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STUDY OF FIELD ARTILLERY CUNNERY

PART ORE

TARGET LOCATION

CHAPTER 1

OBSERVATION

1. Furpose, To preparc a study on the methods em-
ployed in this theater for loceting field artilloery tar-
gets and to evaluate the various methods used and the
gunnery technique employed in the neutralization and
cestruction of thess targets, '

2, General, The advancement made quring World War
IT in mothods of locating enemy installations has been
on: of the outstanding improvements in artillery technique,
Apencics that have proven valuabla for this purpose in- -
cludce photo interpretation, sound ranging, alr observers,
grourd observers, prisoncrs of war interrogaticn teams,
military intelligence interrogation teams, shsllrsp toams,
radar, and intolligence personncl of all echesleons, All of
these agencics, oxoupt radar, were employed in the last
war, but in the interim between wars much of the technique
was forgotten and fow developments were mcde, The neglact
of the Important subject of target location was dues in
lurge measurc t¢ the lack of azdoguate courscs of instruct-
lon in our service schools pertaining te Corps and srmy
artillery., "The tulk of target locations were nede at
Corps levol.

3. Prc-War Training. 2Prior to thc participation in
contat by Upnlted Stéates troops in this war target location
was a neglocted subject insofar as the fileld artillery was
concorned, bBetween World War I and Vorld War II gunnery
techninue was improved proagrcssively but litile thought
wid deveted to the fact that, in order for excellent gun-
nery to have the desired etfect on the e¢nemy, the location
of his installations must first be determined by an ob-
server or some other asency or combination of agenciss,
For yeurs gunnery instructers ascigned targets to students
ab scrvicc practice with the stendard expression "machine
guns in the vicinity of that tree", How to determine that
machine guns were in the vieinity of the tree was scldom
mcntioned, The field artillery was cognizant of the usea
of various agsneies and methods capable of employment in
the loecation of targets; but, since the incentive caused
by belng "shot at! was lackirg, end so much time wags cme
ploycd in teaching officers to shoot properly, littlec was
written or teught on the subject,

4, Obscrvers.

a, The location of enemy installaticns by obw
servers, both ground and ailr, wes covered in training


mailto:inttA"@.tion

literaturs end reccived some attention prior to this war,
In ag@ual practice, howsver, artillerymen side-gtepped
ths @1fficult gubjeot of target location and placed em-
phgsliogn developing good shots instead of both observers
and s R

. b, TFarly combat ecxperience in Africa and the
Pacific convinced artillery commanders that gunnery
mothods were sound, but the ability of observers to looate
the onemy and Lo evuluate what they saw left room for much
improvemont. The fisld artillery was quick in reflocting
thos¢ opinlons by producing training literature on ob-
gervatlon, but the Adifficulties encountered in teaching
officers to shoot continued to be cf primary interest and
training in obscrvation as a general intelligence agency
coutlnued te be noglected,

5+ Ground Obgsrvers,

a8, Ground obscrvers may be classified as fixed
or gtablc observecrs and ferword obscrvars, In combat
forward observers were often static and could in those
caacs be clusaifled os fixed, In this report only flash
teams from observation battalions cnd teams monning sur-
voyod obsorvation poste will be referrsd to as fixed or
gtutic observers,

b, Avnllable records do not permit an accurate
comparison of the valuo of fixed ¢r forward cbservers,
Battalion after-actlion reports and journals indicate that
practleally all adjustments by ground obscrvers on ob-
scrved targots wure mwede using forward observer methods,
but thoso do not indicate thut the torgets were located
by forward observers, For a comparison of targebts located
by various methods soce paragraph 26,

¢. Artillery commanders are unanimous in the
cpinlon that the number of forward observers must nsver
be loss than one_per infantry company or combot unit of
compurublo 9lze.,+32)3. This Includss companics in reserve
yines their commitmont cannot bg held up pending the ar-
rlval of an artillery observer.

d. cintaining sufficient forward observers with
supported units was a difficult problem for direct sup-
port battelion commundsrs, When observers wers furnished
on the basis of one per infantry or tank company; it was
somotimes necessary to furnilsh twelve from one artillsry
battalion, Thils oceurred in spite of the fact that in
tho infantry division artillery tables of organization
forward obscrvers wore not ineluded until after the in-
vesion of tho continent--and then only three¢ per bat-
talion., Armored artillery battalions in armored dlvisions
were provided with threc forward observers and parties
in the table of organization, but the neccssity of work-
ing with small task forces of both dinfantry and tanks
resulted in on acuto shortoge of obsorvera in these units

alao,

¢, Another difficulty experisncod with forward
obsorvors was the problem of furnishing observers for
roinforeing infantry when infantry battalions end regiments
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were attached to divisions, In order to furnish ob-
servers for thesc attached units, vattalion commanders
were forced o use inexperienced officers and non-com-
misgioned officors or take experienced officers from
other Jobs where they were needed, Ons solution to this
problem was found when, during an engagement in April,
1945, a battalion of infantry from the lst Infantry Divi-
sion was attached to the 34 Armored Division. By mutual
agroement betwsen the division artillery commanders the
observers and liaison officers from the lst Infantry
Division Aptillery remained with the infantry battalion
from the lat Infantry Division, This allowed the in-
fantry battalion to enter the battle with old friends
from the artillery whom they knew and trusted, The ar-
tillery commander of the 3d Armored Division stated

that this solution was completely satisfoctory.

6. Organization of Qbservation,

2, In the early pert of the European Campaign
the organization of observation varied according to pre-
concelved ideas of artlllery commoiders, As these com-
manders gained experience, standsrdization of methods be-
came apparent within corps. Between corps there was con-
sidserable diffoerence 1ln the organization of observation
because of the different manner in which corps organized
for combat, For example, in some corps no attachments
were made to divisions, In ‘other corps semi-permanent
attachments were made, In the first instance, the XIT
Corps organized observation as cutlined in the follow ex-
tract from the Corps Artillery Standing Operating Procedure:;

* * * * 3

"Each artillery battalion with a mission to rein-
force a direct support battzlion furnishes two forward ob-
gservers if the direct support battalion is being reinforcsd
by more then one battalion; three forward observers 1f
the direcet support battalicn is being reinforced by only
one battalion,

"Forward observers from reinforcing battalions
pass to the control of the direct support battalion com-
mender (par, 39, FM 6-20}, They sach are equipped with a
radio and a telephcne with at least two miles of wire,

The rodio has sel on it one channel of the reinforced and
one channel of the reinforecing tattalion, Targets are re-
ported to the rsinforced battalion, which designates the
battalion, if any, which is to be adjusted by the cbserver,

"Direct support battalions maintain = forward
observer with cach infantry compeny at all times,

"pivision organizes its ground observaticn so as
t0 observe the hostile area to & depth of 4,000 yards to
the front and to exposed flanks,
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"Each corps group, using at least one ohssrver per
battullgn, organizes its ground observation so as to ob-
sgrve, in general, the hcstile area beyond 4,000 yards,
w@th lataral.limits generally as indicated by its mis-
sion and by its pousitlon arsa with relation to other
groups. The organization of each group includes facil-
lties for ot least one base for high burst registration,
Flank groups sre responsible for the Corps flanks.

