
Major William 

Surveying, the act of making measurements 
for determining the positions of points on, above, 
or beneath the earth's surface, is a venerable 
trade whose practitioners span all geographic, 
ethnic and professional boundaries. The U.S. 
Army has been in the business of surveying 
almost from its birth. Today, all the services have 
need of survey information to accomplish their 
respective missions . This survey information 
spans the entire spectrum from road plan and 
profile construction survey to the computation of 
distances and azimuths between points separated 
by half th e distance around the earth in support of 
strategic weapons systems. 

The Defense Mapping School (DMS), located at 
Fort Belvoir, Va., has the mission of training the 
Military Service personnel who perform these 
missions for all of DoD . Techniques and equip­
ment taught are those standard to service prac­
tice, but differ very little from standard civilian 
land surveying. The faculty of the school is a mix 
of military and civilian instructors who, by the 
nature of their experience, are very well ac­
quainted with developments in surveying instru­
ments in the civilian sector. In an attempt to 
modernize military survey equipment, these in­
structors are actively engaged in a program of 
equipment testing and evaluation, in cooperation 
with the U.S. Army Mobility Equipment Research 
and Development Center (MERDC) and the 
United States Army Engineer School (USAES) via 
the concept evaluation program of TRADOC. 

Survey equipment, which has been marketed 
and proven in private surveying practice, is 
examined for service standardization. The equip­
ment is adopted not because it is new, but it must 
help the military surveyor do his job faster, more 
accurately (in keeping with the ultimate use of his 
measurements) and must be rugged enough to 
function in a hostile military environment. The 
new equipment must also take advantage of the 
educational strengths of our present day soldier. 

In the main, surveying equipment measures 
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one of the following quantities: 

• directions or angles (these terms are not 
synonymous) 

• distance between two points 
• azimuths 

A distinction will be made here between plane 
and g-eodetic surveying equipment. The assump­
tion in plane surveying is that the level of the 
undisturbed oceans (mean sea level), carried under 
the land mass we occupy, can be approximated by 
a plane. All positions would then be located 
above, on or below this plane. This is correct only 
for small areas and so plane surveying techniqu 
are used most commonly in construction of roa 
airfields and buildings, registration of sm 
parcels of land, and city (cadastral) surveys. 
Geodetic Surveying recognizes that, over large 
areas, the level of the undisturbed oceans, ex­
tended under the land masses of the earth, is 
curved (that is, the earth itself is rounded), 
Geodetic Surveys are usually much more precise 
(and costly) than plane surveys and are used to 
establish national networks of control and for 
support of strategic weapons systems. 

In the field of plane surveys, due to tremen­
dous improvements in electronics and optics over 
the last ten years, many new and improved 
distance measuring machines have been marketed. 
Those which MERDC evaluated were short range 
devices using the wavelength of a frequency of 
infra-red light to determine distance. The DMS 
tested the instruments by having instructors and 
students perform many measurements with each 
model considered, to assure that manufacturer's 
claims were accurate, that soldiers in the field 
could use them for military surveys and, in normal 
military use, that they were reliable. Although 
they are to replace the standard 50 ft and 100 ft 
tapes, which cost a fraction of the infra-n 
devices, the speed with which measurements ~ 

be made on lines up to 1.6 Km will significant 
improve the capability of survey sections which 
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are part of units engaged in horizontal and vertical 
construction. Th e accuracy of the distance ob­
tained are probably up t o a magnitude better than 

ose resulting from taping procedures, particular­
on longer lines. 
Another de vice evaluated by DIVIS is th e 

"self-leveling" lev el whi ch could r eplace th e dumpy 
and mil itary levels, if adopted. These self levelers 
use a suspended prism to establish the horizon. 
Rather th an th e complicated 4 foot scr ew leveling 
procedure common to th e older instruments, a 
single "bulls-eye" bubble only needs to be aligned, 
the prism and su spension system take care of the 
rest. If you have ever done any spir it leveling or 

SELF LEVELING LEVE L S, WHICH WILL BE USED IN 
CON STRUCTION A N D P RECISE LEVELING. RIGHT IS 
THE WI LD N A C 3 A ND LEFT I S THE ZEISS NI -2. 

E NEW SER V I CE STA N DA R D PRECISE THEODOLITE , 
E DKM 3 ( L E F T) A N D THE T3 ( R I G H T l. NOTE TH A T 

E T3 IS A STA N DA R D REFRACTIN G TELES COPE WHILE 
THE DKM 3 IS A COM BIN ATION R E F L E CT I NG· R E F RACT­
IN G TELE SCOPE DEV I C E . 

watched ev en an ex perience d spirit leveling cr ew, 
you can appreciate the ti me saving s this r epre­
sents. 

