ARMY MAP SERVICE
Corps of Engineers, U, S, Amy

6 December 1946

VEMDRANDUM TO: Chief of Engineers

SUBJECT ¢ Recommendations for Military Grids

l. Incluled herein are certain recommencdetions for grid numbsrs and
grid references, 4 pertinent di scussion and backgro und information follows

each rceommendation,

2, The Universal Transverse Mercator Grid supersedes approximately
B5 previously used grids which made up m undosirable heterogencous systom,
This medernization should be further expanded to revise the outmoded standards
for grid numbers and grid reforences which wore designed primarily fr fire
control purposes only, The inadequacy of the present system for use in mak-
ing genoral grid references became apparent during the past war, To satisfy
their needs it was mecessary for the individual thoater commonders to devise
new methods to fill this deficiency, Thero was an unfortunate leck of con-
sistency for the systems used varisd with the theater., Before formulating
these recormendations an oxhaustive study was mde of all tho war-time proe-
visional systems. The best of each is incorporated within these rccommendations,
which if ~dopted would assure a standard but simple fool-proof system, designed,.
at the same time, to cccommodate changing techniquos in warfare. R '

.3, GRID INTERVALS

a. RECOMMENDATION - It is recommonded that grid intorvals bo:
Maps 1:5,000 and larger 1,000 yards (or moters) with

grid lines ticked ot 100 yard
(or motor) intervals -

Maps 1:10,000)
1:25,000) ' ' 1,000 yards (or meters)
1:50,000). :

 Maps 1:100,000) - o
1:250,000) 10,000 yards (or meters)

b, The grid intorvals authorized at present arcs. -
Maps larger than 1:5,000 100 yards

Maps 1:5,000 to 1:63,360 in=- ‘
clusive , 1,000 yards

Maps smoller than 1:63,360 to
larger than 1:100,000 5,000 yards
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Maps 1:100,000 to larger than 10,000 yards
1:400,000 o : -

Maps 1:400,000 to 1:500,000 _ ‘ '
inclusive _ ‘ 50,000 yards

¢. The intervals of British grids are: _
Maps larger than 1:5,000 ) ) 100 meters (or yards)

Maps 1:5,000 to 1:100,000 :
inclusive* . . - 1,000 meters {or yards)

. Maps smaller than 1:100,000* to | ; . o
1:500,000 : - "10,000 meters (or yards)

. d. It is-moted that nocoording to the mew edition of AR 300-15, authorized. .
S -map scales arg: - - Lo T e R
e o ..Smll scalevv ’ '(131,“000,000 o

. " Medium scale _‘

.t :

(Lezsorano
(1 :100,000

. Large scale. = - (1:50,000
- P ' - - (1:25,000
- L - (1:10,000

. . L ' (1:5,000

e, The war proved that generally the British grid intervals wore
- superior. The U. S. 5,000 yard interval wns awkward and confusing
inasmuch as the abbreviated referance for a common point on maps
of different scales would be dissimilar in 2ll instances, Author-
ization should be granted to rovise the grid intervals o overcome
this defoct and to make them more compatible to the revised
authorized map scales, ' T

4, GRID REFERENCES
o, XBCOMMEND/TION -~ To satisfy particular meeds two types of gri.‘;l'lrefe'r..

ences should be made standard: general references, and fire control
rofcrences, ’ , .

(1) Genoral reference - Such o reference should genarally consist
of the grid zone designation followed by a group of numbers
exprossing the E and N coordinates of the referred point;

exanples:
30 NC 80432864 27 SF 69143872 (1,000 unit refercnce)
30 NC 804286 .- 27 SF 691387 {20,000 unit roference)

*In all arcas except Burope, AMS sheots of 1:100,000 f2lling in British Grid
areas werc gridded at 10,000 meter {or yard) intervals
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{a) Grid zomes

1. Zones for the Universal Transverse Mercator grid are
identified with the IMW column (6° E-W) numbers,
storting at the inbernational date line (180° meridian)
_ond reeding 1 to 60 in an casterly direction. (Sce
attached index). To prevent similar refercnces for
points 1,000,000 units cpart (north-south) the IM7

. row letters preceded by N (for north) or S (for south)
should be incorporated within the system end added to
the zono number designation, Under the IMW plan, each
row (4° N-S) is assigned a lettor of the alphabet
startmg from the equator, proceadmg in both directmns.

2o To assure proper identification each sheet should carry
:m its grid reference box its complete zone identification.

