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RESEARCH ITEMS 
Preparation of Epidemic Typhus Vaccine 

A. P. BERKOWITZ (S. Afric. J. Med. Sci., 9, 109; 
1944) has investigated the suitability of duck and 
turkey eggs for the large-scale preparation of epidemic 
typhus vaccine. Duck embryos live longer (8- 9 days) 
after inoculation than chick embryo do (6-7 days). 
The growth of rickettsire in the yolk sac of the duck 
egg is far more prolific than in the yolk sac of the 
hen's egg; and the duck egg's yolk sac at the stage 
used (15-16 days old) is about twice as big as that 
of a 13-14 day hen's egg. Duck eggs inoculated by 
Cox's method gave, on the 7-8th day after inoculation 
with a South African strain of epidemic typhus, an 
average yield of 100-'-200 C.c. of vaccine, ' which is 
about five times the yield of hen's eggs. Stained 
smears show, in a high percentage of yolk sacs, an 
almost confluent sheet of rickettsi:e, "quite beyond 
anything seen even in the most heavily infected hen's 
eggs". Because the yield per yolk sac is so high, the 
residual proteins are correspondingly diluted, so that 
processing is easier. Preliminary protection tests in 
guinea pigs have indicated that the protective value 
of the duck egg vaccine is at least equal to that of 
the hen egg vaccine. A Middle East strain of ' 
epidemic typhus gave a similar extremely prolific 
growth in duck eggs. In turkey eggs the growth 
was just as prolific, and the yield of vaccine as 
great. It was found that the best conditions for 
primary incubation of duck eggs were a temperature 
of 1020 F. in a completely humid atmosphere. 

Biology of a Hymenopterous Parasite 

THE Journal of Agricultural Re8earch (69, Aug. 15, 
1944) contains a paper by D. W. Clancy of the U.S. 
Department of Entomology and Plant Quarantine ' 
dealing with the parasite Allotropa burrelli Mues. This 
insect is a member of the family Platygasteridre and 
parasitizes the mealy bug known as P8eudococcu8 
comstocki (Kun.), which has recently become a serious 
pest of apple in parts of Virginia, West Virginia and 
Ohio. The parasite was introduced into the United 
States from Japan in 1939 with the object of aiding 
the control of the pest a lready mentioned. It appears 
that the development of the parasite in the host is 
normally monoembryonic, although twinning may 
rarely occur. There is only a single larval instar and 
the larva bears but one pair of spiracles which is 
located on the first segment. Three twin embryos 
were found out of the hundreds that were examined. 
Two of these were early morulre each with a separate 
trophamniotic ,layer, tightly enclosed in a membrane 
probably derived from the surrounding tissues of the 
host. The third pair was more advanced, and since 
both embryos were enclosed in a single trophamnion 
there seems no doubt in this case that they were 
derived from a single egg. It appears, therefore, 
that a very simple type of polyembryony may occur 
in rare circUlnstances. The details of the process 
are very much the same as have been described by 
Leiby and Hill in Platyga8ter hiemelis. 

Characin Fishes from Venezuela 

LEONARD P. SOHULTZ has recently reviewed the 
catfishes of Venezuela. The present report is a com
panion to this work, being the second contribution 
on the fishes of Venezuela resulting from the author's 
expedition to that country to study the fish fauna, 
mostly of the Maracaibo Basin, during 

1942 ("The Fishes of the F amily Characinidre from 
Venezuela with Descriptions of Seventeen New 
Forms", Proc. U.S. Nat. MU8., 95, No. 3181, Wash
ington, 1944). The previous report (ibid., 94, No. 
3172; 1944) gives details of stations, etc., where 
specimens were collected. This family consists of 
freshwater fishes found in both Africa and South 
America, and is most closely related to the Nemato
gnathi or catfishes and to the Cyprinidre. An artificial 
key is given to the many genera and also in most cases 
keys to the species. Recently, George Sprague Myers 
has described a new genus and species of Characid 
fishes from the Rio Negro, Brazil, for which he pro
poses the name Rhinobracyon negren8is (Proc. Oalif. 
Acad. Sci. , iv, 23, No. 39; 1944). This he regards 
as a close relative of Bryconnmericu8, the generic 
characters, however, being well defined. 

