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CHANGES IN THE EARTH'S ROTATION,, 

EVERYsay the earth changes a little in  its rate of 
rotation. 

,This is the opinion of Dr. Benjamin Boss, director of 
the Dudley Observatory a t  Albany, and director of the 
department of meridian astrometry of the Carnegie In- 
stitution of Washington. Furthermore, this va~iation 
appears to be relatea to the frequency of eanthquakes, 
and so further investigation of it might aid in  the study 
of quakes. 

Dr. Boss has found evidence for this apparent variation 
in a long study of star positions. At the Dudley Ob- 
servatory an exhaustive catalog of Btar places is in 
preparation, and in the work on this it  has been found 
that a considerable correction, which varies annually, is 
needea for the right ascension of the stars. The right 
ascension is the celestial equivalent of Iongitucle. As a 
telescope permanently placed on the ealtth wou1,d point 
to different right ascensions in the sky as the earth turns, 
any change in the rate of the earth's rotation would af- 
fect the right ascensions of the stars. 

For sometime, says Dr. Boss, i t  has been known that 
the sun, the moow and th,e planets Venus and Mercury 
undergo changes indicating the variable rotation of the 
earth over long periods of years. 

The annual change in the star position8 can be ex-
pl'ained by daily variation in the rate of rotation of the 
earth'. Possibie evi&ence in favor of ,such a variation is 
suggested when checking clock time with the stars, for 
i t  has been found that there is  .a daily va~iation in the 
clock rate, whioh indicates that the earth may change 
daily in the rate of its rotation. 

That the changes in the mom and stars are both due 
to the same cause is indicated by the fact that when the 
minor fluctuations in the moon's path, and the variation 
in star positions, are pbtted over a long period of years, 
the curves are closely similar. About 1860 both curves 
reached a minimum, while about 1900 they were both a t  
a high mark. Since that they have been going down, 
until 1920, when the moon fluctuation reached a minimum. 
For the last ten years the figures for the star variations 
have not been completed, but they also seem to have 
reached a miaimuni about the same time. Dr. Boss be- 
lieves that this indioates very strongly that the two varia- 
tions are due to the same cause. 

W'hat this cause may be is not certain, but Dr. Boss 
thinks that i t  is  very likely to be the result of tides in 
the earth. This view is supported by the fact that Dr. 
A. A. Michelson, of the University of Chicago, has actu- 
ally obtained experimental evidence of earth tides. Oosan 
tides are not sufficient to account for t h ~  observed phe- 
nomena, but if the outer crust of the earth is in a condi-
tion ,such as recent investigation supposes it to be, tidal 
friction might appreciably affect the rate a t  which the 
earth turn. 

According to Dr. Boss, the tide might produce the long 
period changes by the fact that the crust of the earth, 
lifted a t  high tide, fails to settle back to its originrtl 
position. Thus the earth's diameter is yadually in-
creased, slowing its rotation. When a critical point is 
reached, i t  gradually starts to settle, speeding up 
rotation. 

AUTOMATIC CONTROLS 
A FEW turns of copper wire around an iron core is able, 

in many places, to do the work of a man! With the r.e- 
cent demonstration of a "mechanical manH to unveil a 
portrait of George W'ashington by 'a telephoned signal 
attention has been called to other ways of performing 
routine tasks either by remote control of an operator, or 
even without any operator a t  all. 

The televox, by which the portrait was unveiled, de-
pends upon a device that responds to a sound of certain 
frequency, but not to another. Stand in front of a piano, 
put your foot on the loud pedal, and whistle a note. 
Then stop whistling, and you will hear the piano con-
tinue to emit the same note. This is because the sound 
waves of your whistle set in vibration the piano string 
tuned: to that particular note: Other atrinis, tuned to 
other notes, or to  air waves vibrating at  a different rate, 
fail to respond, just a s  D ~ a d i o  set will not bring in a 
broadcasting station upless it is tuned to waves of the 
proper frequency. With the televox, the receiving ap-
paratus is tuned to a particular frequency of sound. A 
musical note, either from a tuning fork or a whistle, is  
telephoned to it. A rday, which is simply rn electro-
magnet with a movable armature arranged to come 
against it when the current flows through the coils of the 
magnet, operates when the proper note is sounded. This 
in tura may start a motor, turn on or off a light, or do 
any one of a number of mechanical operations. By hav- 
ing several units of the apparatus, each with its relay, 
.a complicated performance may be gone through by 
sending a series of different notes. These may, if 
wished, be so adjusted that the notes form a tune. 

