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CHLFTER 1

FIELD 4RIILLERY OBSERV.TION B.LTT.LIONS IN COMB:T

SECTION 1
INTRODUCT TOM

1., Purrose. The purpese of this study is to prepare a report
covering:

a. The cmployment of the field artillery obssrvation bats
tallons in combat in the Euopean Theater of Operations.

b. Recommendations for changes in organization and equipment
based on combat experience.

2. COrganization, The field artillery observation battalion is an
outgrowsh of the first ettempts at locating artillery by sound and
flash ranging during World Jar I. The battalion consists of a head-
quarters and headquarters battery and two observation batteries. The
batteries of the battalion have the following special sections:

a. Heedyuarters Battery.

(1) One motecrological scetion.

(2) One topographical platoon consisting of a survey
headguarters and four survsy sections.

b. Observation Baticry.

(1) One sound ranging platoon consisting of one operations
section, sound ranging, and two survey sections.

(2) One flash rauging platoon consisting of one cperations
section, flash ranging, and two survey sections.

3. Misgions. The missions of the field artillery observation bat-
talions are:

a. location of enemy artillery.

b. Registration and adjustment of field artillery.

¢. Collection of information.

d, Coordination of survey,

e, Comparative calibration of field artillery.

f. FProvidipg the field artiliery meteorologicel messare.

L. 4ssipnment. One fisld artillery observation battalion is as-

signed to esch corps. This battalion and the corps artillevy hoeadquar~

ters end headquarters battery comprise the only organic parts of the
corps artillery, In the European Theater of Operations there was cne
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additional battalion for each army.
SECTION 2
EMELOYMENT

5. General. Field artillery observation bzitalions were employed
throughout the combet reriod in the Europesn Theater of QOperations.
They were successful in accomplisning their various missions, The
counterbattery fires, bessd to a great extent on the service furnished
by thess battalions, fareed the German artillery to adopt a policy of
frequent displecement. ' » 23.

6. 4vailebility. Field artillery observetion battalions usually
arrived in ths Europsan Theater of Operations at the same time as the
Corys with which they were to operate, There was never a shortage
among the orgenic corps battalions. The army battalicns did not begin
to arrive until September 194L. L. 24,

7. Coveraga. Corps fronts 'were frequently between 30,000 and
40,000 yards in width. Irregular front lines further complicated the
problem of observation. The field artillery observetion battalions
were not able to (ive complete cobservation coverags on the long, ir-
regular corps fronts. After the army bettalions became availadble, ob-
servation batteries were attached to the corps which hed the most dif-
ficult observation problemg. This relieved the situation to some ex-
tent; however, therz were only two observation batteries availadle in
each army and thers were usually three or more corgs. 1,18,19,20.

8. Types of Employment.

a, 4ssault of a2 Beach. In the assault on the Normandy Beach
the coastal defense guns and the artillery of the static coastal de-
fenge divisions were quickly overrun, JLrtillery opposition %o the ad-
vance was light. until contact was made with the German divisions thet
were sent to contain the beachhead. The 13th and 17th Field Artillery
Observation Battalions arrived on Utah and Omaha beachheads on 8 June
1944. The survey and meteorological sections were immediastely @mployed
in providing survey and msteorological deata for th: control and cor-
rectidn of interdiction fires. Sound and flash ranging sections wers
in action on 9 June 194L, but were of very little value as intelligence
agencies until contact with the German containing force was established.L

b. Support of a Beschhead. The German artillery reaetion to
the Normandy Beachhzad was violent. On the V Corps and XIX Corps fronts
there was a period of stabilized warfare, On the VII Corps and VIII
Corps fronts there was a period of slow advence and the reduction of a
fortress. Under each of thess conditions the fisld artillery observa-
tion battalions wore suecessful in sccomplishing their missions. Com-
plete and mccurate survey control was established throughout the area.
Lieteorological messazes were delivered on schedule. Sound ranging was
effective in locating the German artillery and in adjusting counter-
battery fire, Flash ranging was only moderately suceesaful as an in-
telligence agency. Terrestrial observation was hampered by the lack
of commanding terrain, the natural cover afforded the enemy, and poor
atmospheric conditions. ~¢

¢, Purguit. In the European Theater of Operatiocns the Tield
artillery observation battalions were of little value during the pur-
suit of the German army across France and later across Germany. ALt-
tachment of the individual obssrvation battsries to the infantry dive-
isions during the pursuit kept them well forward in positions from
which they could be readily deployed when contact with the main enemy
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force was made. The survey assistanc: that they were able to furnish
the divisional ertillcry was the main source of value during these
periods. Metcorological sections functioned during the pursuit but
the value of the data was doubtful because of the distances beiween
the meteorological stations and the gun positions, *! 8,19,20.

d. Stabilized Warfere. Statilized warfere and limited
geins in the atteck characterized the operations against the Siegfried
Lins. The field artillery observation battalions furanished complots
survey control of the combat area. Sound ranging opersted efficiently
in locating the German artillery and in adjusting counterbattery fire.
Visibility for flash ranging was poor because of extensive pariods of
heavy fog, rain, and snow. The meteorological service functioned
throughout the period end was particularly valuable since abservetion
of fire was rsstricted by the poor visibility.

ev Retreat. There were only two examples of field artiliery
observation battalions operating in a retreat. In both cases alternats
positions well in rear of the front line positiens had previously been
selected and surveyed. In ons case the alternate position was not in
rear of a natural barrier and the rapidity of the German advance caused
it to be abandonsd before it wes occupied, In the s.cond case the al-
ternats basec hzd been seleeted in rear of a rivor barrier and functioned
efficiently in assisting te halt the German advanca. =+ 7° .

9. Tactical Control.

a, Centralized Control. The most common type of tactical con-
trol of the obssrvation batteries was central control within the bat-
talion, This had distinct advantages. Encmy battery and intelligerce
data for the entire corps zone were cvaluated eand plotted at one head-
quarters, Battery commanders ware not concerned with evaluaticon ani
had greater frecdom to supervise their widely separated installations.
Confirmation of locations by rhoto intelligence, shelling rzposrts, and
air OP's was more accurate when handled between the field artillery
obgervation battalion operations section anc the corps artillery
counterbattery section than when transmitted through other channels.