"An artillery unit operuting with a separate
tank bottalion, sends a forward cbserver to obssrve from
the observer tank in Headquarters Company, Communication
is from the SCR 508 in the tank to the SCR 608 at bat-
talion fire direction center., The commcn contact channel
may be used (par, 60c¢),

"Pricrity in selscting-0P's is direct suppors,
flash, division genersl support, Corps.,"9

* * * * *

In bthe XIX Corps, where semi-permancnt attachuentd wers
made to divisions, regquirements consisted of having each
corps bottalion of a reinforcing group sstabligh static
observation pcsts to cover the zone of its fire pos-
sibllities, In addition each group headquarters was re-
quired to maintain at leagt one observation pogt, Nor-
nally a group having & general support mission and not
reinforcing the fire of a divislon was required to have
only one observation post for registration of all its bat-
telions, The use nade of forward cbservers was dictated
by the division artillery cormandsr,

b, In divisions thsre wees a standard organi-
zation of observation dictated by the needs of the sup-
ported arm, This organization consisted of ths assign-
ment of forward observers on the basis of one per
infantry or tank company and in slow moving situations,
the addition of from one to two static cbservation posts
per battalion, Observers from direct support battalions
wort not assigned zoncs of observaticn tut were coordin-
ated by battalion liaison officers tc obtain meximum ob-
servation in the zone of advance or defensive sector of
supported units,

7. Artillery Air Observation Posts,

a, Since this sudbject is covered in detaill in
Theater General Board Study No. 66, "€rganic Field Artillery
AfT Obsérvation", tiis report will not attempt a complete
dnalysis..

b, A study of available data Justifies the
statement that the fleld artillery air ochsgrvation post
was one of the most valuable agencies available for
locating enemy installations, In comparing the number
of locetions nade by air observation posts with other
agencijes a wide variation is found among units, Statis-
tics support the statement that not less than ten per-
cent of all chbserved targets were located by alr observa-
tion posts, and in many instances this ray e increased

to 50 percent,

-l -



¢, Organlzation of air observation posts fol-
lowed a general trend in all units in spite of minor
variations, Commandsrs ars alnost unanimous in the op-
inion that air observation posts nust be capable of op-
erating under either centralized control of corpg, divi-
sion, or group or decentralized to battalions,<1714.
Observers were either permanently assigned this duty or
retated with forward observers, The nmajority of the ar-
tillery commanders favored permanent assignrents and in
support of this the Wer Department authorized flying pay
to personnel designated os artillery air observers.

4, It was learned through eXperience thet ob-
gervers wcrejmuéh more efficient if assigned sectors cf
observation,ls3s5.It was a policy in most divisions for
division artillery to assign sectors of observation,

This did not preclude reporting and firing on targets out-
side the essigned ssctor but 4id glve the ohserver an ares
of primary responsibility. The nuwber ¢f observers in the
alr at cne time in any unit depended on the intensity of
action or rapidity of movement, However, it was standard
practice in all divisions to have at least one plane in
the air whensver weather conditlons peruitted,

8, Observaticn by High Perforpance Planes.

8. High performance aircraft were used in all
corps to supplerient and extend observation facilities
organic to ficld artillery units, The operetional tech-
nique eriployed was basically the same in all armies and
was referred to as ARTY/R (Artillery Reconnaissance).

b, Initially requests for ARTY/R were processed
through G-2 air and C-3 air channels as described in para-
graph 10-below, but as the importance of ARTY/R becanme
apparent, arny artillery officers were given specific al-
lotrents of duily ailr sorties for ARTY/R missions, In
making allotnments to corps it found that an automatic
deily allocation of several ARTY/R missions to each corps
facilitated planning, The practice of holding several
nissions in reserve at arny level for impromptu calls al-
lowed flexibility in meeting sudden dengnds for nissions,.

ce Missions may bo classified ag follows:

(L) Search nissions which consisted of dir-
ected search for profitable targots
within the fire possibilities of the
COrpsS.

(2) Observation of prearrenged concentratlons
consisting of observing and reporting
the overall effect of a prearranged con-
centration on a definite target,

(3) Adjustoent mission consisting of locat-~
ing and adjusting bracket fire on a
specific target,

(4) Reglstration mission which consisted of
adjusting & single gun by bracket nethods
on a tlearly defined base point or check

point,
-5 -



~d, Filots wers briefed for all missions by ground
liaison officers, Brisfings for artillery fire missions
were generally unsatisfactory becanse of the time element
involved in getting information back from the corps Fire
Direction Center to the Photo Reconnaissance Group, For
this reason corpe artiliery commanders ugdally preferred
search mlssions rather than prearranged,’»>,/.Briefing
by redios after the plane was in the air at times proved
suceessful for artillery missions,’ The following ex-
bract from & report on the Brest operation is an excel-
lent commentary on the briefing of pilots,

"REPORT ON THE ARTILLERY WITH THE VIII CORPS IN THE REDUC-
TION OF BREST,

22 Ahugust - 19 Sepbember 1944,
“SECTION IV SPECIAL ARTILIERY SUBJECTS.
6,  Arty/R,

* * * * *

"y, Briefing of Pilots.

(1) It wes initially planned to have an
officer from the Corps Arty headquart-
ers go to the alr base daily with data
for the briefing of pilots on all tar-
gets planned Tfor the following day's
misaions, This proved impractical due
to the movement of the base field for
the TAC/R (Tactical Reconnaissance) :
Group from RENNES to a field noar PARIS,
a polnt too remote to permit these
daily contacts, As a result, it be-
came necessary to brief the pllots
while in the air,

(2) Pilots reported in by radio, having
been previously instructed on-the loc-
ation of the ground radio set, which
was further identified by pancls-dis-
played on request from the pilot,
Pilots were also furnished with a map
showing the locations of the battcries
tc be used for Arty/R adjustments to
help‘in determining the Gun Target
line, each battery being identified
by a code letlter,

(3} Targets were deslgnated to the pilot
in the air by map coordinates and
description, inecluding references to
prominent terrain features in the vice-
inity., Little difficulty was experienced
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in directing the pilot to any desired
point, and this method proved to have
the greast advantage that the target
of the most importance at the time
the pilot reported in for the mission
could be given priority, which would
not have been possible under a systen
of briefing a day in advance of the
missions,

(4) OCertain points which facilitate brisf-
ing pilots in the alr are worthy of
specific mention:

(a) A gunnery officer in the fire
directlion center should, if pos~
8ibls, have an air photo of the
target area with the suspected
target location marked on it,
to make description of and ref-
crences to prominent terrain
features sasy and accurate,

{b) Target areas should be studied
by the gunnery officer and
bricfing notes prepared well in
advance to avoid delay while the
plane 1s circling the target area,

(¢) A prearranged mep coordinate code
should be agrced upon to permit
adviging the pilot of the location
of the adjusting battery, The
system of plotting the batteries
at the start of the operation is
not effective, as it is impos-
gible to predict the displace-
ments whieh will bhe neoessary as
the ettack develops."

* * * * *

e, The amount of general intelligence on target:
location obteined from observers in high performance alr-
craft cannot bhe determined accurately since gencral intel-
ligance often came to thc artillery from G-2 sources, The
nuwber of missions fired by high performaence aircraft in
comparison to other means of observation was very low (ses
paragraph 26, this report, for-an example); however; in
most instances the adjustments, registrations, etc.,, made
by nigh performance aircraft could not have been perform-
ed by any other existing agency,3sl,5.

9. Soung,

a, Theater Board Report "Field Artillery Obser-
vation Battelions" contains a complete analysis of this
subject, In view of thisg fact this report will not con-
tain detail,

b, In June 1939 "B" Battery of the lst Field Ar-
tillery Observation Battalion was activated, Prior to
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that time the 1st Field Artillery Obscrvation Battalion
consisted of a headquartcrs and one lebttsr battery, This
unit was the onq.y obssrvation battalion in the United
S‘ba{;es rmy g{ltll 1940 when two other battalions were
activated, .W%th this background and sound cquipment
judged by civilian experts in seismography to be'ten years
behind commercial products used by oil companies, sue-
cessful obscrvation battalion commanders should bs given
credit for an outstanding performange,

¢, Proof that sound plaoycd an important role
in torget location is found in abundance in numerous re-
ports znd records,8 As an example, under static conditions
sound ranging averaged 750 locations per battalion per
month on aetive fronts., MNany of these locations were rec-
ognized and reported as roving self-propellcd guns, but
confirmition by other sources of intelligence indicates
that sound ranging locatéd the majority of enemy batteries
with reasonzble accuracy, In one representative corps 100
sound locations were subsequontly ingpccted and the average
crror of locaticn was determined to be 156 yards, An
analysis of results to be cxpected, had all these locations
been acccpted as mccurate and fired on, was made by this
corps artillery and it wis determined that 51 percent
would have received effective fire,

d, Sound locations werc seldom accepted by corps
counterbattery sections as aceurate snough to warrant
counterbvattery fires, However, scund locations proved
invaluable in confirming locations determined by other
intelligence. The coordination between sound and photo
locations permitted very accurate locations of enemy bat-
tories, This coordination also eliminated dummy positions
which wéré accepted occasionelly by the photo interpreter
teams, S 1019