Vegetation of the South Brazilian Plains 

AN interesting paper, "Profundidade dos solos e 
vegetar;ao em campos cerrados do Brasil meridional", 
by Felix Rawitscher, Mario G. Ferri and Mercedes 
Rachid (An_ Acad. Bra8. Oien. , 15; 1943), isacontinua
tion of studies published in the same journal in 1942. 
An examination of the water balance of camp08 
cerrad08 (the fields in Emas, near Pirassununga, 
present the typical vegetation of the cerrados) led 
to the following conclusions: (1) The water content 
of the soil is high, as a number of tables show, and 
the underground water-level occurs at a depth of 
17-18 metres. (2) The vegetation consists of plants 
which grow only during the rainy season, and 
Graminere with superficial roots which wither when 
there is a lack of water. There were also shrubs and 
smaller trees with very deep roots, many of which 
remain green during the whole dry period. (3) A 
numqer of experiments in rapid weighing, infiltra
tions, etc., showed that the stomata were open dur
ing the whole day and that the saturation deficit 
of the leaves was always small. The behaviour of 
the plants was not that of xerophytic vegetation, a 
fact in accordance with the great water reserves 
available to the plants. (4) The daily values of trans
piration and evaporation are smaller than has been 
generally supposed, and the "campos cerrados" of 
the type studied do not present arid conditions, as is 
usually implied when they are included among the 
savannas. The arid appearance is due to annual 
fires, and the effects of dryness are limited to the 
surface only. 

Diazocyanides 

As is well known, Hantzsch regarded the isomeric 
diazohydroxides, sulphonates, and cyanides as 8yn 
a nd anti-geometrical isomers. H. H. Hodgson and 
E. Marsden (J. Ohern. Soc., 470; 1943) showed that 
the so-called 8yn· and anti-diazosulphonates are not 
geometrical but structural- isomers, namely, diazo
sUlphites and diazosulphonates, respectively. The 
same authors (J. Ohern. Soc., 395; 1944) have now 
presented evidence indicating that the aryl so-called 
8yn- and anti-diazocyanides are also structural 
isomers, namely, i80nitrile and nitrile structures., 
containing N-N and N-·C bonds in the molecule. 
The conversion of the non-coupling p -nitrobenzene
diazocarbonamide with a stable C--N bond, by re
action with bromine, into an N-bromocarbonamide, 
which will then couple with IX- or in 
non-aqueous media, as also with naphthol in aqueous 
alcoholic and alkaline solution, indicates that Hof
mann reaction has occurred, and that the intermediate 
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diazotate with its easily ruptured N-N bond will 
couple. Other lines of evidence 'in support of their 
view are given by the authors. Hantzsch's formula
tion of the aryl syn-diazocyanides as NR=N-C=N 
is regarded as correct, but the supposed anti-form is 

+ -
the isocyanide NR=N-N=C, the two thus con-
taining central N-C and N-N links, respectively, 
as stated above. The correctness of Hantzsch's 
formulation has, of course, been questioned many 
times before, but the new evidence is interesting. 

Stability of Ascorbic Acid 

AN investigation of the effect or conllltlOns of stor
age on the stability of ascorbic acid in various foods, 
etc., carried out by J. B. Marshall, J. W. Hopkins 
and G. A. Young (Ganad. J. Res., 22, 39; 1944), 
showed that jams to which ascorbic acid had been 
added after processing, and a natural orange con
centrate, retained 70-80 per cent of the ascorbic acid 
on storage for periods up to a year when protected 
from moist conditions. 'Fortified' jams retained 75 per 
cent after six months at 23 '9° C. . When exposed 
to conditions of high relative humidity and temper
ature the products became objectionable from the 
point of view of physical appearance before the 
ascorbic acid losses became excessive. 