In general centralized control was relaxed to allow gound and flasgh
ranging officers to call *he nearegt divisicnal artillery battalion di-
rect in ordsr to attack targets of opportunity. Lateral lines wers
laid for this purpose. ke 5y 17, 18, f9v 20

b. Field srtillery Group Control, In those cases wherc the
comunications problem on extended corps fronts made centralized con-
trol impracticsl, either one or both of the observation betteriss wers
attached to field artillery groups. Usually counterbattcery intellizonce
persounel and field artillery obscrvetion battalion staff and survey
personnel were attached to the field artillery group at the same time
to provide & counterbattery intelligence and survey information center.
The exact composition of the attached sections was not standardized and
varied in each situation. OComplate records wers mointained at the
field artillery group, and the advantages of centralized control were
exploited to tha extent permitted by the communications net. The
greatest disadvantage of this method of control was that repid cross
checking of sound ranging locations with the corps artillery phota in-
telligence section was not aluays possible., 20,

¢, Decentralized or Divisional Control. This msthed of con-
trol was employed to keep the field artillery obscrvation batterics
well forward Guring a rapid advance. It operated smoothly in the early
stages of deployment. Howevar, except in those ceses in whieh it was
augmented by a counterbattery section and a field artillery chservation
battalion liaisen scetion, the division artillery did not heve the per-
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sonnel or facilities for keeping the records end cress-checking
with other intelligence agencies. 18,19,20.

d. Divisional Detachments. An improvised divisional sound
and flash racging detachment was used during the training period to
demonstrate the method of locating and adjusting artillery fire on
enemy artillery involved in a delaying ection., This detachment was
not self-sustaining and was incapable of extended ceétion. The divi-
sional sound snd flash ranging detochment as utilized during the-
troining period was not used in the Europecn Theater of Operations.
A gelf-sustnining wnit, thouzh not rlways e complete bottery, was in-
veriobly sent on any mission, 18:19,20

10. Combet Failurese The failures of individusl scctions of the
field artillery observation battalions in combat in the Buropean
Theeter that are atiributable to troining deficicncies arc discussed
under the individual subjeet headings.

0. Sound Bases. &4lmost 2ll of the ficld artillery observe-
tion battalions thet saw extensive action in the Europeen Theater in-
stalled sound ranging besss which did not obtein locations. This was
cxpensive in wirc and effort. Expericnce in combot taught the bat-
tclion commandsrs to meke slover and more sccurcte estimates of the
Germon artillery eapobilitiea, lel9s

be Surveyd.,  Survey control far the crtillery was handled.in a
suparior mauneres However, therce were isolated examples of field ar-
tillery observetion bettalions foiling to meke the best use of the ex-
ieting trigonomstric date and running unchecked surveys for too great
o distance. 1120,

<. Belations with other Unita. The vedue of the missions ac-
complished by the field artillery obsorvntion battalions in combat was
not undorstood by many artillery units and steffs, 4 true apprecie-
tion of the valus of sound ranging locations, a8 on example, was
necessarys Artillery staffs which ccecepted the loentions without ref-
crence to the accurncy ogsigred by the observation battolion and fired
coumtervattery were frequently westing ammumition. On the other ex~
trem: were the staffs which wosted opportunities by failing to agppre-
ciate the methcds of dscrensiung the errors cnd obteining effsctive
counterbattery fire. dinother excmple mrose from the fact that a simple
sownd renging film could bo read and plotted in thres minutes while
complox films thet showed the troees of meny guns ond shells could
freguently not be untangled to loeete 2 particulor gun in leas than
twvo hours., Many individual officers failed o realize thot a location
two hours late was still volusbls intelligenoce. 8,%418.

SECTION 3
SQUND RANGING

11. Sound Ranging Locatlons. Thore is no accurate method for de-
tormining how many German betteriss wers actunlly located by sound
ranging. The term "sound ronging location" wns used with entirely dif-
ferent moaning in various units, Under sbatic conditions sound rang-
ing averaged 750 locations per battalion per month on the active
fronts. & largec percentnge of thes: were recognized and reported as
sclf -propelled guns whose loceations were transient. From e study of
the confirmations of sound ranging plots by photo intelligence, air OPs
flosh rangingy shelling reports, and prisoner of war roports, it would
appear that sound ranging actually located the mnjority of the German
battery positions and that the actual accuracies of the locations werws

.



mach better then the assigned accuracies, Corps artillery normally

did net fire on any targets that were not confirmed by other intel-
ligence soyrces. Fhoto intelligence was able to plot positions ac-
curately bub wrs not able $5 identify them clecrly as active or ine
activej however, conbined with sound renging it formed the perfeet team
to pin point the active batteries. One hundred sound ronring loestions
were inspected, and the average error of the locntions was determined
to be 156 yards, If counterbattery hnd been fired on all these targets
the fires could have been 51 percent offectives No eonsideratisn vas
given ir this study to assigned accuracics, hLssigned aceuracies fre-
guently were as higch as 500 yards and Juring cdverse weather seldon
were below 200 yards. 4n interesting question that wes not answered
during conbet in the European Theater isg *If oorps artillery hzd ac-
ccpted the assigned aceurceiss and £irsd on thege which were 100 yards
or less and used those thet werc grenter for their informntion value
only, would the counterbattery fire have been effective?® In those
ccgos where the assigned accuracy of the locations indicat.d that
counterbattery fire would probably not be offective, sdjustment of fire
by sound oa sound (paragraph 134(3)) was used by approxinctely half of
the wiits when confirmations could not bes obtained by either phats
intelligence or air 0P, 114+519413,18,19,20,22,

12, Sound Ranging Registratisns. 41l of the observetion battalion
corronders were definitely ezainst making sound reonging registrations
for th. purpose of deternining & velocity eirrsr for artillery except
as a last resorts The inherent crrors of scund ranging were too great
to use it for this purposs. Registratisns were freguently made for
the purpose of establishing a base point frun which shifts could be
rade to sHound ranging locatdons. .