10
10, Radar.

a2, The use of radar asg a means for locating
ground torgets was tested in combat by the XV and XX Corbps,
The following extract frém IMMEDIATE REPORT KO, 90 (Combat
Dbservations}, file.370.2 {G-3), 1 November 1944, 12th
Army Group ie¢ an example of what was accomplished,

* * * * *

I USE OF RADAR FOR LOCATING GROUND TARGETS

"omments of Officers of XV Corps Artillery and AAA units:

w1, General, The 214th AAA Bn has sxperimented
with the use of radar to locute moving g,round_targets at.;
night , with somc apparent success,” The experiment was in-
itiated by Lt Col Carl W, Kietzman, CO 21lhth AAA Gun Bn
and Capt Richard ¢, Matleck, Bn Redar O,



"2, Introduction to experiment, The ic’xea.was sug-
gested whell it was noted that convoys of US vehicles
showed up in the range scope of the SCR 584. At the
time, the set was located on a high hill and bhad an axinl
line of sight on the highway along which the vehicles
were moving. As thoy came cver a high point some 5000
yards away they showed up as moving pips on the Tunge
gcopes, The pip movements showed up for 100 to 200 yde
before being lost among fixed torget plps, cauged by trees
and bushss,

"3, Installation, Bssed on this ocxpsrience and in
accordancs with the iine of sight characteristics of radar,
an installation was made in thc XV Corps srea, overlook-
ing enemy territory. The set was placed ag close as pos=-
sible to the enemy positions in order to got the maximum
response from the moving vehieles, whkich ordinarily show
up quite weak on the scops, The position sclected wes
in full view of the enemy, For this reason it was decld-
ed o fortify the position and to operate only at nlght,

"y, Operation.

"g, The intention was to locate enemy movement
on the roads and pass on the information to XV Corps
which had set aside certain bns of arty to fire on the
targets found, The radar was to report the locutlon and
direction and speed cf travel and the arty was to compute
the point to fire on, then drop o time on target (TOT
shoot on 1it.

"b, The most succesasful method of detection
found was to point the parabola at & high point on an
axial highway and w.teh for pip disturbance to occur at
the range to the road, Aximuth and range weroe dstermined
from a map, A vehiecle moving through the beam would
cause the pips alrcady present from fixesd targets to sud-
denly move up and down and then stop after the vehicle
had passed, In some cases when a disturbance was noted
the pip causing the reaction ccould be noted eclenging in
range for a short distance,

"c. Since positive detectlon depends on noting
a change in range, the method employed limited the search
to roads which were-axlal to the radar, When disturbances
of the pip ocourred, it was noted that the tracking cur-
rent meter of the auto-track unit oscillated violently
and swung mere than normel, so it was used as an ald in
detecting movement, :

"5, Besults, The operation was begun on 22 Oct-
ober and by 29 Cctober movsient had been deteetod on
thres roads and ons cross road, In the five nights that
it was possibls to operate, & total of twelve fire mis-
sions were sent .in on these targets, There wasg a dig~
tinct change in the pace of traffic after the firing in
sach case, and it was believed tlat some vehicle S Wore
halted as & result of 1%, 4s on example, the cross road
was watched for several nights and when movemont was delh-
ected it was shelled. Four nights leter the cross road
wes again checked and no movement was deteccted, A switch
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was then made to a qirt road, where movenent wag detected
and fired upon. This movement also ceased,

"6, Conclusions.

"a. The limited results of the operation were
pgrtly due to the wet weather. When it was wet it was
dlfficglt te pick out moving echoes from fixed echoes.
"fhen fixed targets, such as hills, trees and bushes
were wet the pips from them were accentuated and bounced '
muck more than when dry., This made it difficult to dis-
tinguish the 'bouncing pip' caused by the vehicle from the
Pplps caused by the fixed targets. Yhen one was detzcted it
goon became lost in the fixed echoes,

"b, It was felt that the use of radar Tor
locating ground targets has definite posgibilities and
the effectiveness of our field artillery might be in-
cressed by the use of small portable radar sets. Ex-
periments are being continued with new sets with a nar-
rower pulse width."

% * * * *

b, In another report from the XV Corps the fol~
lowing statement is nade:

"Experience has indicated that accuracy of
tarpet location by radar in a properly surveyed position
varies from 10 to 50 yards, depending upon the wind, the
amount of moisture in the air, exverience of the op-
erator and nature of the target. The upper limit was
seldom executed except under edverse conditions of ‘
weather, During the periocd 21 January to 13 March 1945,
radar lccabted 34,43 percent of the observed targets.”

ATR PHOTOS

11. Pre-War Develepment, With the development of
good cameras with which large areas could be photographed
without undue distortion, ailr photos became a subject of
much interest to the field artillery. Mcst of the in-
terest shown by the field artillery, however, was in the
use cf air photos as Ziring charts or for use in producing
photo maps. The value of air photos in intelligence work
was recognized, but training in the use of air photos for
locating targets was not emphasized in field artillery
training.

12. Developments in Combat.

a. =arly in the Africen Campaign it became ap-
parent tlat facilities for securing air photos for firing
charts were entirely inadequate. It also developed that
we were not trained or squipped to make proper use oOf
the photographs available for intelligence purpoges,

Our Tailure to make efficient use of air photos was mag-
nified by the fact that the British in the same theater
were making excellent use of them in thei; intelligence
work, During the Sicilian Campaign definite steps were
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nade in lmproving this situation, 3By the time plans
were under -wayfor the invasion of France, artillery comn-
manders were definitely sold on the value of alr photos
in locating targets and had initiated intensive training
to assure successful use of this intelligrnce agency.

b, In general, the method for proceasing alr
photos adopted by our army paralleled that used by the
British, There were variations in different armies and
corps but the following procedure was used generally:

{1) Requisitions for phctographs were made
by division or corps artillery S-2 to
the division or corps G-2, The divi-
sion G-2 passed his request to corps
G-2 air and he in turn made requests
on ths army G-2 air., At arwmy priorities
were established and requests nade on
the supporting air unit through the
combined operations section of the army
tactical air ccrnmand, The starf rec-
onnaissance section of the tactical
air cormand coordinated and prepared
plans for the employment of tactical
reconnaissance and photo reconnalssance
units, These plans were then trans-
mitted to the reconnaissance group for
executlon, Note thet priorities within
the ary units were establishcd by the
arpy commander and overall alr and
ground priorities by the air coumander,

(2) Results of mlssions performéd were re-
ported tc the staff reconnaiasance
section wheres they were dlsseminated-
immediately to the G-2 {air) section,

A 2 sectlon, tactleel air coiginnd and
the air force involved., Pilols return-
ing from tactical reconnaissance and
photo reconnalssance missions were in-
terrogated by army ground liaison of-
ficers with the reccnnaissance group,
Urgent informetlon was telephoned by

the ground liaison officer direct to
corps necding the information, Detaile
ed reports were glso phonsd as sgoon as
they could be assembled, They were fol-
lowed by a written report for confiruation,

{3) First priority photos in limited quanti-
ties, usually three prints, were gen-
erally deliversd by courier to corps,
Deliveries could be pade in eleven hours
after photo reconnaissance planes had
landed,ll Quantity production could be
accomplished in 24 hours, Reports in-
dicate thaet these times were seldon
attained,

(L) Priority prints when deliversd to corps

were usually distributed two to the
corps G-2 interpreters and.one to the
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ccops artillery, There was no es-
tubl?shed basig for distribvution of
routine quantity producticn of photo-
graphs, but a close coordination be-
tween corps and division G-2's and
artillery S-2's usually provided the
artillery with a feir share of the
rrints available, The "fair share™
actually provided 1ittle air corps
photography forward of corps insofar as
the artillery was concerned, That
which was provided forward of corps was
-too o0ld to be cf any use except in
static situations,ly 3y 1=,

{5} Ground liaison officers assigned to
group headgquarters and sach squadren
were responsible for briefing pilots
reference the ground situat ion and in~
Terration Cesired by ground force units,

(6) As an exanple of the number of officers
and ren required for an arny photo
center, the Third Arny Phcoto Center
consisted of 25 officers and 50 enlist-
cd personnel, The center was located
at the airfield occupled by the 10th
Photo Reconnaissance Group, They per-
forned interpretation of air pheotes
required by-units of ths arny, includ-
ing 1st, 2d, and 34 phese photo in-
terpretation reports. In addition
they distributed photos furnished by
thez 10th Phocto Reconnoissance Group
to Third Army, its corps and divisions.?