So fa r  this particular device has only been used with, 
land telephone lines, but it  could be easily adapted to 
radio. Experiments have been made for many years 
with radio-controlled automobiles and other machinery, 
but in many cases these devicee used several mdio wave- 
lengths, instead of different sounds, each performing a 
certain task. 

Entirely automatie operatiollr has in many instances 
made it possible to dispense with the human element com- 
pletely. For instance, lights on buoys and light-houses 
have been operated with a slenium cell, with which light 
regulates the flow of an electric current. A5 soon as 
darkness comes, the light is  turned on, when daylight 
breaks, the light goes off. 

Another form of automatic control: has been wed in 
electrical substatimg where formerly it was necessaq 
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to keep an operator in constant attendance. Electric cur- 
rent comes over the lines from the power plant to the 
substatiop, from which it is redistributed, perhaps a t  a 
lower voltage, to the users. When the load is heavy, cer- 
tain transformers may have to be turnedi on, while dif- 
ferent ones would be required, when so much current is 
not needed. I n  such cases relays can be used IW adjusted 
that when the load reaches a certain point, th'e necessary 
switches are closed, while they are turned off when the 
load is lightened. 

THE SHORT-WAVE, HIGH-POWER VACUUM 
TUBE 

A VACUUM tube with a power of 15,000 watts, sending 
out radio waves of only six meters length, that can light 
electric lamps without wires or socket, produce a warmth 
in nearby spectators reminiscent of prohibited stimulants, 
and cook sausage in a glass tube without fire, is one of 
the latest radio wonders. It ha^ just been demonstrated 
a t  the General Electric Company's research laboratory. 

The new tube, known a ~ s  the ZT-6, looks harmless 
enough. It is about five inches in diameter, and two 
feet long, set in  a wooden cage and surrounded by a net- 
work of wires, condensers and meters. With its great 
power of 15 kilowatts, it is a t  least fifty times as power- 
ful as any short-wa~e tube previously constructed. 
Though a coupling system it is connected to a copper 
bar about three meters, or ten feet, long, which acts as 
the tuned aerial eircuit, radiating the full 15 kilowatts 
into space. 

When an ordinary electric lamp is touched to the copper 
bar, it lights up brillimtlp. A loose copper rod, lying 
on the floor, is picked up, and; though cold, it blisters 
the hand. When a person approaches the apparatus, he 
first feels a warm glow, then pain in the limbs and joints. 
Artificial fever, as much as 100 degrees Fahrenheit, is in- 
duced after standing close to it for 15 minutes. 

This may indicate one of the future applications of the 
tube, says Dr. W. R. Whitney, director of the laboratory. 
"If we had a perfectly harmless method for warming the 
blood i t  might have value, " he stated, ''because fevers 
are sometimes artificially produced i n  order to start con- 
valescence, and i t  may well be, as asserted, that raised 
blood temperature, or fever, is  one of nature's factors in 
the recovery from infectious diseases. " 

Another feat of the apparatus, which also involved the 
heating of animal tissue without fire, was the cooking of 
a sausage in a glass tube, suspended from a wire some 
distance frod the transmitting aerial. An apple was 
placed on the end of this receiving aerial and in a few 
minutes i t  was thoroughly baked to the core. 

One of the most spectacular ''stunts'1 performed was 
the imitation of the famous but seldom observed "ball 
of fire ) ) reputed to accompany tropical thunderstorms. 
When the end of the radiating aerial was touched with 
a metal-tipped pole, a greenish-white arc arose to a 
height of a foot or more. This arc remained, even after 
the pole was removed, like a plume of fire, sputtering and 
sending out molten copper in all directions until i t  was 
blown out. As many as  three of these standing arcs, 
each without any visible return circuit, were established 
along the bar at  once. 

ADVANCES IN TELEVISION 
A SMALL crystal of quartz, less than an inch thick, has 

now simplified television by taking the place of a com-
plete telephone line or radio transmitting and receiving 
equipment. This is the latest achievement of the Bell 
Laboratories, which perfected a process of television first 
demonstrated nearly a year ago. 