13« Methods and Technigue.

ae Types of Boses. Standard straight, five or six mierophone
bases of four to five and one-half second sub-beses were slinvst invaria-
bly useds No curved bases were employeds Bases installed bty inspection
wore used until survey was completeds Thers were n very few examples
of irrogular bases, Most units used one-half of the reguler sub-base
lencth s an initicl installation whers speed wrs essentizcls There
wereoseverul examples of four, seven nnd ei ht microphone boges. 1,18,

1] -

b. Identifieation Aidse The aids which were used to assist
the £ilm reader in identifying the initisl gun brezks an the filu weras

(1) & micrsthonc placed in front or rear of one of the
reguler mieroph.nes of the bass. This allowed the
film reeder %o determine quickly whether the sound
aouree was in front or rear of the base for any set
of initisl breaks.

(2) sdditionel micriphones placed helf way between the
repgular tierophones of tho brse. This increosed
the number of points on the curve >f initicl breaks,
meking the curve easicr to identify.

(3) The approximts locatisn of tho gun vas plotted to
assist the film render in deternining the shape of
the curve of initinl brecks. This position was ob-
tained from the estimnted range and azirmth to the
gun as furnished by the sutpost. The >utpost was
equipped with on azimuth weasuring instrurent which



was pointed ot the apparent sourcs of the sowund to
obtain the estimated czimuth, 20

¢+ Deployment of bases. Because of the wide corps fronts
the observation battalions had to employ more thon one base per bottery
for large portions.of the time. Witlin the battery the most -cormcn
installation was thot of two basus orossed ot arproxirotely 30 degrees,
operated on separate sound recording scts but uging only one recording‘
and plotting crew, A variation of this wos the use of erossed four
and five miecrophone bases employing a coimon microghone and one record-
ing sets Hinged bases arplying both the above principles werv also
corrone Norually, three outposts were employed in the operction of the
cbove bagess Battalions orgrnized under the larger T/0 6-75, 1 April
1942, opereted two independent bages per batiery for periods as great
os ons month. Three independent bnses per battalion were opsrcted ef -
fectively by employing a detachient rnde up from the battalion es a
whole. These speciel types of defloyment wore only possible where the
tactical situation was stable. Ly18,19.

ds Counterbattery Technique. The confidenee thot the corps
artillery counterbattery section plec:d in sound ranging influenc=d the
method of attacking sound ranging locations, Vhile the degres io which
cach corps employed sach method varied, the rethods themselves were
quite stendard.

(1) Map Deta Correcteds In those enses whers a sound
ranging locaticn wos considered os aceurnte or where
it wrg confirred by a photo intelligunce location,
counterbattery wes fired on cerrected map dnte, Surs
veillance by sound ranging of the effect of the firs
was frequently obtcined.

(2) Sound Ranging Registration, 1In those ccsss whers
gound ranging locations were not sufficiently ae-
ourate for the firing of uap dota corrected, a aound
ranging registrotion was usunlly conducted at some
distance from the location. The sound ranging arrors
of location of the registration end the torget were
considered to be the seme and ¢ direct shift wos made
betwoen the two loecations. This method permitted the
rassing of artillery fire on the target without .arn-
ing,

(3) Sound on Sound Adjustment. This rethod of attacking
torgets was the nost acccurate but lacks the elerent
of surprise, Artillery shells vere fired one or two
at o time as nesr the target os the data permitted.
The position of ecch set of bursts wos plotted by
sound ranging end the deflsction and rongs corrected
before the next firing. This wes continued until
the pattern of initial brenks of the shells end the
target were identiecl. This nothod was slow and
lacked the element of surprise bub hrnd the advantage
of greater accuracy.

(4) Cgordination with sir OPB.. In ell the above twthods
artillery air (Ps executed surveillence of the
firing whenever visibility pernitted., If they iden-
tified the target they frequently took over the nis-
aion on orders of the corps artillery counterbottery

officer. 1»hv5!17n18|201221 .

es Fositions of Sound Ranging Bases. Where conditions were
Fositiong of Sound Hanglng DASES
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favorable, the observation battalion commmndsrs i )
forverd, Sownd outposts frequently lived with thk:p;c)::;;g 2?2:2::211
of the infantry and did not appear to be less efficient beecuse of the
suall ~yms fire, Several buses were put in and operected where indivi-
duval microphones were between the friendly front lins and the eneLy
cnd could 2ily be serviced at night., In general, however, bases
averaged from 1500 to 2500 yerds behind ghe fr:.nt with out'posts =31
least 1000 yards in front of the base, 18119,20.

14s Mortar Ranging. The ability of sound ranging to locate Ger-
ran verters vas tested at ISIGNY, France, during August 1944 and found
to be successful on Germen mortars lorger than the 60mm in ecliber.
Using straight five mierophone bosce with ocne or two second sub-bases,
sound ran.ing was able to locate effectively end cause the neutralize-
tion of mortars in sll casss where it was abteupted. Cownter mortar
dotachuents opsrated directly with o divisioncl artillery 105mm bate
talione Sevoral reference points were normnlly shot in from which Tra-
pid shifte could be mede to eny worter locations, In order to be ef-
foctive tho ccunter morter sound ranging base hod to be employed about
600 yards from the frout lines with the cutpost strying with the in-
fantry outposts. ZEffective fire was delivered on boih wortorw and self~
propelled guns within three minutes by the use of these boses, Thaough
the method wes successful in the cases where it was used, it was not
the solution to the moriar problem for these reasons:

a. Defilade for the entire bose hed to be available 600
yerds from the front.

b. The terrain along the base and an approach to it hed to be
gueh thet ¥wcohicles could be uses.

ce The nmicrophones wire lines were $950 vulnerable $5 the Ger-
man rorter fire, One base weg unable to go into opereticn for two
doys for this rcason,

d. The bases covored such a small proportion of the frint
that their effect wes purely local. +1713,12,18,20,23.

