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PREFACE. 

The following tables with their introductory text are a reprint of the Lambert 
projection tables used in the French war zone, and are issued as a supplement to a 
manual on Lambert's Conformal Conic Projection published by the United States 
Coast and Geodetic Survey. The computations published in the manual are based 
upon the Clarke ellipsoid of 1866. Whilo the computations here given are based upon 
the Pl& ellipsoid, the differences me immaterial in the construction of any ordinary 
projection. 

The special purpose of this supplement is to meet the requirements of those 
now engaged in the work of preparing maps for the use of the Army in France, as 
the 'French edition is not printed in such form as to meet our particular needs and 
the_ available supply is inadequate. 

Every point on the map is referred to the intersection of latitudo 55 grades north 
and longitude 6 grades east of Paris by rectangular coordinates in meters. 

Tho orientation of all sectional sheets or parts of the general map, wherever 
located, and on any scale, conforms to the initial meridian of the origin of coordi- 
nates; the obliquity of the meridians to the margin of the sheets increasing with the 
distance in longitude from the origin. 

Certain essential tables for the conversion of degrees, minutes, and seconds, as 
well as for feet, yards, and miles into their metric equivalents, and vice versa, appear 
at the end of this book. , 
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SUPPLEMENT TO THE LAMBERT CONFORMAL CONIC PROJECTION TWO 
STANDARD P4RALLELS 

INTRODUCTION. 

I E R T ’ S  PBOJEOTION. 

The projection is calculated for the territory included between latitudes 52e and 
58O, and longitudea 2 O  and loQ east of Paris. 

The center of the projection is defined by the intersection of the meridian ge and 
parallel 5 5 O .  (See diagrams on page following.) 

The calculations of all the elements were made by the h t  Army, using the 
development of the tangent cone. The same process waa then used for verifying all 
the terms, and all these values were then redpc-ed to Lambert’s general theory of the 

Ya secant cone by applying the correction 7- This term waa determined on the two 
2No 

parallels situated two grades from the parallel of tangency, and the reduction of 

length which results from this is 

The ellipsoid adopted is called the “Plessk ellipsoid” and is the ellipsoid of the 

Map of fiance, the lengths of which are corrected by (1 - -) to reduce them to the 
valuea used by Pleasis in his calculation of the tables for the projection of the Map of 
France. These elements are: 

1 2oo 170’ - 0.000491 E - . 
2X 6 388 482’- 2037 

PLESSIS ELLIPSOID. 

a - 6  376 52373 log a -6.80458395 
b - 6  355 86278 log b -6.80317451 
8 -0.006 4695 log e2 =3.81087072 

1 -8 -0 .993  5305 log (1-8) -i.99718121 
a-b 1 

* -e- log a -3.19611987 a 308.64 
6 



6 UNITED STATES COAST AND GEODETIC SUEVEY. 

ELEMENT8 OF THE PROJECTION. 

Lo - 55a 
-6 358 483?4 log No G. 80539777 

=4 148 988?1 log ro = 6.61794219 

= 6517m215 log P o  = 3.81406206 

a 
( l-ea sinz Lo) 1 

Main normal to 55O- - - - No = 

Radius of the parallel 
55O- - _ _  _ _  _ _  _ _  _ _  _ _  --ro = No cos Lo 

Length of 10' of the par- 
allel 55O- - - _ - _ - - - - - - p ,  =rea 

Length of an element of 
the cone tangent to 
the parallel of 55* - _ - R, = No cotg Lo = 5 456 280?3 log R, = 6.73689667 

log 6 No2 - 14.38894679 
!& = 3.07716539 log R, 

log 3 (E- = 7.853301 

log+(pJ =ID. 453345 

log$4(gy =n.928450 
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f -  - 

NOTATIONS UBED. 

m = arc of meridian between Lo and L 
yo' = arc of developed meridian - - - - - _ _  - - - - - 
R-graphic radius of the parallel of lat. L - - R= Ro- yot 

pt=arc of developed parallel, for the lat. L--  p ' = B R = p o - W '  RO 

the values of which for the tangent plane are: 

A =  f R ( R Y  

RO C=&R($J 

logR 

3.1056.3 
3.17401 
3.lSnO 
3.lam 
3.18813 
3.20589 
S..?lsal 

= I  log C 
--- 

7.640762 
7.049111 
7.857306 
7.665399 
7.673240 
7.eaoee3 
7.888812 

Y'. 

Metera 
+3M) 403.812 
+200 213.328 
+I00 08&856 

- 100 071.730 
--2oo 162819 
-3m 267.743 

- 

a m  

I 

- 
Mrlcro 

0158.3891 
6nB. 0716 
W7.6870 
6517.2150 
6636.7450 
6756.2861 
6876.8677. 