With practically all methods of television so fa r  in- 
vented i t  is necessary to have a disc at  the receiving end 
rotate in exact synchronism with a similar disc in the 
transmitter. When first demonstrated, the Bell system 
did this with a separate syl~ahronizinz circuit. Over land 
telephone lines, this consisted of a special pair of wires 
connecting Washington and New York, separate from the 
two lines used for carrying the actual image and the 
spoken words. With the radio television, a special signal 
was sent out over its own wave-length for the purpose. 

Only two telephone lines, instead of three, or only two 
wave-lengths, are now required, as the result of the work 
of W. A. Marrison an8 J. W. Horton, in making quartz 
crystal oscillatdrs capable of holding the rate of vibration 
constant to within one part in ten million. 

The control of the picture on the television screen is 
now as simple as that of a motion-picture image on the 
movie screen. Sometimes the motion-picture image be-
comes "out of frameu when the pictures on the filtm are 
out of step with the mechanism. The effect is that the 
top of the picture is seen 'at the bottom of the screen, 
and the bottom a t  the top; At the touch of a lever by 
the opwator this can instankly be corrected. 

With the television, apparatus, the failure of the two 
discs to keep in step produces a similar effect, except 
that the picture is displaced laterally, instead of verti-
cally. The remedy is also very simple. Gonnected with 
the receiver are two buttons. When one is pushed, the 
whole picture slowly moves to the right, while the other 
moves i t  to the left. The operator merely touchles one 
of the buttons until the picture is in the proper position, 
then the quartz oscillator holds i t  in  place for a long 
time. I n  an hour, it 6s stated, the image will not wand& 
more than one third of its width,. 

Despite this great simplification, which represents a 
step well, in advance of anything yet accomplished in 
television, the engineers point out that i t  is still full of 
such complexities that ite field of application is still, 
quite restricted. 

THE CONTROL OF ERYSIPELAS 
ERYSIPELASmay now be added to the list of diseases 

controlled by m8an, Dr. Konrad E. Birkhaug, of thfe Uni- 
versity o f  Rochester School of Medicine, told the American 
Co1,lege of Physicians meeting at  New Orleans. 

As a result of four years of work, Dr. Birkhaug has 
developed an antitoxin treatment for use in the early 
stages of erysipelas that gives results commen,surate with 
those obtained through the use of diphtheria antitoxin in 
the early hours of that disease. 

The erysipelas treatment reduces to htalf the time that 
the patient must spend in the hospital. The mortality in 
adults .has been reduced from twelve to only four per 
aent., while recurrent attacks of erysipelas have been 
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prevented through a course of immunization through the 
use of toxin. 

Dr. Birkhaug observed in 1924 that nine tenths of the 
streptococci associated with the disease were of a spe-
cific type. This form of organism had been suspected 
of causing erysipelas when it was discovered in the lesions 
of the disease in 1881. The production of the disease ex- 
perimentally in animals and their protection with a spe-
cific antiserum confirmed Dr. Birkhaug's idea that the 
particular kind of streptococci observed was the cause of 
the disease. The next year he discovered the toxin pro- 
duced by the streptococci and then in 1926 erysipelas 
antitoxin was produced. The evidence for erysipelas 
specificity has been confirmed by other laboratories since 
Dr. Birkhaug's pioneer work. 

PREHISTORIC MAN I N  CHINA 
TEE discovery of further traces of prehistoric men in 

China and &he recent finding of teeth whioh belonged to 
ancient human beings like the Neanderthal men of 
Europe, has attracted geologists to intensive study of the 
preliistoric Chinese scene. 

The evolution of the land surface on which early man 
dwelt in North China has been studied by Professor 
George Barbour, of Yenching University, Peking, and re- 
ported to the New York Academy of Sciences. 

In  the era before man appeared, the land had been 
worn down almost level and the rivers flowed smbothly 
over flat countm, Professor Barbour's survey showed. 
Then this flat land was suddenly broken up by the same 
disturbance that pushed up the Alps, the Rockies and 
the Himalayas. The rivers had barely succeeded in 
opening out the valleys when a slight buckling of the 
surface dammed the streams back into lakes. About this 
time we find the first traces of primitive man, or some 
olose relative of his, living in a limestone cave over-
looking the Peking plain. 

