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SCIENCE 

DISCUSSION 
T H E  ACCURACY O F  WIRELESS TIME 


SIGNALS 


THE purpose of this communication is to give a 
brief account of the accuracy to be expected of the 
time signals offered by American broadcasting sta- 
tions. N~ will be made here to discuss the 
relative accuracy of the time signals broadcast by 

scattered over the earth, nor 
will the advantages and disadvantages of the differing 
methods used by these observatories in relaying sig- 
rials be considered. personsprimarily interested in 
these '(official" time signals will find much valuable 
information concerning them in the "Handbook" for  
1931 of the British Astronomical Association. 

The data on which the following discussion is based 

were gathered during the past two and a years 
and include more than 500 comparisons of signals 
from fifteen broadcasting stations. The comparisons 
were made using a stop-watch which reads to fifths 
of seconds and a watch of fairly uniform rate. The 

latter was compared with the time 
from the U. Observatory at Washingt0n, 
D. c., a short-wave receiving set being used to pick 
up the signals. 

There are three common ways of announcing the 
time to the listening public. One is to have the an- 
nouncer state that ('It is now exactly one fifty-nine 
and one half, Eastern Standard Time by the cele- 
brated Blank watch." Another method is to use a 
bell or a chime, preceded by an announcement such 
as: "When you hear the musical note, it will be 
exactly two minutes after two P. M., Central Stand- 
ard Time." The third method is to use a superim-
posed tone beat every hour on the hour and, in some 
cases, also on the half hour. Ordinarily there is no 
warning that this beat is coming. 

The first of these methods has been found to be the 
least precise in practice. Even though the announcer 
may place considerable emphasis on the "ex-
actly," such announcements are often fifteen seconds 
in error, and sometimes are Wrong by a minute or 
more. A good seventeen-jewel watch set once a week 
by Some accurate wireless time signal will prove more 
reliable as an authority on time than the average sig- 
nal of this sort. 

&Pals from broadcasting stations using the second 
method are usually quite accurate. The name of the 
company sponsoring the signals has been 
be a good the accuracy be expected. 
One company sponsoring signals over a number of 
stations has provided which are almost never 
more than five seconds in error while the numerical 

a;erage of their errors has been found to be slightly 
less than one second. Another company provides 
signals which are seldom less than ten seconds in 
error and on the average are in error by about twenty 
seconds. The use of a gong, bell or musical note for 
time announcements as inaccurate as these must be 
considered as misleading, if not actually dishonest. 
Poi%unately this situation is not common in practice 

and One can generally On "gong" being 
lessthan five in 

The s u ~ e ~ i m ~ o s e d  tone beats every hour on the hour 
ordinarily provide the most accurate time signals ex- 
cepting those originating in an observatory. Some 
broadcasting stations using this form of signal main- 
tain an accuracy that is really surprising, the error 
of their signals invariably being less than one second. 
I n  general one may reasonably expect the error of 
superimposed tone beats to be less than three seconds. 
There are, however, two criticisms to be made of this 
type of signal. The first has already been mentioned, 
namely, that the signals come without warning. ~h~ 
second is that occasionally a will temporarily 
discontinue this service. This criticism does not apply 
to most stations offering this type of signal, but some 
stations are notoriously undependable in this respect. 

These three types of signals offer a great service to 
the American There can be little doubt that 
their accuracy is sufficientfor most purposes. Only 
jewelers, astronomers and perhaps a few others have 
need for greater accuracy and these can easily arrange 
to receive the time signals of some observatory. 
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RECENT CLIMATE AND VEGETATION A 

FACTOR IN  T H E  MOUND-BUILDING 


CULTURES? 


WHETEER One Sees much or little in the problem of 
ethnic identity of the mound-builders, there seems to 
be no question that the Hopewell culture a t  least 
represents a higher level than anything else known 
in the north-central states.l Certainly, too, the finest 
works and the artifacts associated with them were not 
being produced a t  the time of white exploration, what- 
,,, the blood kinship of their authors might have 
been. It also appears to be conceded that the flower- 
ing of these better cultures rested upon the basis of 
a successful maize agriculture. As mapped by Shet- 
rone2 the western limits of the northern mound culture 
are essentially those of the present corn belt, but the 
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