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LEAP YEAR bccame October 15. Othcr countries gradually adopted 
EVERYfourth year having an cxtra day js callcd Leap this changc. 

Ycar becausc during tbc twelve montlls following Fcbru- Since an crror of about thrcc days was introduecd 
ary 29 a datc "lcaps ovcr" or skips a day of the wcck, evcry 385 ycars by thc Julian calendar, Popc Grcgory 
causing dates to fall two days latcr in the wcek instcad XII I  decreed that thc rulc of adding an extra day every 
of just one. Whcnevcr thc numbcr of the year is divisible fourth ycar should bc followed except in tllc case of those 
by four, with the cxccption of ccntury years not divisible ccntury ycars whose numbcr is not divisible by 400. Thus 
by 400, an extra day at  the end of February is intro- the year 2000 remains a leap year, but 2100, 2200, and 
duced. 2300 will have only 365 days. 

The ordinary year of 365 days contains 52 wccks and 
one day. This cxtra day causes a particular datc to fall AN 
one day latcr in thc week than during tho prcvious ycar. SYSTEM 
But whcn there is a leap year, which contains 52 wccks A TWO-WAY clcctronic train tclcphonc systcm which per- 
and two days, any datc in the twelve months aftcr Feb- mits freight conductors and cnginecrs to talk with each 
ruary 29 falls two days latcr in thc wcck instcad of just othcr or with block operators is now in opcration on the 
one. Ncw Ycar's day, for cxample, was on Friday in 67-milc Belvidere-Dclawarc branch of the Pennsylvania 
1943, and on Saturday in 1944, but in 1945 i t  will skip Railroad. 
Sunday and fall on Monday. This unique system, tho first to bc cstablisllcd up to thc 

Leap Year was introduced becausc thc earth does not present time, will bc uscd on freight trains only until i t  is 
turn on its axis an exact number of times during onc en- more thoroughly tested. Installation of the necessary 
tire revolution around the sun. I n  the Julian calendar, equipment has bccn madc on ten locomotives and in tcn 
inaugurated b y  Julius Caesar in 45 R.c., thc year was cabin cars. I t  has also becn made in onc block station, 
assumcd to contain 365% days, or 365 days and 6 hours. a t  Frcnchtown, N. J., and is under way in another bloclt 

The cxtra hours can not bc included in the ycar until station at  Trenton, N. J. 
they have accumulated to a whole day. By thc advice High-frequency alternating currcnts are used in the 
of the astronomcr Sosigcncs, Cacsar dccrced that the ncw systcm. They are transmitted along tho rails, and 
Roman year should consist normally of 365 days, but that also along wires on poles parallel to tho traclt. They 
every fourth year should contain 366 days. are tcrmcd ' ' carrier" currents. Thcy have impressed 

The truc period of thc carth's revolution around tho upon thcm tho impulscs of tho telephone currcnts pro-
sun is 365 days, 6 hours, 9 minutcs, 9.5 seconds. This duccd by talking into thc telephone jnstrumcnts. Thesc 
sidered year is tho time taken by the sun to complete the electrical impulscs are transformcd back into sound by 
circuit of the heavcns from a givcn star back to thc same tho receiving sets in tho locomotives, cabs or bloclt sta- 
star. tion. 

Thc year which is used in evcry-day lifc, howcvcr, is Tho system will bc used at  prescnt for operation pur- 
one which dcpcnds on the seasons. Because of a slow poses only. Train crows will be ablc to report to block 
wobbling motion of thc earth called procession, the equi- station opcrators and to get ordcrs from thc~n. Con- 
nox movcs gradually westward and thc tropical year, that ductors and cnginecrs will bc able to talk to each other 
is, tho interval betwcen two successive arrivals of tho sun at  will, and also to communicate with othcr trains within 
a t  thc vernal cquinox, is about 20 minutcs shortcr than sevcral miles' distance. 
the sidereal ycar. I t s  lcngtb is 365 days, 5 hours, 48 This ncw train communication system was produced 
minutes, 46 seconds. Thus thc average ;year in the Julian in collaboration with the Union Switch and Signal Com- 
calendar was 11 rninutcs and 14 seconds or 0.0078 day, pany, following several ycars of intensivc expcrimenta-
too long. tion and development. Further installations are planned 

