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Leitfaden der Kartenentwurfslehre fiir 8tudierende 
der Erdkunde und deren Lehrer bearbeitet uon 
PROF. DR. KARL Z~PPRITZi n  zweiter neube- 
arbeiteter und erweiterter Au$age Aerausge-
geben von DR. ALOIS BLUNDAU. Erster 
Theil : Die Projectionslehre. Mit 100 Fig-
uren und zahlreichen Tabellen. Leipzig, B. 
G. Teubner. 1899. 
The first edition of Zoppritz ' ' I~eitfaden der 

Kartenentwurfslehre,' a volume of 162 pages, 
appeared in 1884, and treated of projections, 
topographical drawing, plotting of itineraries 
and other matter more remotely connected 
with the construction of maps, such as the as- 
tronomioal determination of geographical posi- 
tions, constructions of geometrical curves, etc. 
The reputation of the author and the variety of 
contents secured a favorable reception to the 
volume, but it is a singular fact that its chief 
merit, that  of opening a warfare upon the 
almost universal practice of misusing projec- 
tions, should have been the least appreciated. 
Zijppritz was the first one in Germany who 
recognized the far-reaching importance of 
Tissot's investigations concerning distortions of 
projections and utilized them for his work, but 
the innovation was coldly received by German 
geographers. It was not until two years after 
Z6ppritz1 death, in 1887, that Hammer took 
up the fight and by his masterly translation of 
Tissot's memoire succeeded in securing foothold 
for ~issot's'ideas in the German scientific mind, 
and thus removed the last doubt about an ulti- 
mate victory of the principle ' I  that  the proper 
selection of a projection for a special pur- 
pose is not, like fashion, a matter of custom 
and taste, but dictated with analytical rigor," 
and thus prepared the way for a new edi-
tion of Zoppritz' 'Leitfaden.' The first part 
of this new edition, now in our hands, treats 
of projections exclusively and will be fol- 
lowed by a second volume, devoted to topo- 
graphical drawing. No disparagement of the 

memory of Zijppritz is implied, but a tribute 
is paid to the sound judgment and industry 
of his successor, Blundau, for the proper as-
similation of the new information and experi- 
ence accumulated since Zi5ppritz1 death, if I 
make the statement that  the present edition 
is superior to the first one by a more exhaus- 
tive and systematic treatment of the subject in 
hand, by a general application of Tissot's tests 
and by the subordination of mere geometrical 
construction to computation. 

The 'Leitfaden ' was designed primarily as a 
guide to  students and professors of German uni- 
versities ;and i t  is a significant indication of the 
conditions prevailing in these institutions, that  
ZGppritz should have deemed it necessary to 
apologize for the introduction of two or three 
formulas of spherical trigonometry, and that  
Blundau should make it a rule to avoid 
calculus ; and in several instances, such as in 
giving the formula for equatorial distances in 
Mercator's projection, to rather omit the proof. 

In  passing over the contents of this volume in 
cursory review, I propose to pause only when 
meeting meritorious projections, which appear 
to have been neglected in this country, or such 
as recommend themselves to cartographers for 
special purposes. 