13, PField Artillery Requireuents,

a, Both vertical and oblique Ehotbs proved es-
sentiel for use by the field artiliery,Ll, 3, 5, 0O, .

b, Two types of verticals were used generally;
(1) basic coverage of the baittlefield with .scales fron
1/10,000 %o 1/25,000 and (2) dally coverage of enemy in-
gstallations to the depth of his long range arblllery with
scales fron 1/6,000 to 1/10,000, The former was needed
down to ineclude battalions and because of freguent shifts
of units, a constant resupply was roqiired. The latter
were Lost valuable to the corps ertillery for counter-
battery intelligence but were required and usgd gy lowar
ochelons whenever photos could be secured, L, 35 O

¢, Obliques made by high porforuonce planes
wore valuable for planning and orientation of observers
of all kinds, but thers is a confliet orf opinion as to
the volue or necessity of gridded oblliques for use as
described in eppendix VI, IM 6-40,1, 3+ Obliques nade
using artillery air observation posts ars discussed in
paragraph 17 of this report.

14, Adequacy of Supply, It was felt by nost con-
manders that the supply  of alr photos as t0 nunber was
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edequete but that the tine lag fronm exposure of the filn
over the target arca to delivery of prints was exccssive,l?
There were several causes for this delay, One difficulty
was that communications with the squadrons taking the
photos were not adequate, Another dirficulty was the
slowness of distribution caused by passage through tao
many hsadquarters,

15, Interpretation, A photo interpretation tean

was ermployed &t ¢ach corps artillery fire direction cen-
ter or command pcst depending upon the izethod of cocrdin-
ating intelligence fron the interpreters amd the ob-
igrvation ba;c;l:aiion. The interpreters were essential to

¢ corps artillery in order mecuratel 13 .
conf irm sound and flash locations and Séa?ni%t%“’i‘é%%‘%{é%
through other sources, Where two corps fire dirsction
cent ers wore enployed because of wide frontages, two
interpreter tecams were needed, % division level it
was found satisfactory to make use of the facilitlscs of  °
the photo interpreter team at division headquarters,3»2»6,9.

16, Photos &s Firing Charts or Supplements, There is
no evidence from this theater to suppcrt the pre-war are
tillery dewands for vertical photos to be used as firing
charts, As a supplement for correcting detail on maps
and charts and fog'plénning fires, photos proved valuable
at all levels,lr @4 9, .

17, Photos Made by Artillery Air Observation Posts,
Thoater General Board Report "Organiec Fiecld Artillery Air
Observation" treets this subject in detail. TField artil-
lery and oths? liaison planes can and did take obligue
photogrephs of arsas irvediately slong the front lins,
Taking advantage of local breaks in the weather, they
could at tines get photos when high perforzance planes
were grounded, Delivery could ‘be nade the night of the
day on which photos were taken, and digtribution to in-
clude infantry platoons was possible, Artillery com:anders
do not feel that those photos replace air force obligues
which cover areas deep into the emsny territory. However,
it is bslieved that obliques taken by artillery planes
supplement the air force pictures apd %I"G of great value
to both the artillery &nd infantry.2, &, 9

CHAPTER

SHELLING REPORTS

18, Baclground, The study of shell craters andé
traces to dctermine both direction and range to the can-
non which fired the projectile cannot be considered as
new technique, Studies concerning this sudbject had been
made anl reported on by the Fileld artillery Board and
Field Artillery School; but, like other reans of target
location, lack of erphasis in tralning prior to this war
relegated this subject to the status of forgotten tech~
nique. As a matter of interest the first practical use
r.ale of shelling reports by US artillery against the
Gernans in this war was initiated by Captain George
Morgan, S-2, of the 32¢ Fleld artillery Battalion cof the
lst Infentry Division, In Decenber 1942 when this bat-
talion was supporting the 78 Infantry Division (British)
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at Melgez-El-Bab, Tunisia, Captain Morgan became in-
terested in shell croters and fragments and compilled &
reference monual for his own use, Later he becaie as-
sistant counterbattery officer of the II Corps and by
conbining the results of his research with Cata obtain-
ef fror: the 1 and 8 Arnies (British), he'was able to
produce e reference nanual part of which, in one form or
another , was used by counterbattery intelligence per-
gsonnel in this theater,

19, Developuent,

a, Prior to the invasion of France, lsssons
lcorned in combat in africa, Sicily ond Italy had receiv-
gl wile distribution acong US forces scheduled for pear-
ticiprtion in the invasion, Artillerynen in all echelons
were awars of the importance of shelling reports and traln-
ing reflcected this attitude,

b, In acddition to the training reccived by
field artillery personnel, an intensive educational caii-
paign was initliated by the First Amy Artillery Officer
to acquaint other branches with the néaning and inpor-
tance of the nilitary term "shellrep", "Shellrep® forms
and compiste instructions were given a wide distribution
and by D~Day the "forgotten technique™ had been roviwved,

¢, The operational procedure slopted by each
corps for obtaining shellreps varied after sxperience in
coizbat, In some corps shellrep teans, usually consisting
of two nen equipped with an azimuth neasuring instrument
and culipers for neasuring shsll fragrents, were reguired
of coch battalion and group headquarters, In one corps
three -teans per battslion were required, while in an-
cther, special enphasis was placed on farward observers
and liaison offiders$ obtaining shellreps with no special
teons required,l, 3, 9.

20, Use Made of Shellreps; The following extract
from "The X11 Corps in Coubat™, dated 13 August 1944 -
8 May 1945, outlines in detoil the typical use nads of
shellreps at corps fire dirsctlon centers,

* * * * *

EXTRACT

"8, Shellreps, Arshellrep is a'report of houstile
shelling which conteins, as a wminiioun, inforsmtion on
irpaet area, and the tiwe and Adircctlion frot: which the
shelling cawme, 1f possible, it should also include angle
of fall, time shelling began and tiie ceased, nunber of:
hostile guns, type of shell, and fuze, nunber of shells,
nunber of duds, nature of fire, target and Jdanmage, The
riore itens included and the higher the degree cf acecuracy,
the nore velue is the shellrep,

"a, Shellreps are classed as ‘general' and

ttean'. A general shellrep is of approximate accuracy o8
to target area and direction of fire, It.ls the kind of
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report which might be expepted to come from infantry or
englneers or cther units not prinarily concerned with ar-
tillery,  On the other hand; 2 'team' shellrep is of
surveyed accurecy {See VIIT, Anncx 4),

"b. Hooh artillery battalion raintained three”
two-nan shellrep teams, eagh higher heudguarters had onej
and the observation battalions maintained four, (Inel 3,
Annex A}, ‘I‘heseAteams had tc be sslected and trained
and: nede responsible for their work in the Same roanner
#s a soldier filling o T/0 position was responsible for
his work, Direct support battalions obtained reports of
shelling 1n areas accupied' by the infantry or arumor, and
other battalions and higher heaiquarteors were responsible
for areas wlithin 1500 yardeg of their instal lations, In
practice, there was no limit of responsibility for other.
battallons and hlgher headquerters; in one instance, a
tean from the FDOU drove 12 niles to get a tean shellrep.
The signifloant differendée botween tean and general shell-
reps 13 not in the nunber of ren reking the reports but
in the Gegree of acouracy, Several ten, with insufficisnt
tralning, oquiprent or interest might turn in a report
" which was go general as to be without value, whereas one
ren, properly squipped with rsasuring instruuents, train-
ing and courage, turned in reports which resulted in the
elininctlon of fire on our own trcops anl destruction of
enerny roateriel,