3 ‘Within an aren u.ssig;ned to an army the grid zome
™ _designation may be deloted at the discretion of the’
. Commanding Gensrel for roporting within the grid zome
.providing sender and receiver arc not moro than 500
miles apart in a N-S direcction. ({The zone designation * -
is necessary in such a caso since the numerical refer-
. ence-is the same at 1,000,000 units in a N-S direction).
- For reports to highor headquarters, ‘however, tho complete .
referonce must be given, v ' ‘ ‘

{v) Numrical reference ~ To facilitate mrking such referencos
from a2 1,000 unit grid, a refercencoe should bo simply an
eight di.gi'b number; foi example: 80472866, The "804"
représents the 100,000, 10,000 and 1,000 digits of the
easting grid lire to the wost of the refercnced point,.
the "?" represents the estimated tenths from tho easting
grid lins to tho point, the "286" represents the 100,000,
10,000 and 1,000 digits of the northing grid line south
of tho reforcnced'point, and the "6" ropresonts the :
estimated tenths from the northing grid lino to the point,
To maintain a relationship betweon similar grid references
fram dif fcrent scale maps, o referenco fram a 10,000 unit
grid should bo & six digit number; for examplo: 804286,
The "80" ropresents the 100,000 and 10,000 digits of the
easting grid line to tho west of the referanced point,
the "4" represents the estimated tenths from the easting
grid line to the point, the "28" represcnts the 100,000
and 10,000 digits of thc northing grid line south of the
reforonced point, and the "6" ropresents the estimated
tenths from tho northing grid line ‘o the po:v.nt.

(2) Fire control refarences to be used within the sphere of the
cquivalent of one adjacent 1:50,000 sheet in 211 directions
(two 1:25,000 shoots, four 1:10,000 sheets, ctc.) - Existing
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methods for determining grid referonces for fire control
as outlined in FM 6-40, Part Four, Chapter 2, should be
rctained with but one modification: Sheet nomo designotions
should never be used. Uhen a grid reference is being sont
to a station outside. the sphere of the equivalent of one
adjocent 1:50,000 sheet in all ¢irections (for exomple: a

. long range gun), thon the full grid refercnce should be
sent proceded by the zone designation (see (1) above); for

. example 1

30 NC (804,72-1285 68)

b. Existing rcgulatlons (See M 6-40, Part Four, Chaptor 2) des:.gnato
the fo llovung methods for roading o gr:.d references: o

(1) Des:.gnahon of sheet ‘paronthesis, X coordinzte, decimal
location to necarest yard a dash, Y coordinato, decmnl
location to neo.rest yard, paronthosis. :

'Examplsa Ann«polis (804, 729-1286 684)

(2) Whon tho nap is dofim.toly understood its designz\tion be o
‘P Y
omitted _ i

Examplel~i(804 729-1285 634)

SR (3) If the locv.tion %o the nearest 10 or nearest 100 yards only

1s desired, or if the measuremonts cannot be mado with greator
accuracy, the d.lblts mdlcating units or tens nay be omittod.

Examples- (a) (804.72-1286 68) to nearest 10 yards “--" g

(b) (804.7-1286.7) to moarest 100 yards “
(4) For cxpodlcncy it is permissible to include only two dlgits to
the left of the decimal point (10,000 and 1,000 digits),
omitting any preceding digits., :
. Exanples-' (a) (04.749—86 684)

(b) (04.72-86 68)
(o) (04.7-86.8) . o .

) (5) If the point is fixed within an area 10,000 yards Sqmre, only )

one digit need be givon before the declmal point of cach
coordinate,

Exampless (a).(4.729-6.684)
| (b) (4,72-6.68)

(c) (£476,7)
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(6) If a large number of points are being designated by the
abbroviated coordimtes shown in cxample (¢), the decimals
and dashes may be omitted and the refcrence given as (4767).

References for British Grids are read according to the following
methods:

(1) Maps bearing a 10,000 unit interval (1:100,000 to 1:5C0,000):
letter of 500,000 unit square (written as a small capital
letter), lotter of 100,000 unit square (written as a large
capital letter), 10,000 digit of easting linc to the left of
the point, estimoted tenths (1,000 units) castward to point,
10,000 digit of northing line south of the point, ostimated
tenths (1,000 units) northward to the point.