P' I R 

Mrtm 
5 166 8l0.4 
5 WI 067.0 
5 366 193.5 
5 450 280.3 
5656352.0 
5 656 493.1 
5 756 648.0 

Grades 
58 
57 
56 
55 
54 
53 
52 

OALOULATION OF T H E  R E O T A N G U R  

-4fdrrs 
300293.329 
200 180.571 
100 092762 

0. ooo 
100087.838 
200 lao.091 
300 157.310 

log A 
-.___ 

0. E056033 
0. b739817 
0.5821571 
0.59016QS 
0.5BsMw)5 
0.0058444 
0.0134829 

COORDINATES. 

- M (M=longitude in decigradm) 

by reference to 0, 

BO 
-Rsin a Y y'-yo'+R(l-cos a); 

whence, by developing up to and including the fourth order: 

~ ' = p ' M - B d l a  

v'=yo'+ AhP-  OM' 

2' and y' have been calculated for each grade from 5 2 O  to 58O in latitude and 
from OQ to 4O.5 in longitude, and tlion each of these values has been reduced to the 

1 secant plane by the correction 2037- Starting with the values d and y' thus obtained, 

the docigrades in latitude and longitude have been calculated by intorpolation. 
The center of the developmont being L0-55', Mo-60, in order that all the 

values may be positive the rectangular coordinates of the origin have been assumed as: 

23500 000 meters ' y-300 000 meters 

The resulting rectangular coordinates are: 

y = y' + 300 000 ( +long. E. of origin 
x=500 Oo0 *" -long. W. of origin 



8 UNITED STATES COAST AND GEODETIC SURVEY. 

The following table gives the values of 2 and y for the even grades: 
TABLE O F  X COORDINATES. 

Lnt. 540. 
mgl- 

tude east 
Of Paris. 

Qraded. 
1 
2 
3 
4 

5 
0 
7 
8 
9 

10 
11 

Lat. 550. Lst. 520. 

Jfekla. 
168 522 9 
234 761.5 
301 MB.0 
307 342.9 
433 666.7 
M)oooo.o 
566333.3 
632 657.1 
698 962.0 
765 238.5 
831 477.1 

Meter.9. 
158 579.7 
225 204.9 
283 809.4 
362 563.2 
431 270.7 
so0 oO0.0 
688 723.3 
637 436.8 
708 130.6 
774 795.1 
843 420.3 

dfCl08. 
174 492.9 
239 538.5 
304 021.4 
369 732.1 
434 861.4 
500ooo.o 
565 138.6 
630 287.9 
695 378.6 
760 461.5 
825 507.1 

.vetn8. 
180 463.8 
244 316.3 
308205.3 
372 121.7 
436 056.3 
mOOO.0 
563 943.7 
827 878.3 
691 794.7 
755 683.7 
819 636.2 

Lat. 530. ' 

Jfdln8. 
186 437.1 
249 095.9 
311 790.6 
374 512.2 
437 251.6 
M)oooo.o 
662 748.4 
625 487.8 
888208.4 
750 904.1 
813 562.9 

.Vdcra. 
162 552.'3 
228 984.0 
297 454.3 
364 953.5 
432 471.9 
500 oO0.0 
567 528.1 
635 046.5 
702 545.7 
770 016.0 
837 447.7 

409 582.3 
406 146.9 
403 474.4 
401 685.2 
400 419.6 
400 037.7 
400 419.6 
401 585.2 
4@3 474.4 
408 146.9 
408 582.3 

509 481.1 
M)B 110.0 
503 487.5 
501 614.0 
Mx) 489.8 
600 115.0 
600 489.8 
501 614.0 
503 487.5 
506 110.0 
500 481.1 

110 025.0 
108 397.1 
103574.8 
101 568.6 
100 348.8 
99646.5 

100348.8 
101 558.6 
103674.8 
IOB 387.1 
110 025.0 

Lat. 560. Lat. 570. I 

#)8 878.6 
208 314.9 
2LB542.5 
201 6620 
200 373.6 
199817.4 
200373.6 
201 562.0 
2LB542.5 
208 314.9 
#)8 878.0 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

TABLE OF Y COORDINATES. 

10 137.6 
6 445.5 
3 573.2 
1 521.4 

+ 280.1 
- 120.3 
+ 280.1 

1 521.4 
3 573.2 
6 445.5 

10 137.6 

308 722.7 
300 223.2 
303 600.9 
301 658.0 

800 OOO.0 
300 a89.0 
301 656.0 
303 €40.9 
306 223.2 
308 722.7 

am 389.0 

Lat. 580. 

~ 

Jfetcra. 
192 414.2 
253 878.6 
315 378.2 
376 904.2 
438 447.7 
600 ooo.0 
561 552.3 
623 095.8 
684 621.8 
746 121.4 
807 685.8 

609 444.0 
606 137.1 
803 564.6 
601 728.8 
800 624.0 
600 256.4 
800 624.0 
801 728.8 
603 564.6 
WW 137.1 
609 444.0 

The numerical values for the elements in grades are furnished on pages 10 to 49. 