"s, Location of artillery by shellreps, In
theory, the lntersection of two or nore shellrep rays
of the seae caliber on the counterbeattery chart would
indicaote ths presence of a bdattery in the vicinity of
tho intersectlion, This could not be regarded as the pos~
itive location of a battery, however, There nay be two
batteries of the sare caliber; one souecwhere along the
length of cach ray.  Judgment, as in all phases of
count erbattery work, was rore inportant than mechenical
opsration, The area indlcated by the intersection should
be exanined through some other agency: Photos, air 0P* s
and the sound buse covering the locallty should be alert-
ad, If some other source corrcborated the suspicion :
aroused by the shellreps, there nay be a profitable place
to shoot,

{1) In o stabilized situation, anl over a
period of time, a nunber of shellreps
nay intersect in amn area, and thig
will be failrly conclugive as to a
battery location, German artillery
was in the practice of rioving fre-
quently, howsver, and shellrop rays
rmore than three cr four days old ‘
bocane riisleading, For this reascn,
the counterbattery chart was clearod
periodically.

nq, Action taken on-sheilreps, Unless a
'gleeper' policy was in effect, prior to a prepax;ntton,
& team shollrep was followed up with a fire nission, In
the oase of & general ghellrep, an effor'g was r.ads to
inprove the date, and if this was impossible and our
troops were belng bothered, a mission was fired on a
battery location,
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(1) A shellrep plotted on the counter-
battery chart, should be an arrow
pointing to an offending hostile bat-
tery, A team shellrep wes regarded
as being accurate within 100 mils and
a1l hogtile batteries within 100 mils
of the shellrep ray were tied in, In
the event that the shellrep indicated
several locat ions, the counterbattery
officer had to use hig judgment and
experience in determining which one-
was firing, Caliber, slops of fall,
'flash-bang' interval, terrain and
map study contributed to the making
of an intelligent decision, If the
counterbattery officer was undecided
between two or three likely prospects,
the practice was to recommend to the
S-3 that all be fired,

(2) Shellreps enabled the 5-2 to gauge the
volume of enemy fire, Team shellrecps
were nscessary to determine this ac-—
curately, General shellreps, from in-
experienced troops or troops not fam-
iliar with artillery, were apt to be
misleading, Green trcops either clas-
sed heavy-shelling as 'not so bad' or,
mors frequently, characterized light
shelling, mortar fire, or nebelwerfer
fire as heavy eremy arti llery fire,

To correct this, areas where enemy

fire could be expected were dstermined,
and treined shsllrep tecams posted thero,
The mission of these tesms was to ro-
port accurately the density of the

cnemy fire and to cbtain team shellreps
which would aid the counterbattery
scction in silencing the firo, These
shellrep teans were maintained at all
bridge sites during and after the cross-~
ing of the Saueér River into the
Sisgfried lins, Thc teams were efs
fective, They were usually posted in
pairs, one team on each bank of the
river at each crossing site. Communi-
cation was by both radio and wire,
although messengers were sometimes

used,

(3] Action taken on a shellrep was always
reported to the unit submitting the
shellrep., One of the of ficers in
the S5-2 section wae required to tele-
phone an officer in the unit meking
the repart, giving ‘a short account of
what had been done, 1,e,, 'your shell-
rop numbgr 1021 tied in with one of
the sound locations, battery CD, and
we are putting four battalions on it;
your battallon will be one of those
to fire'; or, 'your shellrep indicates
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activity from an area where we had

no previous infoarmation on German
artillery ; we hzve the cub planes
looking that area over and have re-
Quested pinpoints'. In the latter
case, 1f a battery subsequently was
located which tied in with the shell~
rep, no matter how much later, the
unit was given this information,"

C * * *

21. DMortar Rgports,

g, Although this subject was treated by artil-
lerymen in tha same category as shellreps, it wazs of more
special 1interest to the infantry. The high casualty rate
caused by mortar fire and the extreme difficulty cncount-
ered in lccating these weapons by ground or air observetion
resulted in exhaustive research for mechanical methods of
location,

b, Training Circuler No, 7, War Departmsnt,
21 ¥ebruary 1945, has as its subject counter mortar tech-
nique, The appendix to this circular explains methods of
establishing approximate dire ction and range by examin-
atlon of martar shell craters., In combat, the "mortrep"
(mortar repart) described in Training Circular No, 7
proved of little wluec because of thelr inaccuracy and
the tims leg betwesen the shelling and the report reach-
ing the artillery.

22, Value of Shellrep., In summarizing,it can be
stated that shellreps were not used as a primary means
of locating ensmy artillery but were of great valus in
confirming locations made by sound, photos,and other
agenciss, Adqditional persommel for shellrep teams were
not required as the personncl so employed could be spared
from other auties, The counter mortar crganlzation and
opsration prescrived by Treining Circulsr No, 7, War
Department , 21 February 19 5 was valuable for the emphasis
it placed on the counter mér‘gar problem but it did not
presemt & solution.t: 34 59 6y 9

CHAPTER 4

MISCELLANEOUS SOURCES OF INTELLIGENCE

23, Gensral, The focal point for all miscellansous
artillery intelligence was the corps artillery S5-2 section,
Battalions, groups amd division artillery gathered and
used all-available intelligence concerning their local
problems, Wt it was at corps that the intslligence for
ths "big plcture" was coordinated to produce targets, -
Here reports from prisorer of war interrogat ion tecams,
spics, friendly civilians and other sources were studiled
and compared with photo, sounl, rader, shellrep and.
other lcectionas to give the corps artillery commander
accurate target locatlons on which to base his fire

plan,



24, Prisoner of War Reports,

... 8., Dircct interrogation of prisoners of war
by artillery personncl wes seldom attempted. Reports
from priscrer of wor interrogation teams were normally
secured through liaison with division and corps G-2
sections, however, items of intelligence of unusual in-
tsrest were sometimes secured from forwerd observers and
liaison officers who were given the information by in-
tesrrogators with the infantry regiments.2s 3, 2.

b, Prisoner of war reports were not accepted
@s an accuratc means of lceating targets but they weres
valuable in indicating target areas and in confirming
othcr sources of intelligence,

25, Lgspionags, Captured Maps and Documsnts, Frisndly
Civilians, These three sources of intelligence arc
grouped together becausc of their common source insofar
¢s the field artillery was concerncd, These types of
intelligence were always secured through G-2 channels and,
like prisoner of war reports, were most valuable in con-
firming or indiceting locatiocns,

26, Comparison of Mecthods of Target Location, The
chart below is a compilation of eneny battery locations
made in one corps over & period of nine months when this
corps was actlively engaged. This rccord is includsd as
a part of this report because it is the most complete
data of thig kind that could be fcound, It is believed,
from a study of other records, that these data are rep-
rosentative of the theater, Fixcd as used below means
located with sufficient accuracy to warrant the placing
of fire on thc target.