Azimuthal projections.-This class of projec- 
tions, although of considerable antiquity, has 
of late years become almost totally neglected. 
Many of them possess peculiar properties not 
found in any other projections which make 
them well suited for special purposes. Blundau 
introduces a very salutary departure from the 
usual practice of treating these projections 
separately by stating their common properties 
and the distinguishing features of each kind. 
It is a common property of all azimuthal pro- 
jections that every point on the surface to be 
represented is shown in its t rue azimuth from a 
central point, and the distinguishing feature of 
each kind is the particular function of the 
spherical zenith distance of the point from the 
center of the map which is adopted as a meaeure 
of its distance, or m = f (d), where m represents 
the radius or distance from the center of the 
map, and d the zenith distance. The first pro- 
jection coming under consideration is Postel's, 
in which the distances are given by the arcs 
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.(rn =arc  6). No projection can be devised 
which gives all distances correctly; Postel1s 
gives the correct distance from one point, the  
center of the map ; but for a limited area, even 
one as  large as  the  United States which requires 
zenith distances of 21°, the  error in distances 
is much less than  in any  of t h e  other projec- 
tions in  common use, not excepting t h e  poly- 
conic, and  i t  is to  be greatly recommended for 
such maps as  railroad and  post-route maps. 
T h e  most important one of these projections 
however is Lambert's equivalent, which gives 
distances by the  chord ( m  =2 sin &6), because 
i t  gives t rue areas which for most ordinary pur- 
poses is  the  most desirable requisite. I t  would 
be most admirably suited for census purposes ; 
for accuracy of disttti~ces i t  is inferior to  the pre- 
ceding one but superior to the polyconic. [ For 
20° zenith distance Blundau gives the elements 
of linear distortion for Postel's as  follows : Tan-
gential direction a=1.021 ; central direction b= 
1.000, and for Lambert's a =1.015, 6=0.985. 1 
I n  the gnomonic projection radial dislances a re  
given by the tangents of the  zenith distances 
( m= tang d ) i t  has the valuable property pos- 
sessed by no other projection, tha t  all  great 
circles a re  represented by straight lines. For  
this reason i t  is a valuable adjunct to sailing 
charts, and the Hydrographic Office has pub-
lished charts of all the  great oceans on this pro- 
jection. This is also a perspective projection 
with t h e  point of view a t  the  center of the  
earth. The  orthographic projection, in  which 
the  sines of the zenith distances a re  taken a s  
radii ( m=sin d) may also be regarded as  a per- 
spective one, it interests us only in so far as  all  
lunar  charts a re  constructed on it, in fact, can- 
not be constructed on any  other. The  stereo- 
graphic projection which has the formula m = 
2 tang deserves mention on account of i ts  
antiquity, having been already used by Hip- 
parchus (160-125 B. C.), and  it  is the  only 
azimuthal projection which has  no angular 
distortion or in which every circle is projected 
a s  a circle. I t  may also be treated as  a per- 
spective projection if the  point of view is taken 
on t h e  surface and the  earth is assumed to be 
transparent ; the map will then appear reversed 
like the  type of a print. Amongst the conven- 
.tional azimuthal projections I wish to  call 

attention t o  one proposed by  Hammer in Peter- 
mann's Mitt. of 1892, which consists of a Lam-
bertls azimuthal hemisphere converted into a 
full sphere by a manipulation suggested by 
Aitow. This projection appears to  be well 
adapted to replace t h e  Mercator projecations in  
atlases of Physical Geography, and has the ad. 
vantage over Mollweide's, so often used for tha t  
purpose, that  angular distortions are  greatly re- 
duced, besides being, like the latter, equivalent. 

Conical Projections.-The transition of azi-
muthal projections into co~lical projections is 
effected by substituting the  apex of the  devel- 
oping cone in the  place of the center of the  
map, and by reducing the azimuthal angles i n  a 
common ratio, i. e., multiplying them by a con- 
stant factor, which.in the ordinary conical pro- 
jection is the  cosine of the polar distance of the 
tangent parallel. This ordinary conical projec- 
tion, in which the central parallel and  the  dis- 
tances between the  parallels only preserve their 
relative values, while all other parallels and  
areas a r e  exaggerated, should be used only 
where facility of construction is the principal, 
and accuracy a subordinate consideration. Two 
different methods a re  in use for compromis-
ing the  exaggeration of the  parallels. I n  the  
first one two parallels instead of one are  given 
their t rue dimensions, one a t  half the  distance 
between the  lowest parallel and the middle 
one, the other a t  half the  distance between 
the  middle and highest parallel. The  radii of 
the  concentric parallels a re  prescribed by t h e  
condition that  the  latter shall retain their t rue  
distance from each other. This method is 
usually called that  by a n  i'ntersecting cone, which 
designation is misleading for the  reason that  the  
cone thus constructed is a n  id'eal one which can- 
not be directly applied to the  sphere ; Blundau 
proposes to call i t  the De LIIsle conic projection 
after the  French astronomer who made the first 
use of it. T h e  second modification of the  con- 
ical projection which is also frequently used in 
atlases, was devised by Mercator and  should 
be called after him. Here  also two parallels 
a r e  given in their t rue dimensions, just as  in  t h e  
preceding projection, but the  radii of the  con- 
centric parallels a re  not those of a n  ideal cone, 
but  those furnished by a cone tangent t o  t h e  
middle parallel ; the  meridians no longer cross 



t h e  parallels a t  right angles, nor do they meet 
i n  one point, the  apex of the  developed cone. 
By sacrificing the equidistance of the parallels, 
oonical projections may be constructed wh>ioh a re  
either equivalent or conformal (without angu- 
l a r  distortions) and yet  retain either one or two 
t rue  parallels. Lambert and Gauss have de- 
voted considerable study to these pro je~ t~ ions  ; 
but  there is one, devised by Albers in 1805, 
which has equivalence and two true parallels, 
qualities which should entitle i t  t o  special con- 

sideration, but hitherto it  has  not received any  
special trial. Amongst the  pseudo or  conven- 
tional conical projections, Bonne's occupies the  
first rank ; although as  long ago as  1880, Tissot 
exposed its glaring defects, it has nearly up  to 
t h e  present date  retained almost undisputed 
possession of the  principal atlases. This has 
sometimes been ascribed to undue Prench influ- 
ence, but i t  may just a s  well be a consequence 
of custom and convenience. I t  is somewhat 
surprising that  after all  that  has been said by 
Tissot and Zoppritz the  'Geodetic International 

Association ' should persist in making use of 
Bonne's projection in their reports. 