With a change of climate the rivers flowed more 
swiftly and cut narrow gorges, making the surface of 
China more rugged. As the soil was worn away, gentle 
upheavals In the eartlt's crust pushed the surface of 
Mongolia up, and cold dry winds blew over these high 
altitudes, picking up the dust and sweeping i t  along in 
immense quantities. The blanket of dust in some regions 
became as deep as 800 feet, and forms the famous loess 
of China. 

I n  the limestone caves have been found stone axes and 
arrows belonging to the prehistoric men, and with the 
weapons are the bones of mammoths, deer, rhinoceroses 
and other animals and the broken eggshells of ostriches. 
The teeth found near Peking, and considered as possibly 
belonging to the oldest human inhabitants of China, were 
from one of these ancient cave shelters. 

A communication from China, just received by Profes- 
sor Barbour, states thak new specimens of h u m  fossil 
teeth have been found and are designated as belonging 
to the Neanderthal period, which in Europe was about 
50,000 years ago. 

ITEMS 
GREATERdeadliness to insects and their kindred pests, 

but less danger to human beings and warm-blooded ani- 

mals, are the virtues claimed for two new types of spray 
chemicals by DT. Simon Marcovitch, of the Tennessee 
Agricultural Experiment Station. The new insect poisons 
on which he conducted his research are sodium fluoride 
and sodium fluosilicate. He tried them on grasshoppers, 
mosquito "wigglers" and one or two other small crea- 
tures, and also on rabbits As substitutes for human sub- 
jects. He found that the insect life in general succumbed 
to smaller doses of the new aompounds, but that to the 
rabbits they were only about one ninth as  poisonous as the 
standard arsenical spray' materials now most widely used. 

A NET type of dark glasses for outdoor wear a t  ten- 
nis, golf and other sports, and said to be especially useful 
for auto drivers at  night when meeting cars with glaring 
headlights, has been produced in the optical wotks of the 
Zeiss firm at  Jena. The basis for thenew eye protection 
consists of two wedge-shaped pieces of glass fused to-
gether. The upper member of the pair is made of a dark, 
gray-brown glass, while the lower part is clear and un-
colored. Goggles made from this material are thus very 
dark at  the top, shading off gradually into clear glass at  
the lower edge. This arrangement cuts off the glare of 
the sky, while permitting an unclouded view of the 
ground. Motorists, encountering glaring headlights, 
simply duck their heads a little and look through the tops 
of their goggles until the offending car has passed, when 
they again make use of their normal vision through the 
lower parts of the glasses. 

GERMANlovers of birds are up in arms over,an attack 
being made by fisheries interests on the heron, la beauti- 
ful bird given careful legal pratection in America and 
otr11er countries. The herons of the Moehne Valley, in 
Westphalia, have been accused of destroying undue num- 
bers of fish, and a bounty of nine marks per head has 
been placed on them. The defenders of the herons de- 
clare that  it  has been possible to  protwt the Rhine 
fisheries without exterminqaiting the herons there, and claim 
that bhere is no need to kill off the birds. Even the 
despised crow has its defenders in. Germany. A large 
number of the, black marauders have been killed lmately 
by means of poisoned eggs. Friends of .the crow decry 
this practice, claiming that in spite of its undoubted 
mischievous and thievish habits, i t  still has its counter- 
balancing usefulness as a destroyer of field mice and 
similar vermin. 

A HUNDRED skeletons and 2,500 records of the size and 
other physical characteristics of living modern Maya 
Indians of Yucatan brought back to Peabody Museum 
by Dr. and Mrs, G. D. Williams may give an insight into 
the kind of people who erected great cities and developed 
a culture in America long before the coming of Columbus. 
During an anthropometric survey of the Xexican state 
of Yucatan, .Dr. Williams obtained information on 2,000 
adults and 500'children of the descendants of the ancient 
Maya and also secured for scientific study the skeletons 
of a hundred present-day Mayas. Metabolic tests were 
included in the studies. The expedition that was in the 
field for eight months was under the auspices of the 
Bureau of International Research of Harvard University 
and Radcliffe College. 