For the geod etic surveyor, a basic cha nge in 
his precise th eod olite, th e Wild T-3, accurate to a 
fraction of a se cond of arc. It has been standard in 
precise horizontal positioning projects for over 
twenty years, but will be replaced by th e Kern 
DKM 3. This new instrume nt is capable of the 
same accuracy bu t is mor e compact in its transpor­
tation configuration. Geodetic surveyors will also 
be abl e to use th e new infra-red dis tance measurers 
pr evi ously describ ed and DMS will be evaluating 
laser distanc e measurers for long r ange, pr ecise 

TH E ZEI SS NI -2 W IT H ASTROLABE ATTA CHMENT . THIS 
WILL BE EVALUATED AS A PRECI SE ASTRONOMIC 
PO SITI ON DETERMI NING DE VI CE BY OMS. 

THE CU B I C DM 20, A M ICR OWAV E DI ST ANCE M EASU R ING 
DE VI CE (LEFT ). A BA TTE RY DRI VEN PSYCHR OMETE R 
(W E T & DR Y A I R TEMPER ATU RE MEA SURER ) A N D 

PO CK E T BAROMETER ( R IG HT ) A R E PART OF T H E COM ­
PLET E SYS T EM. 
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point to point distances. Concurrently , and still on 
th e subjec t of distance measuring devices, DMS 
will be te sting and evaluating Microwave devices 
as r eplacem ents for the MRA 301, MC 8 and AP 99 
now standard in survey units. 

As ment ioned pr eviou sly, new is not necessari ­
ly better. One of the oldest astronomic positioning 
devices is t he 60° Astrolabe . In its cr udest form, 
th is device pr edates the sextant. Mor e refined 
astrolab e devices ar e used in most observator ies 
engaged in the study of polar motion and t ime . A 
new as trolabe attachment for th e sa me se lf­
leveling levels mentioned previously will be evalu­
ated at DMS. Man y authorities in the field of 
positional or geodetic astronomy feel that th is 
as t ro labe -self-leveling level combination has the 
pot ent ial of being as accur ate as inst ruments 
presently used by th e services which are far mor e 
costly and cumbers ome. 

Any surveyor involved with as tronomic posi­
ti onal measu r emen ts is intimat ely ass ociate d with 
the accura te measurement of t ime . Originally this 
was done with special pendulum clocks . More 
recently, we have used accurate electro-mecha ni­
cal chronometer s which are t hen calibrate d with 
th e National Bureau of Standards t ime standar d, 
WWV or WWVH, which are radio stat ions broad­
cas t ing t ime signa ls. We now hav e as serv ice 
standard a time set incorporating the latest in 
"quartz clock" oscillators and WWV/ WWVH re­
ceivers which automatically record the exact tim e 
of an event observed with our special, high pre­
cision astronomic theodolit es. 

All the new equipme nt discussed would rep­
r es ent a real headache if data redu ction from 
observations, now made quicker and easier, were 
to be don e in the traditional way, that is by hand 
with logarithms. Our new soldiers have already 
be en exp osed , in public schools, t o small, portable 
electronic hand calculators . A new development in 
the entire survey field is the adopt ion of scientific 
hand calculators into serv ice standar d survey sets. 

These devices are being used and taught in DMS 
courses and the rapidity with which field dat a is 
being reduced ma y surpr ise and please all users of 
survey inform ation, from the st rat egic missile ma 
to the construction foreman on a road job. DMS 
now r edesignin g courses of ins tr uct ion, pro ce­
dures, and meth ods of computat ion to take ad­
vantage of this strength in th e modern soldi er and 
improvement in the electronic calculator . 

The future for the surveyor may be even mor e 
promising th an what has already been exp eri­
enced. Commercial applications of the Navy 
Navigation Satellite Sys tem hold great promise 
for fast, accurate point positioning . The testing 
and standardization of iner tial positioning system s, 
mounted on all whee l drive vehicles, cont inues to 
be an area in which all th e ser vices are interes t ed. 

DMS tec hnical experts in this field are part of 
the eva luation so that when a finish ed product is 
finally adopted, it will match serv icema n str engths 
and capabilitie s. DMS t echnical expe r ts may also 
be investigating commercially ava ilable digital 
re adout transits and theodolit es , which would 
r emove much of th e possibil ity of obs erver er r or 
or blunders in readings . 

The final result of t his effor t by DMS and 
MERDC will be a sur vey capability for th e 
ser vices which is as modern and efficient as its 
commercial counterpart. The final resul t for th e 
military surveyor will be t hat he is t aught 0 

modern, pr ecise equipment and has a trade whic 
he can per sue either in the se rvice or in civilian 
pract ice. 
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INF RA -RED DISTAN CE MEA SURIN G DEVICES IN A MERD C CO NT RO L L E D ENVIRONMENT CH AMBER . FROM L E F T 
RI GHT . THE CUBIC DM 60, HEWLETT-P A C KARD 3800, HEWLETT -P AC K ARD 3805. WILD Dl10 M O U N T E D ON A T HEODOLI T E 
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