FIXED

t ’ t tPhoto 1 H 3

[ 1 1dirsInter- tPrisonersiForward sOther 1
g 1flagh: : W) b verss Tota
Jun b4 57 5 7 7 3 13 92
Jul 44 57 10 15 = 1 1 135
Sep by 46 5 18 6 6 81
Oct 4h 1k 6 11 31
Nov 4h 107 5 65 137 2 3 1 320
Dec 44 191 13 36 1 1 385
Jan 45 179 16 3 91 3 292
Feb 45 81 € 16 70 5 178
Mer 45 37 3 32 1 3
Total 769 60 169 549 2 8 30 1,587

UNCONF IRMID

Jun 89 27 117 5 41 180
Tlles AL 20 3 LY
Sep 44 169 9 29 10 6 i 267
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UNCONFIRMED (Contd)

-_‘._M———-d——_____—._.____m—m—_-—-_-

}
3

- .
LIA 1.8 1Y)

Qet LU
Nov 4l 496
Dec 4l 461

Jan 45 ‘433
Feb 45 271

103

Total 2,464 339 573 8u6

54
78
77
35

12
175
206

L7
57

{ 1Photo s t : !
t AlriInter- iPrisonerss Farward :Other ¢

A LArR: 0 B UhSarvars ° o1z} exn-

36 12 25 188

142 72 3 11 983

185 43 7 36 1,016

166 27 20 11 781

181 36 1 30 614

.15 .37
208 38 -7 - ly7U5
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FIRE DIRECTION

CHAPTER 1

DEVELOFMENT OF FIRE DIREGTION

SECTION 1
GENE RATL

27. Definition., Fire direction is the tectical com-
mand of one ©r more artillery units, for the purpose of
bringing their fire to bear upon the proper target at the
proper time. (FM 6-20)

28, Field artillery in Combat. The ability of the
field artlllery to deliver elfect_ve massed fires with
speed and acecuracy over & zone of great width and depth
was apparent from the first action in which field artil-~
lery varticipated in thls war. This success was possible
through the progressive developmsnt of gunnery technique
between World War I and World War II, cowbined with a
stendard type training for all field artillery units,

SECTION 2
BACKGROUND

29, General. The mission of field artillery in
World War I and Il was theé_same - that of rendering fire
support to the other arms. Field artillery was and is
considered as a stupporting arm, and every effort in the
improvement of field artillery technigque has been toward
inercasing the speed and intensity of the fires dslivered
in support of other arms, The developments in fire dir-
ection since the last war have been one of the major im-
provements in fleld artillery techniqug.

30, Fire Direction in World War I, TFire direction
in World War I was not 80 highly centralized as in the
second world war, Artillery fire was flexible but because
of poorer communications, slower transportation, &and mors
oumbersome technique the maneuvering of fire could not
be accomplished so rapidly, The massing of artillery fire.
wap accomplished by massing guns rathgr than by mansuver-
ing tho fire of fewsr guns to accomplish the sames &nd,

31. Development in Methods of Delivering Fire,

a, In the period between the two wars the tech-
nigue of fire direction was improved constantly with the
greatest improvements belng made in the five years just
prior to the second world war,
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b, In the early employment of Tire direction
the asctual calculation of data for the guns was accomplish--
6d at the babtery level, 'The higher artillery headquarters,
from battalicn to brigade, desigrated how, when, and where-
the fire would be placed, This procedure worked very well,
but the decentralization ¢f the computation of d ata to bat-
terleﬁ_; and the use of tabular firing tebles instead of
graphical firing tables slowed the deliver of fire,

¢, The first steps away from the decentralization
of computation of firing data came with the battalion op-
erating the firing chart and sending range, deflection,
and altitude to the batteries to be converted into firing
-dgtzia“for the guns. This procedure speeded up the delivery
o} ire,

d, The final steps in the improvement of delivery
of fire came when computation of riring data was central-
ized at bvattelion level, This procedurs speeded the
deliver of massed fire, Further, with the advent of
graphical firing tahles and better communications, the
delivery of artillery fire was possible in a matter of
minutes, The intensity of the fire depended upon the
number of battallong centralized under the control of one
commander,

32, Improvement of Transportation. The othcr factor

vital to fire direction was the necessity for commanders
to be able to maneuver artillery units, The ability of
commanders to move artillery units rapidly where and when
requlred by the situation improved in direct proporvion
to the improvements in speed and durebility of artillery
transportation. BSince the improvement in transportation
between the two wars rollowed the transition from horse-
dravm- - to powerful motor vehicles, the strategical
and tactical mobility of field artillery in this war was
far superior to that in World War I.

SECTION 3
IEVELS OF FIRE DIRECTION

33, General., Firs direction, or the maneuver of ar-
tillery fire, is possible throughout all gchelons of ar-
tillery from battery to army, The msthods of accomplish-
ing fire direction at the various levels of artillery com-
mand are dependent on numerous factors. In order that
fire direction in-all echelons of field artillery may be
better understood, the means of accomplishing it in ‘each
command gre discussed below.

34, Battalion Fire Direction, The battalion com-
mander is the commandcr most intlmately concerned with
the details of fire direction, His fire direction functions
result in the translation of the general fire missions
of higher commanders and the requests for fire by ob-
servers into riring date for the batteries, (FM 6-101)

35, Division Artillery Fire Dirécticn. The division
artillery commander dlrects the fire of the division artil-
lery by organizing the artillery for combat; by assigning
position arcas; by assigning zones of fire; Dby deslgnating
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specific Important targets or arces to be covered by fire;
by procur ing and allocating ammuniti on; and by coordinat-
ing fires and dlsplacements., (B 6-100)

.. 36. Group Fire Direction., The fire direction respon-
sibilities of the group commender are the same as those
for the divieion artillery commander sxcept that some of
the group commonder's functions may bhe prescribed by the
corps artillery or other artillery commander under whom
he is operating,

.. 37. Brigade Fire Direction, The fire direction respon-
gibilities of the fleld artillery brigade commander are
the same as thoge of the group commander. Howsver, the
brigade commander will be concernsd with groups of artil-
lcry in addition to battalions,

38, Corps Firs Direction., The corps artillcry com-
mar}der controls the fire powor of corps ertillery by organ-
izing the artlllery for combat; by assigning position
areas; by assigning and coordinsting zones of fire to in=-
sure the massing of fire in support of the corps action;
and by coordinating fires, registrations, survsy, com-
munication, observetion, and displacements, The degreo
to which fire direction is exercised depends primarily
upon ths degree to which operations arge ceptralized,

(¥FM 6-100)

39, Army Fire Directioh, The army-artillery offiecsr
is not an artlllery commander, However, he eXercises
fire dirsction in that he reccmmends to the army commander
the allocation of artillery and artillery ammunition to
subcrdinate units,

SECTI ON g_
TIRE DIRECTION TECHNIGUE -
"2y 3y by 5, 6.
40, Training Litcrature, The policies

and procedures of fire directlon technique prescribed in
War Depa rtment field manuals are basically sound and werc
followed gencrally by ell field artillery units in this
theater, However, & discussion of certain phases of this
tochnique which were employed more than others will aid

in training and in preparing training publications in the
future, Further, scme units contrived certain modifications
of standard procedurs which have merit and will bc discus-
sed in order that thsy may be further tested for their
training and combat value,

41, TFire Direction Cemters, The functions and duties
outlired In training Literature for fire direction centers
were used throughout the Europsan campeign, The chief
dif ficulty cnoountered by fire direction centers was a
deficiency in numbers of personnel to per form 24 hour
operation,'? Also, when & cords was operating on an ex-
tended front, some corps artillsry commanders found it
necessary to pperate two corps artillery fire dirsction
centerg in order to maintain centralizsd control,
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SECTION 5
MASSING OF FIRES

42, Forms of Fires.

a, Both concentrations and tarrages were fired
continualiy throughout the wear, The use of concentrations
was predominant, while the wuse of all types of barrages
was limited.

b. Two types of standing barrage, normal and
emergency, were prepared each time friemdly troops werse
not moving, The use of the rolling barrage was limited
because of excellent méens of target location and the
shortage of ammunition, A box barrage was used in a few
instances to extract friendly troops from a precarious
situation,

43, Prearrangemont of Fires,

8, The high degree of centralized control reach-
ed In several phases of the war permitted the maximum use
of prearranged flres, This was particularly true in all
defensive and most lerge scale offensive actions, The
planning of prearranged fires was carried on simultaneous-
ly at three levels of command: the infantry regimsnt (or
other unit) with the direct support artillery battalion,
division wéth division artillery, and corps with corps
artillery.® The coordination of these plans was accomplish-
ed by manipulating reinforcing missions, ammunition al-
lotments or extending the time that fire units are avail-
eble to & planning he=zdquarters, This process eliminated
the time consuming process of passing fire plans up and
down through the var ious higher artillery headquarters,

b. The assignment of prearranged flres to units
was usually prepared in a tabular form similar to those
shown in FM's 6-40, 6-100, 6-101, and €-105. However,
the assignment of Tires by overlay alome was not consider-
sd sufficiently accurate because of variations 1ln assembly
of maps and the stretching or shrinking of overlay paper,