Regarding the  polyconic prdection, devised 
by the  Coast Survey and  very extensively used 
in this country, Blundau has not much to say 
tha t  might be considered as very flattering. H e  
says in substance that  the distortion which in 
the  equi.distant conic projections is most per-
ceptible near the  upper and  lower borders ie 
here shifted to the more distant parallels, a n d  
tha t  i t  is of real advantage only when applied 

to  the  representation of regions of predomina-
t ing meridional dimensions. I t  is a fact that  in 
maps'of the United States on this projection, like 
those issued by the  General Land Ofice, the 
GCeological Survey and  the  Census, the  exagger- 
ation o f t h e  meridians and  areaa near the  At- 
lantic and Pacific borders reaches fully 6+ per 
cent., which is nearly three times as  much a s  
might be considered a fair allowance, and i t  
seriously interferes with the  use of these maps for 
the  measurement of either distances or areas 
near these borders. But  there a re  several 



methods by which the  undoubted advantages 
of t h e  polyconic projection can be preserved and 
its disadvantages greatly reduced, to which 
Blundau cannot be an entire stranger. One 
way would be not t o  adhere strictly to  one cen- 
t ral  meridian, but in the  case of a n  oblique map 
to shift the  apices of the  tangent cones in such a 
manner tha t  the  central meridians pass as  nearly 
a s  may be through the  middle of the  map ; the  
meridians would then assume a spiral shape. I 
have used this method on several occasions, but  
Hammer is the  first one, I believe, who has 
called public attention to it. I f  the  map should 
have a predominating east and west dimension, 
t h e  developing cones may be applied in a trans- 
verse position ; some great circle passing cen- 
trally through the  map might be treated as  a 
central meridian and  the  poles might be trans- 
ferred to  the  equator. I n  the  accompanying 
sketch I have constructed a projection of the  
United States on this principle ; the  95' long. is 
substituted for the equator and the  great circle, 
which in lat. 3g0, is perpendicular to  the 
meridian of 95O, is taken a s  central meridian. 
T h e  distortion, which in a n  ordinary polyconic 
projection, accumulates near the  right (east) 
a n d  left (west) borders is here transferred to  
t h e  vicinity of t h e  upper (north) and  lower 
(south) borders." I t  may not be amiss to 
mention tha t  for certain purposes Blundau 
has recommended the employment of abnormal 
conic projections, in which case the  axis of the  
cone does not coincide with t h e  axis of t h e  
earth and gives as  illustration a map of Africa, 
in which the  point in which the equator in-
tersects the  western coast of the  continent is 
chosen as  apex of the cone. On this projection 
t h e  elements of distortion show very favorable 

* In  the polyconic projection the lines of equal 
linear (and areal) distortion are parallel to the central 
meridian, and the distortion for modern distances 
increases as the square of the distance from this line. 

[Distortion = ! ) .~ l (&)~nhered  =distancefron, 

central meridian in degrees of arch of great circle.] 
Since the distance across the United States from north 
to south, isonly about three-fifths of that from east to 
west, it follows that by the above manipulation the 
maximum of distortion is reduced from 64 per cent. 
to about 21 per cent. 
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conditions, but i t  has  the  serious defect of 
leaving a blank space by the  complete de- 
velopment of the cone on a plane, and since 
Hammer has shown in Petermann's Mitt. of 
1894, that  just a s  favorable conditions may be 
attained by a n  equivalent azimuthal projection, 
the application of abnormal conic projections 
does not appear to  deserve much encourage- 
ment. The  polyhedral projection has a trap-
ezoidal shape. . I t  is now generally adopted in 
Europe for the single sheets of serial publica- 
tions of government surveys on a large scale 
(between lj20000 and 1/100000) ; i t  is similarly 
used by the  U. S. Geological Survey, and has 
been proposed by Penck for the  prospective map  
of the  world on t h e  one millionth scale. I t  is t h e  
shape which any  part  of the earth's surface, en- 
closed by two parallels and two meridians will 

a s s u m e  in many kinds of projections now i n  
use, provided the size of t h e  section is small 
enough (not more than 1 5  or 30 minutes o r  
one degree of latitude and longitude) t o  allow 
t h e  substitution of the  chord for the  a r c  
of the  parallels. Consequently this so-called 
polyhedral projection, properly speaking, i s  
no projection a t  a l l ;  the  separate sheets may 
be joined in different ways, such as will conform 
to either a polyconic or t o  a simple tangent  
conical projection. 

