The effect of freezing on the stability of colloidal si- 
lieic acid is lrno~vn to be related to pH (4). An exten- 
sion of the study to liquid air temperatures has revealed 
that the rate of thawing may have a profound effect with 
systems frozen a t  temperatures below about -55" C (e.g. 
a t  - 65" or in liquid air). When thawed rapidly by im-
mersing the containing vessels (test tubes) in water a t  
room temperature the colloidal system remains stable. 
However, when the same system is thawed slowly in air 
at room temperature it  coagulates. 

An explanation of this pheuomenon may be that the 
ice lattice is more disordered when formed by rapid freez- 
ing below about -55" C than it is when formed abovc 
this temperature. Freezing the colloidal system i11 liquid 
air produces a solid system which approaches an amor-
phous condition ( 2 ) .  At temperatures higher than about 
- 55" C the ice lattice is more orderly and this causes 
the colloidal particles to be coagulated whei~ they arc 
crowded together into pockets. 

When the system described above is frozen by im~ner- 
sioii in liquid air aiid thawed slowly, the solid state is 
retained long enough above -55" C for well-defined crys- 
tals to form. This results in the dehydration of the col- 
loidal particles in the pocltets which serve as loci for 
coagulation. Under conditions of rapid thawing the 
more stable lattice does not have a favorable opportunity 

L P A P E R S  
to form, heiice freezing and thawing do not produce 
coagulation under these conditions. 

I t  has been demonstrated in a striking way that this 
fundamental change can occur in the solid state. A sol 
frozcn in liquid air may be held for an undetermined 
length of time at  temperatures below about - 55" C (e.g. 
a t  -65"or in liquid air), and it  will not coagulate if i t  is 
thawed rapidly. However, when the sol is frozen in 
liquid air and then transferred to a temperature above 
-55" C, but substantially below the melting point, e.g. 
-35" C, and held at  this temperature for 15 min it  co-
agulates irrespective of the rate of thawing. Fifteen 
mill is a relatively short time and it  is apparent that the 
disoriented lattice is metastable with respect to the erys- 
talline lattice. 

These observations tend to clarify the reported be-
havior of a variety of different systems and to strengthen 
the view that the properties of ice at  different temp&- 
atures may be a determining factor in the stability of a 
colloidal system. Thus, it  has been reported that hcmo- 
globin and vanadium pentoxide sols coagulate when 
frozen a t  -5",- 15", and -21" C but not a t  - 190" C 
(I). The rate of thawing of synthetic rubber disper- 
sions frozen at  - 60" C has been found to have a similar 
marked effect on the amount of coagulation ( 6 ) .  

l t  is tempting to correlate the behavior described with 
the fact that the dielectric constant of ice diminishes ab- 
ruptly at about - 55" C (3 ) .  On the basis of free rota- 
tion of the water molecule, i t  can he said that a t  about 
-55" C a polymorphic transitiol~ from fine ice struc-
ture with a disoriented lattice (not a glassy state) to 
a more orderly lattice with a higher lattice energy occurs. 
Tt is the condition of the ice above -55" C which is 
responsible for the precipitatioi~ phenomena. The lattice 
energy under these conditions is sufficient to overcome 
the solvatioii energy. 

Additional information concerning this complex be-
havior has been obtained by observing the freezing pre- 
cipitation in the presence of alkali metal halides. Some 
success Elas been had in correlating the effect of these 