GERMAN MAPS. 

For use on the German maps, the same projection has been calculated in degrees, 
and the numerical values for the elements are furnished on pages 50 to 72. 

L -49'30' The origin $Of5!: becomes for these maps M0125024t 
0 -  0 -  

x,, = 500 000; yo = 300 000. 

The tables are identicaUy the tablee in grades, the transformation being niatln 
by applying the formulas: 

X = x +nA'x Sn' Ax +nn' A,x Y E= y +?I  A 'y + n' Ay + nn.' Azy 

The elements are given a t  intervals of 10' for longitudes, and nt intervaLs of 

The measurement of longitudes is reckoned from the meridian of Paris; to make 
6' for latitudes. 

i t  agree with the notation of the German maps, i t  is merely necessary to add 20'. 



LAMBERT PROJECTION TABLES. 9 

In order to refer longitudes measured on the German map to the meridian of 
Paris, 20° 00' 13".31 must be substracted from them. In the tables no account is 
t,alreu of the 13".31 because this difference is theoretical and is variable according 
to the locality, if several common points of the two triangulations are compared. 
Besides this, the fact that we do not possess the German triangulation of the region 
in question, necessitates the use of whatever we possess of the French triangulation. 
This triangulation calculatcd in grades will have its values for 2 and y determined by 
means of the table in grades, and these values will then exactly correspond with 
those of the table in degrees. 

38755'-18---2 
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K %  
4 4  FN I N  '2 '2 '2 ' '$1 '$1 #$1 '$1 ' ' 9  '2 '2 '$1 ' 2 '3 '$1 '2 '2 ' a ? ? + + +  + + + + +  + + + + +  + + + + +  

H $  

- - 
A 4  a a  
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84 UNITED STATES COAST AND GEODETIC SURVEY. 

MILES TO KILOMETERS. 
(Reduction factor: 1 mile- 1.808347219 kilometers.] 
-~ 

Kilo- "'= meters 

0 
1 
1 
3 
4 
5 
6 
7 
8 
9 

10 
1 
2 
3 
4 
5 
6 
7 
8 
9 

20 
1 
2 
3 
4 
5 
6 
7 
8 
9 

30 
1 
2 
3 
4 
5 
6 
7 
8 
9 

40 
1 
2 
3 
4 
5 
6 
7 
8 
9 

0. oooo 
1.6003 
3.2187 
4.8280 
6.4374 
8.6467 
9.6581 

11.2854 
12.8748 
14.4841 

04.3739 
05.9832 
07.5928 
(19.2019 
70.8113 
72.4208 
74.0300 
75.0393 
77.24R7 
78.8560 

Kilo- "'= meters 

60 
1 
2 
3 
4 
5 
6 
7 
8 
9 

60 
1 
2 
3 
4 
5 
G 
7 
8 
9 

70 
1 
2 
3 
4 
5 
6 
7 
8 
9 

80 
1 
2 
3 
4 
5 
6 
7 
8 
9 

90 
1 
2 
3 
4 
5 
6 
7 
8 
9 

lo0 

112.0543 
114.2037 
115.8730 
117.4821 
119.0917 
120.7010 
122.3104 
123.9197 
125.5291 
127.1384 

128.7478 
130.3571 
131.9005 
133.5758 
136.1852 
130.7945 
138.4089 
140.0132 
141.8228 
143.2319 

144.8412 
146.4508 
148.0599 
149.0693 
151.2786 
152.88Bo 
154.4973 
156.1067 
157.7160 
159.3&4 
160. 9347 

KILOMETERS TO MILES. 
[Reduction factor: 1 kilomctor-0.6213699496 mlle.1 

0 
1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
1 
2 
3 
4 
G 
6 
7 
8 
9 

20 
1 
2 
3 
4 
5 
6 
7 
8 
9 

30 
1 
2 
3 
4 
5 
6 
7 
8 
9 

40 
1 
2 
3 
4 
5 
6 
7 
8 
9 

0.00000 
0.62137 
1.24214 
1.88411 
2.48548 
3.10685 
3.72822 
4.34959 
4.97098 
6.69233 

8.21370 
6.83507 
7.45844 
8.07781 
8.69918 
9.32055 
9.04192 

10.66329 
11.18466 
1 1 . m  

K l b  
neters 

50 
1 
2 

4 
6 
6 
7 
8 
9 

60 
1 
2 
3 
4 
5 
6 
7 
8 
9 

70 
1 
2 
3 
4 
5 
6 
7 
8 
9 

so 
1 
2 
3 
4 
5 
6 
7 
8 
9 

90 
1 
2 
3 
4 
6 
6 
7 
8 
9 

100 

a 

37.28220 
37. W3.V 

4 1 . 0 1 ~ 2  
41. ai79 
42.26316 
42.87463 

43.495913 

46.60275 
47.22412 
47.84549 
48.46086 
49.08823 

49.70980 
60.33097 