Cylindric Projections.-The transition from 
conic to cylindric projections takes place when 
the  constant factor (n) of the  azimuthal angle 
becomes 0. In  this case the  meridians become 
straight parallel lines and  the contact occurs a t  
the  equator. This great circle a s  well a s  t h e  
parallels appear also as  straight lines, intersect- 
ing the  meridians a t  right angles. These con- 
ditions are  common to all cylindric pro.iections, 
and  t h e  only difference between t h e  several 
varieties consists in  t h e  particular function of t h e  
latitude y=  f ($) which is adopted as  measure 
for t h e  distance of the parallels from the  equa- 
tor. I f  the meridional arcs a re  given in their 
t rue dimensions (y = arc () we have the  sylhars 
projection which should not be used for more 
than 15' from the  equator. For  broader zones 
a n  ' be substituted 
(co"e~ponding to the intersecting cone of the  
De Lisle's projection) which will transform the  
square into a rectangular projection. The  cylin- 
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der may also be made tangent to a meridian seminating and illustrating information of tl 

instead of the equator by which the square pro- statistical or physical nature, and here Blundau 
jection is changed into Cassinils, which, for mod- is slightly mistaken if he assumes that in this 
erate distances from the central meridian, great- capacity it could very properly be superseded 
ly resembles the polyconic. Cylindric pr~ject~ions by projections of less objectionable features. 
may also be made equivalent (y= sin a~),when For many purposes, for meteorological charts 
we obtain Lambertls equivalent cylinder projec- for instance, it  is of greater importance to have 
tion, but i t  is only when it assumes that shape the cardinal directions, north and south, east 
(called conformal by Gauss and autogonal by and west always point the same way and re- 
Tissot), in which there is no angular distortion, main parallel to the borders of the chart, than 
or in which the elementary arcs of longitude and to have correct areas and to have these lines 
latitude preserve their relative dimensions, when run in every possible way. The objection so 
y =log nat. tang ( 4 5 O + + $ ) ,  that this projec- frequently raised against the Mercator projec- 
tion, as the Mercator, has attained an impor- tion that i t  does not furnish any indications for 
tance which puts all others into the shade. The the courses of great circles, may readily be over- 
vexatious question of nearly fifty years stand- come by constructing on transparent paper a 
ing whether the Mercator or polyconic pro- system of great circles which intersect the 
jection offers greater advantages for hydro- equator in two opposite points. If, however, 
graphic charts, does not appear to have been the Mercator chart is used to illustrate condi- 
finally settled yet. Granting that  sailing by tions in which correctness of area is more im- 
the orthodrome is preferable to sailing by the portant than parallelism in identical bearings, 
loxodrome, and that the polyconic gives the like those showing density of population, or the 
orthodrome in a more nearly straight line than distribution of animals and plants, i t  may very 
the Mercator, this departure from a straight properly be superseded by others of an equiva- 
line may assume sufficient proportions to render lent nature; if no other, by Mollweidels which 
thepolyconic chart unreliable while, with the is very easily constructed, and always available. 
positive knowledge that, with the exception of The closing chapter about projections treats 
Meridians and the equator, all great circles are of the selection of one with least distortion and 
curves on the Mercator chart, no sailor will gives a resume of the results of Tissotls inves- 
meet with any difficulty in laying down ortho- tigations with tables giving the relative values 
dromes on a Mercator chart without calculations of the elements of 'deformation ' for the prin- 
with the assistance of a gnomonic chart ;  but cipal projections in use, reducing the formerly 
the chief argument in favor of Mercator charts often troublesome question about the relation 
will always remain the facility of laying down of a projection for a special purpose to one of 
positions and courses. For hydrographic charts easy solution. But this applies only to maps 
which are not intended to be used as sailing embracing large areas, as those of continents ; 
charts, or which are on such large scales that the question about the projection with least 
the sea area occupies but a narrow margin, the distortion for areas of restricted size, such as  
employment of theMercator projection should be European countries, does not admit of a general 
avoided for the reason that the differences with- solution, but has to be solved for each country 
in the narrow limits between the two contend- separately and this solution is definite. I n  no 
ing classes of projections are sufficiently small such case would the projection be one admitting 
to allow the use of a polyconic for the same geometrical construction ; it  would be one en- 
purpose as the Mercator chart, but they are tirely dependent upon analysis. 
great enough to render a Mercator chart unfit Having carefully perused the volume from 
for most of the uses a map may be put to, such beginning to end, I conclude that it is an emi- 
as the measurement of distances and areas. nently practical book and gives to the cartog- 
Another very extensive use to which the Mer- rapher all the information he may possibly 
cator projection has been put is for planispheres need regarding the nature of projections and 
in atlases, especially for the purpose of dis- their constructions ; but it is because of this 
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utilitarian tendency, together with Blundau's 
manifest aversion to cross the threshold of 
higher mathematics, that to the disciples of 
Gauss, Lagrange and Tissot (who care more for 
the theory than for the application of pro-
jections), the treatment of ' autogonall or ' con-
formal ' projections is not altogether satisfac- 
tory. H e  should have introduced the elements 
of the theory of functions without which a 
proper treatment of these projections is impos- 
sible. H e  should a t  least have said that the 
coiirdinates of a sphere (u, v) are connected 
with those (x, y) of Mercatorls projection by the 
relation 