This error of 0.0078 day per ycar adds up to onc day in after this first one has becn given a thorough trial in 
about 128 ycars, or causes an crror of about three days practical operation. 

every 385 years. 
In  the course of a thousand ycars the Julian calendar PURE METALLIC MANGANESE 

loses nearly eight days. Popc Gregory XII I  proposcd a PUEE metallic manganese is produced in the 'ITnited 
cdendar rc,form which would make the datc of the vernal Statcs by an electrolytic proccss rcccntly developed in 
cqinox tho same as in the ycar 325 A.D., a t  which time tho this country. Thc process was put into operation com-
Council of Kicaca decided upon the method of rcckoning rnercidly on a small scalc in 1939, but in the past two 
the date of Easter. Between 325 and 1582, tho date of years production has cxpanded until now somc four tons 
the vernal equinox had movcd, in the Julian calendar, a day arc made. This probably meets important war 
from March 21 to March 11. Tho Popc dirccted that ten nceds. 
days be dropped from the calendar so that thc vcrnal Electrolytic manganesc and its dloys were discussed 
equinox would oncc again fall on March 21. For people by Dr. R. S. Dean at  thc New YorB meeting of the Amer- 
living in Catholic countries the day after October 4, 1582, ican Institute of Mining and Metallurgical Engineers. 



The elcctrolytic process of obtaining pure manganese is 
an achicvemcnt of the Mctal Division of tho U. 8. Burcau 
of Mincs. Tho development work was carried out undcr 
his lcadcrship. 

For the first timc in thc history of the institutc an en- 
tire session was devoted to mangancsc because of its im- 
portance as a war metal. E:lectrolytic mangancsc, the 
spcaker stated, is used in thc production of magnesium 
bomb cases, high expansion alloys important in control 
instruments for warships and plancs, stainless steel, many 
high-strength bronzes, and in thc now fivc-cent piccc 
which is no longer nickcl but an alloy of pure manganese, 
copper and silver. 

Mangancsc in an impurc form has bcen used for ycars 
in stccl-making. Thc purc manganese, used in non-
ferrous alloys, may be obtained from low-gradc ores avail- 
able in this country by this ncw process. The oldcr 
mcthods of producing mangancsc alloys in the blast fur- 
nace and electrical furnace arc adaptable only to high-
grade ores not availablc hcrc. 

I N S E C T  EGGS 
THAT insect cggs are oftcn highly dependent on the 

amount of moisturc prcscnt in thcir surroundings, was 
pointed out by Professor Danicl Ludwig, of Ncw Yorlr 
University, a t  a meeting of the New Yorlr Entomological 
Society. 

Some species, likc thc Japanesc bectlc, lay cggs that 
soak up moisture as seeds do, and will not hatch unless 
they get this extra water. Thc cggs of the Japanese 
bcctlc increase three timcs thcir original weight by such 
imbibcd watcr. 

Profcssor Ludwig's principal studies rcccntly havc becn 
on tho watcr relations of eggs and pupae of the saturniid 
moths, such as the Luna, Promethea and Cecropia moths. 
Their eggs will take in water from vcry damp air, but do 
not nccd such moisturc for thcir development; thcy will 
hatch cvcn in dry air if i t  is is warm enough. However, 
if tho air is cithcr a little too warm or a little too cool 
thc amount of moisturc present will influcncc the hatch- 
ability of the eggs. As might be expected, therc arc 
differences in thc behavior of tho eggs of diffcrcnt spccics. 
Thus, Polyphemus moth cggs will hatch in hottcr, drier 
air than the eggs of other spccics can endure. 