15. Radio Links Radio link is a term used t2 deseribe the trans-
mfgsion of sound over a system involving wire transnission £3llowed by
radio tronsmission which is in turn followed by wire transmission,
The equipticnt used in the radio link for sound ranging consists of
Modulator Assumbly, AN/GRA-1(), end redios SCR-6104 The purpose of the
sound ranging radio link is to replace wire in the transmission of the
sound inpulss from tho microphoue to the sound recording set. This
equipment wag not aveileble t> most of the field ertillery observatvion
bottalions in the BEuropean Theater of Operations. The battalizns that
were equipped with radio link did not consider it relisble. All bat-
talion eoranders stotsd that there was a definite need for equiprent
of this type and requested that development be continued. 18421,

16, Trainipg. The state of training of the sound ranging film
rendsrs was not satisfactory when the field artillery observation
battalions cntered combat in the Buropear Thecter of Operationss The
inry cause of this condition wes the training practice of‘_sc.mnd‘
ranging on explosives such as TNT ond shell bursts. 4ll troining dn
£ilm reeding efter the bosic instruetion should be agoinst distant

guns, L1s
17+ Major Equipment Defidienciess &ll observation battaliosn eon-

nanders were extresely pleased £t the manner in which the sound rang-
ing equipnent functioned in coubat in the Europecn Thecter. Because
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of the specizlized mature of the eguipment 211 hed aifficulty in get-
$ing some expendeble supplies and winor replacement parts, but this
condition improved as corbat progressed, They express.d the opiniosn
thet o lighbter, sight channel, dry recorder and n lighter plotting
baard, besed on the present Sound Ranging Plotting Board, ML, could
ond should be developeds A definite need cxisted for a licht durable
plotting surface for use with irregulor bases. 14918,19,20,21.

SECTION 4
FLASH RENGTNG

18. Flash Renging Locationa. Flosh ranging was only about one
tenth as successful as sound ranging in locating Germmn artillery,
Throughout the czumpaigns in the Eurcpean Thester flnsh ranging ob-
servers oreratsd wnder edverse terrcin and weather corditions.e Of an
average of 70 ertillery locations per battalion per month of statice
combat almcst all were believed to Lo self-propelled funs. Operating
ageinst rockeds of the nebelwerfer type, flash ronging wes sxtromely
asuecessful, ond fair results were obicined aroinst tergets of op-
portunity. The valus of 4he vest crount of infelligence date, includs
ing individual single flesh rays and negative inforrmation, cennot be
estilnteds Registretion of ortillery was of sreat value tut could
have been performed by the firing battalions. 14517118,19,204

19+ Registrati-n and Crlibreti-n, Registration and enlibrotian
of artillery was a secondary rmission of the field artillory observation
battalions, Barly in combat in the Ewropsen Theater it was found that
the flash ranging scetions were devatin: oo large a portion of their
tine to registration and that the general intelligence mission was be~
ing slizhteds The peneral policy was established that artillery sroups
must plan and stacf their own lateral OFS: for registrations but that
they could still call on the observation battalions in an emergency.
In order to assist the artillery griups joint occupation of observa-
tion battalion OF8 - and restricted use of the wire net was authorized.
Even with these restrictions the numter of special requests for re-
%sgge.tions of division, corps and ariy artillery was enormous. 1,138,

¥ »

20, Methods and Technique.

as Type Flash Renging Bases Employeds The long flash rang-
ing base using four or five observation posts separated by at least
2000 yards was the standard type of deployment, This type base wes
highly favored because of the better angles of intersection obtained
when plotting the fleshes from Gorman artillery or a high burst re-
sistration. Where terrein eorridors lirdited the observation of a pars.
%,iouler @oe& t5 two observation.posts, short vese flash ranging plot-
ting methods were used in relation to these two posts. 7¢18419,20.

ba. Orientation. Survey control was always carried to the ob-
servation posts. Howsver, in order to obtain ropidity in oceupation
of position it was nec:ssery for the flash ransing observation per-
sounel €5 map spot their position end establish their own azimuth.
Ths ability tc observe oni corpute a sun azinuth wes of great value in
obtoining oricntetion. 7:18,20.

¢y Ldjustrent of Fire, The flash renging observation_pasts
were frequently cellet on to adjust rire on targets of oppsriunity.
Where more than one observation post ¢ould observe the target, bi- .
latoral adjustment wes favored. Forvard observer usthsds were gsgg in
tho cascs where the target was visible to only one observer 718,204
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] c'l. Ragianaﬁimar Registrations for the artillery were in-
veriably ‘l.nlaterc;xl cbservation using as many observation rosts as pos-
sible. Either high burst or impact firc was nsed, 7s18,20.

-5 Flash~bang. The terrain on the beitlefields of the Eu-~
ropecn Theater wos such that Visibility of e flesh by more thon one
observation rpost wos frequently impossible. The instrument ozimuth
and the range determined by the tize between flogh and gun sound wers
used eXtensively in determining locations, Thesc dete were not con~
sidered as accurcte locations sinco they wers unchecked by other ob-~
servers. ‘/hen combined on o plotting borrd of casucl flash roys org
on the shelling rerort rlotting boerd st corrs ertillery, thesz detn
frequertly wore the koy fo cxesllent locotions. 18,19,20.