z+ i y  = u +  i log tang (i+j) 
and that by suitably taking a, the coordinates of 
any other autogonal projection (X, Y)are given 
by the relation 

X +  iY= @ (x + iy). 
If ( ) e a stereographic projection 

is obtained in which the north or south pole is 
the center of the map. If to this stereographic 
projection we apply + ( ) -K + cn -l( ), 
we obtain Peirce's quincuncial projection, etc. 

A. LINDENKOHL. 
December 28, 1899. 

The Evolution of General Ideas. By TH. RIBOT. 
Translated by FRANCESA. WELBY.Chicago, 
Open Court Publishing Company. 1899. Pp. 
231. 
The scope and mode of treatment of Pro- 

fessor Ribot's monographs are well known ; and 
this one follows closely thegeneral plan of those 
which have preceded it. The topic itself is a 
most interesting one ; the genesis of the powers 
of abstraotion and the evolution of the general 
ideas which represent the fruit of such abstrac- 
tion. The material for the early forms of the 
process is to be found in the mental operations 
of animals, of children and savages, and of 
deaf-mutes before education. These have, in 
common, the absence of words and the depend- 
ence of the abstraction upon the generic images 
formed by sense-experiences. The intermedi- 
ate stage involves the use of words and is re- 
flected in the character and growth of language. 
The word fixes the material basis of the ab- 

straction and aids the mind in focusing upon 
the ' abstracted ' relation. In the highest 
stages of abstraction the element of repre-
sentation has faded away, and the word practi- 
cally constitutes its entire content. Follow-
ing the description and illustration of these 
processes is a special consideration of the de- 
velopment of the special concepts of number, 
space, time, cause, law and species. The funda- 
mental insistence upon experience as the basis 
of such development and the suggestiveness of 
the genetic point of view find apt application 
in this part of the thesis. 

Bat  in spite of a well-chosen theme and of a 
discerning utilization of the literature ; in spite 
of much interesting material and suggestive 
modes of treatment, the general impression of 
the book is a rather unsatisfactory one. There 
is a judicious occupation of points of advantage ; 
skirmish lines are thrown out in various direc- 
tions, a campaign is carefully planned-and the 
planningis rathertoo freely discussed-but there 
is no vigorous nor successful attack upon the real 
stronghold of the situation. None the less, the 
monograph will be a helpful one to the student, 
who will appreciate the significance of the 
problem, as Professor Ribot out!ines it, and 
who will be led by the interest of the exposition 
to assimilate the essential factors iuvolved in 
the growbh and functioning of the powers of 
abstraotion. His attention may be specially 
directed to apoint touched upon in the last chap- 
ter, but worthy of more extensive treatment ; 
namely, that the criterion of the utility of ab-
straction is not to be sought merely in its products 
-8uch as the higher mathematics or metaphysics 
-but as well in the process itself, by which the 
individual learns to focus the attention a t  will 
upon any aspect of a complex experience which 
may beoome important. And, in the same 
chapter, he should not overlook the suggestive 
delineation of the parts played by theory and 
practice, by the incentive of genius and by 
gradual development, in the actual history of 
the sciences depending upon abstraction. 

Of the translation, the best that  can be said 
is that i t  is barely satisfactory. A good trans- 
lation of a psychological work involves the ab. 
sorption and re-expression of the author's 
perspective of ideas, not of his words alone ; 