¢, ¥ew corps artilleries made any attempt to
assign blocks of numbers for concentrations to division
artilleries or corps groups. Concentrations were usually
assigned by elght digit coordinates end the lower unit
assigned the number., However, division artilleries and
groups did usec the block of numbers systsm in the number-
ing of concentrat ions,

d, Plannsd fircs were effective in relation
to the number and accuracy of located targets and the ac-
curacy of the gunnery, but another factor was the ability
of artillery staff of ficers to sclect concentrations most
appropriate for preparations, counter-preparations, bar-
rages, and other plamed fires, It was felt thet artil-
lery staff officers should receive more training in this
subject so that they could exhibit better judgment-and
apeed in the selectlon of concenirations, calibers, and
ammunition most appropriate t the mission at hand,
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bh, Atteck of Targets,

a, In the attack of targets. the =
_ 2 iethod of at-
tac‘}..,.tho number of battalions to fire,, and the amount of
apmunition to be cxpended wers dependent on three major

considerations :
(1)
(2)
(3)

Size and nature or target.
4ccuracy of chart location of target.,

Agmunition supply,

Un;ts had vary_in.g expsriences in the sttack of targets,
and only certain gerersal lessons are presented,

b, fmount of ummunition to be expended:

(1)

In the attack of targets such as towns,
eneny batteries, troops near shelter,’
gte., with msdium and heavy artillery,
two volleys initially ere abOglt all
that will produce casualties.® A repeat
of this fire by single volleys at ir-
regular intervals will possibly pro-
duce more casualiles, This procedure
will be more conservative of armunition
consumption and produce as many casuale
tles as firing an initial five or six
volleys,

The above procedure does not apply to
fire on troops in the open nor fire for
destructlion, where fire is continued
until complete neutrelization or des-
truction has been accomplished.

¢, OChoice of fuze to be used:

(1)

(3)

The choice of fuze to be used in the at
tack of targets presents many pessible
variatlons, When fired on towns, a mix-
turc of fuze quick and fuze delay was
very affective., The guick fuze pro-
duced casualties on troops in the opcn,
erd the delay fuze penetrated buildings,

4 prepondermnce of the quick fuze was
used in the attack of enemy batteries
since destruction could rarcly be ac-
complished unless the firs was observed,

The Pozit fuze end time fire were used
on troops in the open end to deny the
cnemy the use of bridges, rcads, and
various crit ical points in their lines
of communication.

d, Whitc phosphorcus was used sxtensively in
towns and cities where rcsistance was heavy to start fires
ard blind the enemy, Base ejection smokc was used for
sercening in open ground but wes nob too satisfactory for
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screening in heavily wooded arcas,

8, Lieht artillery was of little value in des-
tructlon misslons on towns or even 1ight fortiflcations.
Medium and heavy artillery using ths T-105 Tuze yas yory
effective 1n accomplishing destruction missicns,t%» .

45, Serenades,

. a, Higher commanders found it necessary to develop
2 quick method of massing all available artillery fire in
extreme emergencles when lack of time prscluded prearrange-
ment of fires, Thore were several names and procedures
for these types of fire, but the most common name and
procedure usged was called SERENADE. This type mission was
controlled entirely by redio,

b, The firing of this typs misslon could be
authorized only by the corps, division, or group artil-
lery commandor, The commander making the authorization
nad to insure that the target warranted the expenditure of
the ammunition end that the wmap locet ion of the target
wes gufficlently aceurate to produce the desired results,
The migsion was fired either '"When Ready" or by designat-
ing a time for all battalions engagsd to have fire on
tre torget simultansously,

c. Poveral outlines of the procedurs uscd are
enclosed in this report as Appendix 1,

46, Time on Target,

a, MAnother method to get quick massing of fire
on critical targsta was called TIME ON TARGET (TOT),
This procedure was very similar to the SERENADE, bubt ths
fine mission was usually controlied by telephons and
the rounds for all unlts were to land on the target simul-
taneously.

b, This method of fire regquired frequent syncron-
ization of time and the determinatlon of time of flight
of projectiles for all unilts,

47. Mlscellanegus.
a, Safety precsutlions with the Pozit fuze:

(1) Beginning with the use of the Varlable

Time (Fozit) fuze in December IOLL, 1%
Tecame necedsary to prescribe certain
gafuty precautions, These precautions
WeTO necesssry because of the proximity
functioning of the fuze which required
cortain olcarances from frienély troops
and aircraft,

(2) Lack of a thorough understanding of the
functioning of the fuze ceused some com-
mand ers to bs overly cautious with its
use while others ignored its dangerg com~
pletely, No single standing opsrating
procodure was used for the’ theater as &
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wnole: Examples of standing operating
Procedures for the use of the fuze are
ineluded as appendix 2,

b. In order to prevent firing on friendly troops
and to prevent the slowing down of the delivery of fire
because Of exeessive checking bstween units, divisions
wefr_: reéquired to establish No Fire Lines, This line was
cstablished from 500 to 1,000 yerds in front of all friend-
iy troops and was changed with the situation. Corps and
adjecent diviasion ertillery were permitted to fire beyond
the line without prior clearance from the division con-
cornsd, On the other hand, corps and adjacent division
artillery could fire inside the line only upon clearance
or request from the division concernsd, This procsdure
did not substitutc for good knowledge of the situation
but served as en expediént for the safe end rapid del-
ivery of artillery fire,

CHAFPTER 2

COMDUCT OF TIRE

SECTION 1
GENERATL
48, General,

&, The percentage of missions and ammunition
Tired on targsts by-observed ard unobserved methods varied
with cech battalion, division, and corps, Further, & com-
parison of percentages between divisional and non-divi-
sional artillery will show an cven greater variation,
This variation is due primarlly to the différences in mis-
slons and intelligonece agencies of the units,

b, &ny attcempt to complile an accuratc Tigure
on the number and poreentage of missions fired by the
two methods would be srroneous in thet the two methods
overlap cach other and a fing dividing line cannot be
catablished, An example of t is is that, whoenever pose
sible, surveillance is given on all prearranged fires
which are normally considered to be uncbserved fires,

49, fxample of kissions Fired, In order to glve a
rough approzimot icn of missions fired by type and per-
certage, the followlng summary of missions fired by the 11
XV Corps Artillery in three type operations 1s quoted:

a, Luneville --Stragbourg, 26 October to 22
December: (Stabilized sitvaticn followed by assault of
strongly prepared position, pursult to Strasbourg ending
1 December followed by advance to, and attzck of, fort-
ifications at Bitche).

Perecupage

Fire Migsions Obzerved Unobserved
LATe MISSILIS

Registration 518
Neutralization 3523
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Percentage

2ire Missions Observed Unobserved

Degtruction 330
Harassing 3 160
Interdiction , 152
Total 8,683 17.75 82.25
b, Defensive situation 22 December to 13 March:
Percentage

Fire Missions Qbserved Unobserved

Registration 887
Neutralizationk ,651
Destruction 233
Haragsing 6,044
Interdiction 621,

Total 12,439 24,72 75,28

¢. Spring offensive 13 fiarch to 22 Karch:
Registrat ion ©183
Neutralization 1,246
.Destruction i
Harasesing 1,231
Interdiction 469

Total 3,173 12,19 87,81

SECTION 2
OBSERVED T IRES
50, General.

a, In order to glve en insight intoc the pere~
centages of observed fire missions by type of adjustment,
a further breakdown of the XV Corps Artilisry observed
fire missions listed in paragreph 49 above are quoted:

(1) 26 October tc 22 December:

Observed Migsicns Percentages

Ground CP 700 L5.4
Air OP 705 45.7
Radar 99 6ol
Flash 38 2,5
Total 1,542
{2) 22 December to 13 March:
Ground OP 1,368 b 6
Air OP 889 29,0
R&dar 786 2507
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Flash 22 n?
Total 3,065
{3} 13 March to 22 March:

Ground OP 114 23.4
Air OP 268 55,0
Radar 105 21,6
Flaah _0 0,0
Total 487

b, It is apparent from the figures quoted above
that the percentage of targets fired upon by observed fire
methods will vary witli the type of actiorn in which the
unit 1s participating, Note also that those migssions
fired by ground observation include both forward observation
posts and static observation posts,

11
51, Static Ovserwation.

a. The percentage of missions conducted from
static observation posts is very small, And further, the
number of missions conducted by methods other than forward
observetion methods 1s even small because conventional
methods were seldom used except for registrations and pre-
ciglon fires,

b, The infrequent use by observers of axial,
small-T or large-T methods of adjusting flre is attribut-
able to several factors,

(1) Many observers had had only three months
course in artillery with very little
practical application of conduct of fire
to entry into combat,

() Observers who had very little eXperiénce
in the conduct of observed fires were
inolined to fall back on a method which
required no caleulation of factors on

their part.