2l. Flashless Fowder end Flares, The German ertillery used on sx-
cellent fleashless powder in £ll of its towsd artillery, Becruse self-
propelled guns did rot use this rowder, it wes deduczd thot most flash
ra.ging locatiorns wers on criillery of this tyres The observation bat-
talion cormandurs were convinced thet the Geruen Lloshlosa powdsr rrac-
tically neutralized the value of flosh ranging in obtaining artillery
loentions. Practieclly all eommsnders Terortod that the Gercens were
using flesrss ns comoufloge to their ertillery. 12,

22, Iraining. The following ircining deficicncics were noted in
the Eurogean Thonter of Operations:

&, Map RBeading, 411 ren in the flash renging section had 4o
be familiar with standard vaps and vertieal and oblique rhotogra:hs,
Suzrlersntal training hzd $o be undertaken in eorbat %o improve the
state of training in these subjectse20

be Orientation. 41l flosh ranging cbeorvers werg not familiar
with the meth.de of orientatisn ineluding azimuths of the suna The
policy of training a selocted few in thesc caleulaticns roved urssund
when these nen beecne sorbat casunlties, 20,

¢e Rgdlos 41l flash rangzing cbservors werg. not fawmilisr with
the operation and saintenanes of the SCR=610. This situetion hed to
be corrected bofore full use was rede of this means »f coigunication,
18,19,20.

23« Major Equipient Deficiencies.

a. Azimuth Instrument, Neither the Azimuth Instrument, M,
nor the British Spotting Instrument, M2, was sctisfactory in cowbat,
4 new flash ranging instrumsnt with tho following charzeteristics
was desired.

(1) Binoaular visiona

(2) Seleative, eight or twenty power lens.

(3} Light proof acale and reticle illurination.

(&) Moisture proof.

(5) Lighter weight ard smaller bulk,

(6) ﬁorizontal arnd vertieal secles that are easy %o road,
(7) Fositive horizontol and vertical rslecase mechenism,

(8) Btadle tripod, 14,18,19,20,21.

“9 -



4b. FlashlSwitchboard. The Flash Ranging Switchboard BD 70
was unsatisfectory in combat in the Europeen Theater of Operntions
bocauae it was nod moisture proof, 14,18,19,2¢,

SECTION §
SURVEY

2he Survey Mission and Accomplishments., The mission of she field
artillery obsarvetioh batialion survey .in the Ruropesn Thenter of
Opcrotions was to provide mop date end survey control %o divisibn,
corps and army artillery cnd to survey their sound and flash racging
installations. The maps thet were provided by the Cerps of Enginzers
werc probebly the best that any army in the history of warfere has had
ot its disposal. Trigonometric stations were abundant cnd cccurate.
Obgervation battalions thet fought throughout the cemprigns averaged
1200 miles of accurate, connecting, traverse survays. Survey porties
established loezl control stations throughout the artillery erea and
ferword almost to the front linss thus weking the task of the reguler
artillery survey partics slmost negligiblo, Azimuth eheeks by sun
shots were used cxtensively., Very little night survey was attempted
bocause of the reaction of our troops to the use of lights., Very lit-
tle tricngulction was cttempted since the terrnin ws more adapbable
to traverse ~nd an' excsllent basiec control alrecdy esisted. All obe
gervation batfclions orerzted swrvey seetions wndsr the direet super-
vision of the survey information center. This center wos one of the
most valuable innovaticns of this war., It was charged with obteining
the trigonometric data from the engineers end disseminzting this with
its own survey control to the artillery survey officers. ZFersonnel
were always available at this eenter who were gqualificd to give advice
on survsy, e2ssist in the repair of cquipment, or ineugurate new sur-
veys to meet chonging requirsments. The accomplishments of the ob-
servation battalion sgrvey gcrties and informtion centers were of the
highost stendards, 210113918,18,20,22.

25, Coust and Geodetic Survey Officers. Officers of the United
states Coast and Geodetic Survey were nttached to most of the field
artillery observetion battnlions., During training they rendered in-
valuable service in sunervising survey instruetior end improving sur-
vey technique. In combat in the Ewopearn Thecter of Operations they
supervised tho survey informetion center and, under the bottalion eom~
mendor, plenned cnd sugervised the survsy control of each corbnt aren.
1,16.

26, Training, Survey tr<ining ir the field artillery observation
battalions was of the highest standard.

27. Mojor Bquipmsnt Deficiencics.

8+ Tiansits. The 20 second Gurley Transii was unsatisfactery.
It fell far beclow the standards of even the cheapest cormercial -tran~-
sits o The dovelopuent and prosurement of two stopdard transits for
the ersillery is nocesserys 219414,18420.

(1) oOne sceond thoodslite for astrononic observation and
triangulation. Ono per observotion battalion survey
pérty and por division nrtillery.

(2) Twenty second transit for troaversce Onal p_er obsarvae~
tion battalion survey party aed per division artdileryy
two per artillery batbalions

b. Ghronometer, A gobd chrononeter, to which the watches used.

- 10 »



in taking astronomic observations could be compered, was n £si

et 6,9,20. pered, was o pecessity
) Tapes. Steel tapes and rupsir cquiprent were nod en—

tirely satvisfactorys Improvarcnt of those iters is desirabl;.zigigo'

d. Night Equipment. Night survey wes impracticel during
cambat because of the reaction of our troops to the necessary lights.
Tho uss of light waves outside the visusl spectrun should be investin
goted end developed. 18420,

e. New Sul."vey Develupment, The survey equipment cud ietl:ds
thet have been used ik the past are slow and subject to personcl errors,
Flecdronic methods of survey should be developed. 18

SECTION 6

METEQROLOG ICAL SERVICE

28+ Detorminntion of Ballistic Jinds, The division artillery ond

the field artillery cbservation battclions detertined ‘the wind aziuths
end velocities up t5 the overcast by the pilot balloon methode Re-
gtricted visibility nsde this methed ineffsoctive except for extrenely
lov angle firing. The antiaireraft srtillery uscd i%s radar equipment
to determine those elements and mrde the data cvmilable to ths field
artillery on a six hour schedulse Bellistic winds based on predicted
data were used to & liaited extent. 6,10,18,1%,20,21 22,

