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disturbing to the eye than are the breaks in a '(dashed" 
curve in a graph. 

Ruckmick's circles are not peculiar to himself. I can 
confirm him in all that he says, from having seen them 
many times, but can add a detail o r  two. I t  is not 
necessary to use onion-skin paper, fo r  if the first sheet 
is rather thin and translucent, the carbon copy is not 
too pale, and the sheets are  on a white background, 
the white circles are very conspicuous. The formation 
of a n  arc depends upon the alinement of spaces be- 
tween words, and to be noticeable a t  least four  lines 
are involved, two on the ribbon copy and their two 
carbon copies. Because of this, the chance of seeing 
arcs and circles is less with two pages of dissimilar 
typing than it is with Ruckmick's arrangement. I n  a 
half page of double-spaced typing, with evely word 
having 7 or more letters, so that there were only 6 
spaces on a line, there were only a few arcs. I n  an- 
other block of single-spaced typing, with a n  average 
of 4 letters to a word, the apparent arcs were numer- 
ous. On closer inspection they were seen to be prac- 
tically straight lines, yet giving the illusion of forming 
broken circles. 

When one of the specially typed blocks and its car- 
bon copy are in exact register, the appearance is not 
unusual. I f  the ribbon copy is moved straight u p  or 
down about 3 mm, so that the lines are parallel to  
those of the carbon copy and there is no shifting to 
right or left, the typing will be crossed by a number 
of white lines a t  right angles to the lines of typing. 
Sow, with the lines still 3 mm out of register and 
parallel, a shift of about a millimeter to the right or 
left will make the white lines slant in the same direc- 
tion. These two shifts are for pica type and would no 
doubt be a little less for  the smaller elite type. 

Another optical effect has often forced itself upon 
the attention when carbon oopies of letters were being 
handled. The copies are made on thin paper which 
most persons call green, but which has such a strong 
blue tone that a t  times what to call it is doubtful. I f  
one of these sheets is lying in close contact on another 
on which the carbon copy is quite black, the writing 
can be seen through the upper sheet. I n  bright day- 
light the writing is sometimes quite noticeably red, 
sometimes reddish brown, or more often of no color to 
attract attention. For  the benefit of those who may 
wish to think u p  a reason for  this illusion i t  may be 
said that a thin smear of carbon black on white paper 
has a brownish tone, and to overcome this a violet or 
a red "toner," or sometimes both, must be added to the 
mixture that forms the coating on the carbon paper. 

DESIGNATION OF LOCATIONS ON MAPS 

AN able plea in SCIENCE of February 16, 1940 (91: 
169), for  "increasing the usefulness of maps" asserted 
that "relatively few people are accustomed to making 
any use of latitude and longitude in  the interpretation 
of maps." Doesn't this point to a lack in teaching 
emphasis 1 

Why propose new schemes of fractional subdivision 
in thirds, ninths, etc. (SCIENCE, 93: 68) 1 Does the 
superiority of decimal subdivision need further argu- 
ment? Surely the measurement of two angles (SCI- 
ENCE, 93: 523) from the lower left and right map 
corners involves as much work to arrive a t  the "typioal 
designation : Lake Nokoni, Rocky Monntain National 
Park  Quadrangle, L 51i0, R 56f0" as does sliding a 
decimally divided scale along the even ten-minute map 
coordinate lines and reading as directly and vrrithout 
further computation 40' -15.8' K.,105' - 42.6' W. 

I t  is slight criticism of the almost universally used 
latitude-longitude subdivisions in  degrees (and deci- 
mals or)  minutes and seconds, that for  military pur- 
poses a n  overprint is added to give precise plane 
rectangular coordinates in addition to the polgconic 
projection network Or that geographers in  laying 
out the map of the world on a scale of 1:1,000 000 
prefer to designate the Boston sheet as North K 19. 
Division into "arbitrary regions . . . does not meet 
present needs," but designation, in hundredths even if 
warranted, makes minutes of arc as explicit as desired. 

When confronted in the field actual fences 
marking the quarter section lines, we are painfully 
reminded that in  terms of customary land subdivision 
Lake Nokoni is in the N.W.4, of the S.W.4, of Section 
31, of Township 4 North, Range 74 West, in Grand 
County, Colorado. And if this were farming country 
local residents may readily tell us in which sections 
their respective farms lie. 

But why do tve continue to follow the calf path 
backwards, just as  we continue to  address our mail, 
listing first the things we wish to know last? The 
postman sorting mail wants to know first the state, 
second the city, third the street, fourth the number, 
etc. Possibly that is why we are needlessly confused 
in trying to locate this particular 40 acres. 

INTERNATIONAL COOPERATION 

ON reading Dr. A. IT.Hill's essay which appeared 
in SCIENCE f o r  June  20, 1941, I am led to make one 
small comment amplifying a parenthetical statement 
of fact in that article. 