Example’: cAl428
‘This locates point to nearest 1,000 unitss,

(2) Mops boaring a 1,000 unit interval (1:5,C00 to 1:100,000 inclusive):
Lottor of 100,000 unit square, 10,000 end 1,000 digits of easting
line to left of point, estimated tenths (100 units) eastward-to

~ point, 10,000 and 1,000 digits of northing linc south of the
. point, estimated tenths (100 units) northward to the point,

Example: A143286
- This locates point to nearest 100 unitse

During the war, the Pacific cnd Southwest Pacific Cormands found it
fonsiblo to use o system for rcading gencral grid rofcrences '
similarly to that used with British Grids, Apparcntly, & broad
interpretation of existing regulations was made % find authority
for the change. The name of the map is mt mentioned (authority:
soe 4 b (2) above); digits to the left of the 10,000 and 1,000

unit digits are omittod (cuthority: see ¢ b {4) above); decimals
ond dashes are omitted (authority: sce 4 b (6) above),

(1) To read a roferonce point on a map cmploying a 1,000 unit
jnterval read: the 10,000 and 1,000 digits of ths casting
line to loft of point, cstimated tenths (100 units) eastward
to point, the 10,000 and 1,000 digits of the northing line
south of the point, cstimated tenths (100 units), northward
to the point. Vrite os a 6 digit continuous hurbor « ‘

Example: 143286

(2) A similar procedure is followed in reading a rcference on a
map using 2 10,000 unit interval, except that the -digits for
the grid lines are for the 100,000 and 10,000 units (the
last four digits being omitted) md the estimated tenths .
ropresent 1,000 units.. Thus, a roferance for thc sare point
cited in (1) above, might read: 214128




e; Discussion of recormendation (pars & 2 (l), cbove) for: Genernl
referencesa

(1) Expericnco in the Paoific Theater proved that general grid

(2)

(3)

reforcnces were freduently used. Usually it was unnccessary
that these general grid rofcrences possess the same cccuracy

as that required for fire control purposes. It was deemed
sufficient to identify any gencral grid referonce to the
nenrest 1/10th. of the grid interval (i.c,, 100 units a%t a

1,000 unit grid interval; 1,000 units at 2 10,000 unit grid
interval). The systemwhich employed a conmtinuous six

digit number as a grid referwunce (exsmple: 143286) proved
highly successful, Its principal merits wore simplicity and
intolligibility. The standard method for reading grid
roferences (sec par. 4 b (1), above) was primrily designed for
fire control purposes and when used for general purposcs becomes
vory awkward, This was the experience in tho Pacific Theator
vhich found that shcet nome designations, parenthoscs, decimal
points and hyphens wero superflucus and only increascd the time
necessery to reading and sending goncral grid references, '

There woro two faults with the Pacific system: danger of
confusion between a refercnce tcken from a map bearing a 1,000
wnit intervel and from one of a 10,000 unit interval, inasmuch
as both werc six digit numbers; and lack of connection between
roforences for a cormon point taken from o 1,000 unit grid and -
from o 10,000 unit grid, jnesmuch as in reading a rcforence from
a 1,000 unit grid the »rincipal digits were the 10,000 and 1,000
oncs and for a reference from a 10,000 unit grid the principal
digits werc the 100,000 and 10,000 ones. Thus, rceferences for

a common point might read: 047868 (from a 1,000 unit grid) and
804286 (from a 10,000 unit grid), '

Under the AMS proposal these faults would be climinnted. An
cight digit reforence would immediately be recognized as

being from a 1,000 unit grid, and a six digit as being from a
10,000 unit grid. Further, a coordination viould exist between
roforcnces from different unit grids for common points, ass

80432863 (reference from 1,000 unit grid).

804286 (refercnce from 10,000 unit grid)

Normally, under the systcm as proposod it is required that

in referring o point the ontire reference bo given - grid zone
designation and numerical coordinates. In reporting in a
singlc grid zonc between points not morc than 500 miles apart
in a N-S dircction dcsignotion of the zone is unnccossarye
Consequently, if he is cortain that no confusion will result,
the thoater commander $ould be permitted to issuc instructions
to omit the zonc designation from grid rcferonccs, —~However,

in re porting to higher headquartors, betweon grid zones, and
betwecn points in the scme grid zono, morc than 500 miles apart
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in a N-S direction, the grid zone designation should ncver
be omitteds The 500 mile mlc is rcquired sincc & reference
will rcad the same for points which arc 1,000,000 units apart
in the same grid zone.

(5) With the new tyne of warfare in which activities are for-flung

it is important thaot references given in cormunications identify

- the croa, The use of a sheot nome as presently rcquired by
regulations. is inadequate for the rcceiver would gonerally
expond too much time searching map catalogs and indices to
{dentify the locale of the sheot. To introduce such 2 refer-
ence with only the designation number of the grid zone would
require the use of 1,000,000 digits in the numbers. This is
not desirable as it would menn that the nuerical rofercnce
would -differ from that used for 2 local gencral rcferenco,
ond would also require the use of decimal points and hyphons
since the 1,000,000 digit might cccur only with onc coordinatec,
The solution is to jntroduce such a grid roforence with the
designation number of the grid zone followed by a sub-zone
lotbor designation. (See parograph 4 a (1) above)., This
mokes an absolute identification. Tts use would simplify
the ‘overnll grid refercnce system in that the nume rical refer-

ence would be the secme for both an abbroviated general local
roference and for a rcference used in official cormunications .
to higher headguarters. The use of the sub-zone lettor
designation does not create a now system but makcs complete
wtilization of the entire MW numbering sys*oem whose row
numbers are the basis of the numbcring of tao zones cf tho
Universal’Transvcrsc'Mercator Grid.  (Sce attached diagram).