29. Determination of Ballistic Densities. The divisicn ertillery
end the field ertillery observetion bottalions deterrincd the beliistioe
densities by the psyehrometer end borometer methods. Mobile wemther
detechments from the air corps weather squadrons were atteched o each
corps and arry. Approxirntely 30 percent of these detecch.ents were
equipped with radiosonde for the deterninntion of the densitics of the
atmosphere, These data were availoble to the field ertillery om o six
lour schedule. DPredicted densities were used to & limited extent, the
procedure being for ths weather detochient to medify the density lapss
zé"%tglogzthe lower aimosphere bassd on ground mensurcments. £910,12,19,

gl g

30, QCombat Solution of Field Artillery Meteorslosicel Eroblem,
The weather deteehmsnts thet were attached to corps worked either in-
dependently of or in conjunetion with the observation batislicn
metcorological sectisnsi In cither case they were responsible for
receiving the wind and density data from the weothsr cotachucnt attoched
to arry. In those cases where the weather detaclusnts operated in-
dependently of the observation battalion metecrolcgienl sectiocns, the
belliistie messages from both sources wurc broadeost to the field artil-
lery. Selection of the appropriate message was wede by the firing
battalion, When the two wiits wirksd in conjunction with cech other,
the following method of blending wes criployed: 6,10,20,21,22.

a, Wind Dnta, The weather detachrent comparsd the redzr wind
data from the last aruwy wsather nessage to the observetion bettaliont!s
loeal pilot balloon data end indiented how the twd should be integrated
or blendeds =0r22e

b, Ballistic Density. The woather detachmont corr-acted.the
radiogssnde densitiss from the last ermy weather messege to st?t%-?n
elevation, modified the lapse rate in the lower atmosphere as indientad
by local terrestrial measurements, cand weighed cnd CO]}IPU‘ted the bale
listic density message. The ccmploted ballistic density elements of
the message were given to the cbservotion battalion meteor:logical
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section. 20,22,

c. Flotting and Assembling Messagea® The observation bate
talion meteorclogical secticn plotted and computed the finnl ballistic
winds for the messege and assembled these with the bellistic densi~
ties in thozfinn.l nessnge. A messoge was normelly eomputed every two
hours, 1ee.

de Transmission. It had originnlly baen planned Tor the
obsorvation battalions to transmit the metearologicrl nessage on the
corps artillery SCR-28)4 rodis net, ihen this redio net proved too
weaky tronsmission over the SCB~193 net was authorized. When the SCR-
193 did not have the pwier t. give positive transmission, the SCR~399
at corps artillery ws used, The observetion battolion retecrological
section was respensible for delivering the neteoroslogicnl nessage to
the radio set which was t5 mrke the brocdecast ond o the hatteolion
nessnge cunter where a file copy wes reintained, 20422

¢e Division Artillery Mcbeorological Scetion. The division
artillery metecorological section made pilot valloon determinations of
the winds and pspohrometer measuremsnts of density. When atmospherie
econditions permitted obssrvation, division artillery used its local
date for low angle firing. 2l.

f+ Sound Ranging Meteorological Message. This nessage was
computed by either the observation battalion or division artillery
uetcorological sections. Because of the wide fronts involved the divi-
sion stations were frequently abls to give bstter data on the lower
atmosphera, 4 small meteorolo%ical scction was definitely needed with
zach sound ranging platoen. 1420,

g+ Deficiencies of Matheds. The methods used in observing
and computing the meteorologienl datc wepe unsatiafzetory in several
respectss The radar and rediosonde deta were tcken ot too great a
distance from the corps artillery areas The tine log of two hours to
ovsurve, compube, and deliver the detny plus the six hour delivery
schadule, mnde the masscge oight hours old when the artillery finished
criploying it. This was definitely foo out of dote to be trustworthy.
20,

31, Use of Metcorolegicnl Data. The field artillery wes throughly
indockrincted with the valus of meteorological datn, Some units, not
reelizding the time clements involved in the rwssages, applied them too
blindly. Unita should be informed of the observing and computing
times. Rogistrations should bs fired bafore the message to be applied
is reccived ond prefercbly during the observing pericd. 1o

32+ Msteorological Set, SCR-658. This equiprent was not received
in thu European Thecter until after the slose of the combst period.
Its directioncl radio and radiosonde clements place in the ohservation
battalion meteorological seections the eguipnent necessary i‘oI.‘ the de-
termination of ballistic winds, densitics, ond temperatures in over-
cast weather. This equipment should pernit the artillery to have good
loeal date on ¢ four hour schedule, The observing and computing period
will be about 75 wminutes for a corps artillery messoges .

SECTION

COMUMUNICAT IONS

33, Wire Problem in Combat. All observation battelicns repozl:ted
that they laid end mairtcined twice the authorized allowancs of Wire,
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There were sufficient wire crews in the observation batteries but
heedguarters batteries ncefsd one more truck ord crews ALl wire crews
ware slightly small. Light trensportation wns borrowed from other
sgetions and was ossential for maintenance of wiree. This was por-
ticularly true on rarrow roads at night, The practice of cabling wire
by higher headquarters hindercd mnintenance and recoverys Cabling of
wirce was extensively preetised in the European Theater to dmprove ap-
ge&gamcu-. The following wires, used in coubnt, wers commernted upon:
18,20,

&, ¥WellOB. Insulation of this wire was unsntisfactory in
wet woather,

be W-13C. Satisfoctory when used on short lines such as
covzand rost instrllations.

¢e W=l43. Excsllent electrical characteriatics but poor
tensile strongth and fobric cover tore off when removing if from ice.
20,

d. Spiral Four. (Cable Asscmblage CC358), This wire was
too bulky %o use in initial inatnllntions. It was inwvelueble, however,
to inmprove the base during snow, ice or heavy rains, Tests by the
8th Field irtillery Observation Battaliom showed that in wet weather
ti0 microrhones functioned.a great dsal better uaing this wire than
they did using V-110B.

34+ Redio Nets. Very little use was wede during combat in the
Buropeen Theater of the observafion battclion SCR-608 net, Distancos
from battalion to batteries were frequently so great thet this set
would not furction. ¥ithin the batteries the flash renging SCR-610
and a speeial net between scund outrosts and central cmploying the
SCR-610 were used extensively. The battalicn SCR-284 net wes used by
some battalions that did not exchanie these redios for SCEK199. The

lotter was a more satisfactory radio for battalion compunications,
18,19,20.