Drying of thc pupae during thc winter had adverse 
cffccts on rcproduction after tho adult moth had emerged 
in spring. In  somc cases fcwer eggs werc laid, in othcrs 
thc eggs that wcrc laid failed to hatch. 

I T E M S  
AMERICA'S known rcserves of potash have received a 

substantial addition through the discovery of thick beds 
of potash-containing minerals underlying a large area in 
eastern Utah, according to B. W. Dyer, of the U. S. 
Geological Survey, in a report made to a joint meeting 
of the Society of Economic Geologists and thc American 
Institute of Mining and Metallurgical Engineers. The 
first hints of the presence of potash deposits in this region 
were given twenty years ago, when the minerals appeared 
in the logs of exploratory borings made by an oil com- 

pany. There was n brief flurry of intercst then, but 
presently it  subsided and tho whole mattcr was practi-
cally forgotten. After the United Statcs was involvcd 
in tho war, intercst in the possiblc mineral beds was rc- 
vived, partly becausc one of the minerals contained a high 
pcrcentagc of magnesium as wcll as potash. The Dcfcnse 
Plant Corporation put down somc deep holes, and geolo- 
gists studying thc samples brought up found that thcre 
are three bods of potash minerals a t  dcpths bctwccn 3,300 
and 4,200 fect. The thickest bod is more than 90 feet 
from top to bottom. Tho area is servcd by a railroad, 
the Dcnver and Rio Grandc, so that transportation is 
readily available in case cconomic exploitation of thc 
deposits is undertalrcn. 

PENICILLIN war-in the large quantities demandcd by 
time hospital service is being produced through adapta- 
tions of mass culturc mcthods devcloped in tho U. S. 
Department of Agriculture for tho commercial produc-
tion of citric, gluconic and other organic acids. The 
labor, and hcncc the cost, per unit of production is 
greatly reduccd by this method, which was first dcvcl-
oped 15 or 20 years ago, long bcforc penicillin was cven 
thought of. This is only onc of the concrcte bcnefits which 
rcsearch in the Department of Agriculture has brought 
to thc national war cffort, and can be expcctcd to extend 
into tho years of pcace that will follow victory. Some 
of the others arc dcscribcd in the report of E. C. Auchtcr, 
Rcscarch Administrator. Among the new fruits of past 
rcscarch are thc rcleasc for general use of 35 improved 
new strains and varietics of crop plants, rcduction of the 
ripening time in Cheddar cheesc by 50 pcr ecnt., morc 
efficient ways to kccp discomfort-producing and disease 
bearing insect pcst's lilrc lice and mosquitocs away from 
our soldiers, dcvclopmcnt of ma.ny ncw foods from soy- 
beans, finding and growing new plant products to replace 
those cut off on account of tho war. 

A PIECE of ncwspaper and hydrochloric acid, familiar 
to cvcry high school chcmistry student, arc tho materials 
with which a now sulfa drug tcst has becn dcvclopcd 
by Captain Robert I-Iubata, S.C., A.U.S. Thc test is 
reported in War Medicine. The simplc tcst will be 
valuable, Captain Hubata believes, in dctcrmining 
whether or not a pcrson has takcn a sulfa drug. I t  
is made by moistening a small area on a blank strip 
of newspaper with a drop or two of a spccimcn of 
urinc from the pcrson bcing tcstcd. A small drop of 
dilute hydrochloric acid, one part acid in four parts of 
water, is thcn placed on thc center of tho moistcned area. 
The immedistc appearance of a yellow to orange color 
shows the presence of a sulfonamide compound. The 
method is based on the color reaction in the presence of 
acids between crude cellulose, such as newspaper, match 
sticks or pine shavings, and the arylamine group. Paper 
from refined pulp, for example white bond, will not give 
the reaction. The color varies from orange yellow to 
orange, the yellow color, or one plus reaction, being ob- 
tained from persons who have recently stopped taking a 
sulfa drug. 