£, Discussion of - recormendation (par. 4 a (2}, above) for: Fire

control rofercnces =~ The system prescntly in use is gonerally
quite adequate for its purposc. HOWGVCT, it is dcomcd more.
dosirable to use grid zonc designations instead of shecet
jdenbificationse.

(For arguments see paragraph 4 o above).

5. GRID REFERENCE BOX

Qe

Ce

RECOMMENDATION - It is recommonded that the grid rcference boxes

—~<5d in foreign crcas on AMS maps be made standard practice for

use on oll maps including erons in the Unitcd Statcs, The grid
roforcnce box should contain instructions for dotermining a goneral
reforences

The inclusion of o grid roforence box in the margin will assure
stondard renditions of grid roforoncos, climinating ~ny referenco
to military manuals by personncl unfamiliar with grids, i

It is folt that grid rcfermecs for fire control come within tho
category of spocial purpose and arc not os widely usod as general
grid reforencos s they gencrally are limited to artillcery usee
Consequently, the mothod of determining such reforences noed not
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6. GRID NUMBERS

338

d.

appecr in the grid rcferenae box but should be explained in proper
military manuals (see par. 7)., If considercd necessary, reference
to such manuals ocould be included in the grid reforence boxi

RECOMMENDAT ION -~ It is proposed that a modification of the so-called
Tanadian Grid Numbering System be made standard on all maps published
by the Army Map Servicei Under the system, grid numbors would appear
on all four sides of a sheet labelling cach grid line, and "principal
digits" would be shown on the face of the map labelling each grid
linc, cppearing east or north of every accentuated grid line (every
cvel tenth line -~ 10,000 on a 1,000 unit grid and 100,C00 on & 10,000
unit grid). On a 1,000 unit intcrval grid except for the values
shovm in the southwcst cormer the last three digits of cach grid
nurher arc omitted and the primeipal digits (100,000, 10,000 and
1,000} appear larger than the 1,000,000 digit; for examples

(corner)

1 £ 000 ydse . '17) Y Ly
276 v . -':2,7(7" 2i(- o
Numbers for o 10,000 unit grid appoer in a similar mannor, except
that the last four digits of each number arc omitted; for example:

(corner)

1¢ 0000 yds. 10 10C¢ o |
Existing standord practice requires that on grids of intervals of T
1,000 units the last throe digits be omitted ond that on grids of
10,000 units tho last four digits be omittod. Recguletions do not

specifically limit the aprearardce, frequency or location of tho numbeors,

The cdvantages of this numbering system are apparent: +the numbers
on the face of the map matorially aid the map user in reading the
grid and in determining references; the usc of superior type around
the border accentuates the principal digits (100,000, 10,000 and
1,000) materially ciding the map user in making genoral grid
rceferences, :

Under the system used in the Pacific for 1,000 unit grids, numbers
appecred on all four sides of the sheet labelling cach grid line,
Tho lest threce digits of each number were omitted and the principal
digits (10,000 and 1,000) appear larger than tac 1,000,000 and
100,000 digits, os for example: :

(corner)

127 ¢ 000 yds. 12 ‘77 12 179\

The principel digits also cppocred on the face of the nop labolling
each grid line appearing ot 10,000 unit intervals cast or north of




every 10,000 unit grid lino (vhich arc accentuated in weight)e
The modificetion to this system rccommended in =, cbove, is
necessary since the 100,000, 10,000 and 1,00C digits would appear
in o grid reforence as recommended in par. & a (1), cbove,

7. GRID MANUALS

a. RECOMMENDATION - Subjcct to approval of the recommendations appear—
ing in thc preceding peragraphs, a recormendation is made that
the Jrmy Map Scrvico be directed to prepare & new militory monual
covering the subject of grids, and to prepere the text nocossary
for any revisions to existing momals, :

b, Investigation revoals that no military menual covers the subjoct
“of military grids completely., This is a serious omission and '
should bc remcdied,

. It is £olt that tho abovo rocommondations will matorielly improve the
uso of our grid system. Tho nceds of tho various grid users arc provided '
for; o standardization is effected; snd full use is made of knowledge gaincd

- through experienco during the past ware

a2~
PSS
W. H, NIILS

Colonel, Corps pf Engincers
Cormanding Officor