35. Specicl Msteorolemieal Ket. 4 specinl meteorological net wos
ouployed by the air corps woabther detachments during cowbat in the Bue
ropesn Theater of Operations. Provisicns for 1 similarrnet for the
oxchanse of metesrological data betwwon cdjecent corps and betwoeen
corps and ariy will be necesscrye. The equipnent end personnel for this
ncet rust be provided to the observation battalion =nd to n super-
visory or coordinating _roup at arny level, In orcer t. avold du-
plication of brondcasts the freguency of this net should be in a band .
where all artillery con lisben in and roceive their meteorological
ncssases 2Ce

SECTION 8
RLDAR

36, Rodor Observation of Terrestrial Targets. The conception of
the use of radar in a torrestricl rsle to replece or supploment
visunl ricthods of observation was in its infancy during the cumbot
perinsd in the Buropean Theeter. Troper equimnernt for this work had
not becn developed and the investipotions which were sonducted should
ve congidered largoly as pointing the way toward future development.

a. Fifteenth U, S. 4ruy Badar Schocle The Fiftesnth U. S,
ATTy established two counter morter roder schoosls during Mareh and
april 1945, The first of these schools wes astablished to train crows
for the SCR-584 in a counter rortar role and to acquaint observatvion
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tattallon representntives with the possibiiities of this equiprent,
ilell~trained crews using manual plotting wers cble to locate mortars
up to a range of 7,000 yards with on accursey of 100 vards, Observing
and plcetting tine was three minutose. Boploying automtic plotting -
attachiments, the reodar crew obtnined an accuraecy of 50 yards in oi, cnd
onc-half minutes, The front that one set was cble 45 cover cffeetively
wes 2,500 yards. Because of the size and lock of mibility of the SCR-
584 end the fact that combet in the Burcpenn Theater ended mithin o
foiw doys after the counter wortor crews reported to thoir observatisn
battalion assiznuents, this nethod of locating rortars wes not ef-
fectively used in corbat. The 8th end 16th Field Artillery Observoti-n
Battalions reported locations by rodar bub the situntion wes too fluid
for its practical use. The second school was desifned ns a test of
the MN/APS ~3 radar set, This was a small Novy sct weighing aprrox-
imntely 250 pounds. It was capable of being mounted in two quarter
ton trailers and could be put in action from its travelinr position in
five minutes. This set was not satisfactory for counter w.rtor lcea-
tions without extensive modifications, but did demonstrate that o

lisht weight portable radar set for gervice in the infontry ercas is
possible from a tuchnicel point of views 159205224

b. BRadar GObservetion of Terrestrial Tarpmets and Rermistroé. .z
tionss The antimsircreft artillery rade extensive tests of the SCR-
584 radar set in o terrestrial rcles This set was not desi ned for
this purpose cnd wrs unsuitable from the point of view of rability and
sizes It was successful in locating vehiculer traffic at 28,500 yards.
Movenents of individuals and groups of men were plotied and the
operators were ablus to moke gquite accurate estinntes of the number of
wen in ony group. Plotting of friendly artillery shell bursts t2 an
eatimnted meceurncy of ten yards was possible. Observation of air bursts
wos roro satisfactory than impact bursts. The tests deiwnstrated thet
radar can bs developed as a line of sight observing instrunent, the
use of whieh is not limited by dcrkmess or poor visibility, 11.20,21.

37.. Division end Corps Resronsibility., Explorstzry work in
mortar detoctisn by sound ranging demonstrated thrt, to be effsctive,
counter firos hed to be guickly delivered, OCorps artillery could not
obtain tho neceasary clearances in time to accomplish the mizsion.
Locntions of mortars and nebelwerfers were therefore reporfec direct
to division artillery. The developyment of radar should therefore be
along two lines; o short range, mobile set fur tho division ervillery
and a slightly larger set for the obsorvetion bottelions to accouplish
lony range observation and registretion, 18420,21.

SECTION 9
SUITLBILITY OF ORGANIZLTION

38. Observetion Battalions in Soubot in Zuropecn Thesber. There
were observation tabtalions organized under Teble of Orsanizatim 6-75,
1 4pril 1942, and Table of Orgenizetion cnd Bquipsent . 6-75, ,9 March
194}, in the European Theater of Operations. Tnits of the first type
were able tu deploy two independent sound boses per battery for short
periods. It was rot cleerly desonstroted that units of the sceond
type could not have accomplished this sinece it was never mtte;:’.pted
in combat. The wit commnnders,however, wore sntisfled that it wes
not femsible with the ruduced number of wmen end vehicles. No nobserve-
tion battalions were reorganized under Tables of Organizatisn and
Equipment 6-75, 1 Feb 1945, in bimc to say that it had been tested
in combat. This table is essentially the sams as that of § Mereh 194k.
1,18. .
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39« The {rmy Observation Battalion, In addition to the orpands
corps observetion bettalions thore was one assigned to each arny.,
Battalions assigned to armies werc seldom enployed as units, the two
observation batteries being divided and attached to the two corps of
the arry which had the greastegt obswrvation problems., The head=
quarters of these army observetion battalions were seldom cuployed with
their batteries, 1»18519.

40. Corps Fronts end Observation Battalion Gapabilities. The ex-
cessive width of the corps fronts in the Eupopesn Theater of Opera-
tions was discussed in paragraph 7. The observation batteries were
organized for operation on a 16,000 yard front. To cover the corps
fronts that existed in the Buropean Theater a minimum of thrs. ohscrva-
tion batteries rer obscrvation battalion was necessary. 18,19,20.