Imped3l1ce Measurement at High Radio Frequencies 

AT a meeting of the Radio Section of the Institution 
of Electrical Engineers on December 6, L. Essen 
read a paper describing methods and apparatus, 
developed in the Radio Department of the National 
Physical Laboratory, for the measurement of both 
balanced and unbalanced impedances at frequencies 
between 375 and 750 mc./s. The equipment consists 
of an air.spaced concentric line for unbalanced im
pedances and a screened twin line for balanced 
impedances. The method is based on the. principle 
described by R. A. Chipman in 1939, and consists 
in varying the length of line by means of a movable 
bridge carrying a thermojunction unit to determine 
the positions of current resonance. The component 
to be measured is connected to the open end of the 
line, and the impedance is evaluated from the read
ings of resonant length and the width of the resonance 
curve. Convenient working equations are developed 
by Dr. Essen, who also describes the results of a 
number of measurements made to check the validity 
of the assumptions involved. The main application 
of the apparatus has so far been to the determination 
of the propagation constants of radio-frequency cables, 
these constants being deduced from the velues of 
the input impedance of a length of the cable under 
different conditions. By a suitable choice of the con
ditions of measurement, the effect on the input 
impedance of the discontinuity at the junction of 
the measuring line and the cable can be measured 
and practically eliminated. From the considerable 
experience obtained in the use of these methods dur
ing the past three years, the accuracies achieved for a 
wide range of reactance and· resistance values are 
found to be ± 2 per cent and ± 5 per cent 
respectively. 

Long Duration of the Balmer Spectrum in Excited 
Hydrogen 

CURRENT theories ,ad experimental determina
tions of the time of relaxation of the hydrogen atom 
lead one to expect that in about 10- 8 sec. the intensity 
of 'light of' a condenser discharge through hydrogen 

emitting the. Balmer series of lines would diminish 
in the ratio e: 1. Lord Rayleigh (Proc. Roy. Soc., 
A, 183, 26; 1944) reports experimental determina
tions in which hydrogen, made luminous by a power
ful discharge, is blown out of the electric field by 
thermal expansion. In some experiments the time 
in question is one thousand times greater than the 
expected value. As the discrepancy is not cleared 
up, the results are reported in sufficient detail for 
critical examination. 

Molecular Structure of Dielectrics 

IN a paper entitled "An Elementary Description 
of Some Molecular Concepts of the Structure of 
Dielectrics" (J. lnst. Elec. Eng., 91, Part 1, No. 48 ; 
Dec. 1944), E. B. Moullin gives an account of some of 
the atomic and molecular concepts necessary for the 
formation of a model that will give a rational de
scription of certain behaviour of dielectrics. The 
dielectric constant of many materials is found to 
depend on the radius of the molecule, and the phe
nomenon of permittivity can be included in the 
inverse-square law of force between charges if the 
molecules can be supposed to exhibit an effect equiva. 
lent to that of electrostatic induction. Dr. Moullin 
gives an outline of the Bohr atom and the electronic 
theory of valency, and this provides a mechanism 
equivalent to induction as well as one whereby it is to 
be expected that certain molecules possess a perman
ent electric moment, which molecules are shown by 
direct experiment to be electric dipoles. A graphic 
description is given of the manner in which dipoles 
must produce heat when the dielectric is in an altern
ating electric field. The paper closes with a brief 
description of certain experiments which have been 
designed and made to show that molecular dipoles 
are a cause of dielectric losses, and a brief discussion 
of whe1iher they are the main cause of the losses 
experienced in the insulating materials commonly 
used in electro technology . 

Division Errors of a Reversible Transit Circle 

Sir Harold Spencer Jones, the Astronomer Royal, 
and R. T. Cullen have determined the division errors 
of the fixed circle of the reversible transit circle of 
the Royal Observatory, Greenwich (Mon. Not. Roy. 
Astro. Soc., 104, 4; 1944). The fixed circle was not 

on an automatic dividing machine, as is 
usual with large circles, but by a new "method of 
division by generation" which was devised by Messrs. 
Cooke, Troughton and SiIIlIll8, Ltd., and this method 
was expected to give smaller division errors. In the 
case of circles divided on automatic dividing machines, 
it has generally been 8.'lsumed that division errors 
could be represented as a sum of periodic terms; but 
as such an assumption would not necessarily be valid 
for the new method, a programme was arranged to 
determine the error of each division without any 
assumptions. A full description of the method, which 
occupies eighteen pages, is given. It was found that 
the analysis of the division errors showed a cyclic 
but irregular variation of 2io period and that the 
form depended on the position in the circle. The 
0°-90° section resembles the 90°- 120° section, and 
the 30°-60° resembles the 60°_90°. When the 2io 
variation was removed, periodicities of 15°, 30° and 
60° appeared, and it is possible that the remaining 
fluctuations were due to accidental errors of detectioll 
or of dividing. The error of each of the 5' graduation 
marks over an arc of 120° was determined with a ' 
probable error of ± 0'028". 
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