4l. Major Changes in Organizction. /4 confercnce of the observa-
tion battalion commanders whose units hed operated in the European
Theater was held at Faris, France, from 18 July 1945 to 24 July 1945.
Besod on their combat experience, they rccommended the following ma jor
changes in organizetion of the observetion battclions:

as Battolion Organization. The observation battalion should
Lbe copposed of & headquarters and headquertors bottery cnd three obser-
vation betteries, 'This recommendaticn wos quolified to the extent
that they desired an additional battery for terrestrial roder observa-
tion if it proved impracticel to oporate radar either from the flash
platoon or as & separate platoon in the present observation batitery.

b. Headquarters Battery Orgenizabion. Thoe overnll organi-
zation of the observation battalion headquarters ond headquarters bat-
tery should remain unchangod. Two additional wire trucks and crews
and adjustment of the: service platoon to corresyond to the inereased
size of the battalion will be necesgsary if an additional observation
battery is edded to the battalion,.

¢, Obgervation Battery Ormgnization. The overall organizo-
tion of the observetion battcries should remain unchanged until radar
oquipment is developsd for observotion of terrestrial tarzets. Ter-
restrial radar observation should operate os part of the flash ranging
platoon or as a seperate platoon in the observetion battery, Ad-
ditional wire and mmintenance personncl end equipment will be necessary
at that time.

CHAFTER 2

CONCLUSIONS AND RECOMMENDAT IONS

42e Employment,

~a. That-employment of the field artillery observation bat-
telion under centralized controcl as a corps artilleyy intelligence
ageney was more effectivs than employment under ducentralized control
with the field artillery group or division artillery.

be That the employment of the field artillery observation

battalion had its greatest value unde stabilized conditions of warfare
and that the value decrcased as the rapidity of movement inerecsed.
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43. Sound.Ranging,

2. That sound renging vas effective in locating the Germen
artillery end that the stanéard mothods of sound ranging described in
Ficld Manual 6-120, Moy 1945, verc used with the following exeoptions:

(1) No curved bases were employed.
(2) Mo ballistie plotting was employed,
(3) Microphones were inserted between the regular micro-
: rhones of the base to give more points on the curve
of initial breaks.
b. That sound ranging locations were not sufficiently

accurate to pormit the indiseriminate employment of mep deta correct-
cd methods of counterbattery Zire.

¢, That wken sound renging locations' were compered with
photo interpretation, excellent results were obtained.

d.  That the following sound ranging equipment should be
improved: ,

(1) Sound Ranging Recording Set, GR3-C.
(2) Sound Ranging Plotting Board, Ml.
(3) Modulator Lssembly LN/GRi-1-{ ), Radio Link.
Ul4e. Flash Ranging.
a. That flash ranging was hot effective in lecating the
German artlllery but was able to accomplish its missions of registra-

tion and general intelligencs.

b. That the stonderd mcthods of flash ranging deseribed
in Field Manual 6-120, May 1945, were employed.

¢, That poor visibility interfered with visual methods
of obsaervation end that a mors positive method of gaining intel-
ligence was neeled,

d. That the following flash ranging sguipment should be
improved:

(1) Azimuth Instrument, M1, end/or British Spotting
Instrument, M2.

(2) Flash Ranging Switchboard, BD70.
L5, Survey.
a, That the survey sections of the field artillery observa-
tion battalion, employing the methods described in Ficld Manual 6-12@
May 1945, succsssfully established survey control throughout the artil-

lery arca.

b. That the 20 second Gurley transit was not satisfactory
in combat.

¢, That survey gections needed lighting dsevices outside the
vigual spectrum for night surveys.
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46, Meteorological Service.

ge That tho field artillery observation battalions did not
kave the proper meteorological equipment during combat in the European
Theater of Operastions to furnish a satisfactory metcorological messege.

by That the observation battalion, the air corps mobile
weather detachments aud the antiaireraft artillery cooperated te furnish
a meteorological message that was satisfactory with the sxception of
its freguency.

c¢e That Meteorological Set, SCR-658, errivec after the end
of combat in the Buropean Theater of Operations and is satisfactory
except in the time roguired for' observing.

47. Ceoumunications. That a special meteorologieal radioc net was
necessary in combat in the Huropean Theater of Operatious,

18. BRedar. That it was successfully demonstrated that radar could
be used to obtain intelligence, locate mortar projectiles, and okserve
for re,istretions.

49. Suitability of Orgenization.

a. That thraes observation batteries per field artillery ob-
gervation battalion were neseded during combat in the European Thester
of Operations.

b. That redsr methods of observing ars needed in the field
artillery observation battalion to supplement visual nethods.

SEOTION 2
RAECOMMENDLT IONS

50. Mission, That the missions assigned to the field artillery
observation battalions in Field Manual 6-120, May 1945, should hot da
nodified, ’

51. Employment. That the principles of tactical employmsnt of the
field artillery observaetion battalion desoribed in Field Manual 6-120,
Mey 1945, should hot be modified.

52, Organization.

a., That the field artillsry observation battalions should
be soorganized with three observation batteries per battalion,

b. That one field artillery obserpvation battalion shouid be
reorganized on an experimental basis with a radar platoon in each
observation battery.

¢« That additional communications, maintenance and §ervice
porsonnel end equipment should be added %o compensate for the in-
creases recommended in paragraphs 52a and 52b.

d. That persomnel and equipmsnt fo establish a metecrological
radio net betwsen adjacent corps and between corps and army shoulc'l be
added to the headquartors battery of the field artillery observation
battalion, That a weather officer with personnel and equipment for
supervising this net be at ermy level.

53. Training. That the regular course of instruction at ths Field

- 17 -



Lrtillery School, Fort Sill, OXKlahoma, should stress the analysis of
intelligence data in a counterbattery intelligence course for sll field
artillery officers.

54, Equipment.

a, That developm:nt of the equipment described in Inclosures
10D, 1S, 7T, and 19T to the report of the 4Lrmy Ground Forces Eguipment
Review Board, 20 June 1945, and concurred in by the Theater Commandsr ,
Buropean Theater of Operations, will meet the requirements of the field
artillery observation battalions.

b. That the development of metecorological equipment should
be continued with a view to decreasing the time consumed in observa-
tion, computation and delivery of the field artillery ballistic message
to the using units. '
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