(3) Observers were exposed to the elements
as well a8 enemy fire and were prone
to use the forward obgervation methods,
Thie was hrought about by the fact that
the battery or battalion computers were
in e relatively safe and comfortable
location to perform the c.ulculations
for the observer,

{(4) Expericnced observers insisted that ad-
justment s could be made as rapidly us-
ing forward observer methods as by
conventional methods.

(5) The availability of cxcelient maps made

1t eagy for observers to designate their
targets by coordinates and not have to
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bother with the calculation of data
necessary to adjust fire by'other than
Torward observat ion methods,

52. Forward Observers,

a. The preponderance of fire adjusted from
ground observation posts was by forward observation methods.,
This was brought about by the condit iong referred to in
naragraph 51 b above,

b, It was found that the best adjustments by for-
ward cbservation methods were ¢onducted by those experienced
obgervers who were well versed in the conventional methods
of adjustment by axial and lateral procedures. Those ob-
servers who were not familier with axial and lateral pro-
cedures were slow in obtaining adjustments and thus wasted
valuable ammunition and time in placing fire on the targets,

¢. The methods used for target designation and
ad justment of fire were the same as those quoted in
M 6-40., The great preponderance of target designation
was by map coordimates. Forward observers, in some c&ses,
supplemented mapS with marked or gridded vertical and ob-
lique photographs which could be used in designating tar-
getoy If the fire direction center possessed the same
mrked or gridded photograph.

53, Artillery Air Observation Posts,

8. The value of the Tield artillery air obser-
vation posts as a means of adjustnent of fire cannot be
overestimated. The percentage of observed fires con-
ducted from air observation posts given in parasgraph 50
above gives only a rough estimate of their value since
the re were only one-fourth or one-fifth as many air ob-
secrvation posts available as thero were ground observers,

b, Designation of tergets and conduct of fire
from artillary air observation posts was generally as
prescribed in M 6-40, Designation of targets was us-
ually by map coordinates, Air observers used both the
1/50,000-and 1/100,000 maps for obtaining target location,
The 1/25,000 mep required too many sheets for use in a
plane, Shifts from a base or check point or a previously
fired concentration were also used in target designation,

¢, Most units used assigned observers to con-
duct fire from air observation posts, Trained observers
were necessary in order to expedits the adjustment of
fire and also to conserve ammunition, 4Again, those ob-
gervers who weore well trained in corducting fire by
axicl and lateral methods were the best observers,

d., For a more detailsd report on the air ob-.
servation posts see Theater Cemeral Board Study No. 66, "Organic
Ficld Artillery Alr Observation',

54, Radar Adjustments,

a, A new method of adjusting fire in this war was
the use of radar. This method was tested by the XV Corps
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Artillery using sntisircraft artillery equipment and
persorne 1. (See paragraph 10), The number of missions
fired by this procedure, sse raragraph 50 above, shows
that the method is in need of thorough investigation
and development,

b, It must be appreciated that missions fired
by re;dar are observed fire missjons because of the line
of sight characteristics of radar,

) ¢, The SCR 58L set was used in the tests and
migsiong fired, 1In these tests the radar did not actual-
ly adjust the artillery fire but locstsd the target and
gave the‘arti llery the location by coordinates, Further,
only movirg targets were located, (Sec paragraph 10),

.d’ For a more detailed report on this subjsct
see "Antialircraft Artillery Notes #24", Headquarters
Buropean Theater of Operations, dated 4 April 1945,

55. Bound and Flash Adjustment of Fire, For a com-
pleto report on adjustment of fire by sound end flash
methods see Theater General Beard Study No. 62, "Study of Field
Artillery Observation Battalions",

56, Special Observed Fires, The adjustment of ar-
tillery firc by other arms and the adjustment of naval
gunfire by field artillsry has brought atout two tech-
niques entirely different from normal Tield artillery
procedures, These two technigues are; (1) adjustment
of artillery fire by high performance aireraft, and (2)
ad justment of naval gunfire,

a, Artlllery fire was adjusted by high perform-
ance aircraft with the general procedure outlined in FM
5-40, Tne rTesults obtained from this method of adjust-
rent varied with the preponderance of the missions fail-
ing to obtain the desired results,  Excluding interfergnge
by enemy aircraft and antiaircraft, the reasons for faﬂ-
flllzlg Eg'oolﬂlplete missions mey be summarized as follows:—1»

H ’ .

(1) Communications difficulties.

(2) Observer failure to locate target or
rounds fired,

(3) Observer's lack of knowledge of field
artillery gunnery procedures, This was
dus primarily to constant rotation of
alr force personnel.

On the other hand, those missions which were completed,
such as the registmtion of long range artglllery, proved
very valuabls and cculd have been accomplished only by
high per formancs aircraft,

b, Tre adjustmemt of naval gunfire by ground
observers was employed in amphiblous operations in this
theater., The adjustment was carried out by specially
trained Naval Shore Fire Contral Parties, The method of
adjustment is the same as given in FM 6-40, However it
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must be noted the naval method of adjusting Tire on ground
targets 1s not the seme as the figld artil%ery metho% in
that the mvy uses commands rather than sensings. This
variation in procedure requires some special training of
observers for the adjustment of naval gunfire.ld

SECTION 3

UNOBSERVED ¥FIRES
&,11,
57. Ereparation of Data, !

. ) a, Owing to the availability of excellent maps
in this theater, the most effective method of determin-
ing deta for unobserved fires was map data corrected,
Target locat ion was always determined by the most ac-
cur{ﬂte‘means.available, which included survey, previous
firing, restitution from air photographs, sound and flash,
map inspection, and radar,

‘ b, These data were prepared by the Standard
methods outlined in training literature, For more details
on the firing charts used see paragraphs 65-67 below.

58, Registrations,

&, There were fow times in this theater when
registrations were restricted because of ‘the tacticdl
gituation. Prior to large scale attacks, for which large
anounts of artillsry werc massed, registrmtions were
gometimes controlled for intelligence reasons. The follow-~
ing statement from "XII Corps Artillary In Combat" lis
considersd as the typical experience of most corps artil-
lerieg:b, 1L,

t"{5) At no time during the nine months of
operation was registration ever def-
initely prohibited by higher head-
quarters. Consequently, battalions
registersd immsdiately after occupatien
of & new position, visivility permit-
tirng, Daily chzck registrations were
comucted as long as the battalion
occupied the same position. The major-
ity of reglstrations were conducted
by an air observer., If the dattalion
occupied position too late in-the day
for ground or air observation, regis-
tration was conducted by a flash base
of the observation battelion,®

* * * * *
b, Sound registrations conducted by observation

battalions were not considered Sufgiciently accurats for
the delivery of unobserved fires.
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¢. Corps amd division artillery frequentl
checked battaliop registrations and suplw;béy b;qhgginz
the battalj:or_ls fire on selected terrain features within
transfer limits of their registrations. This procedure
increased the accuracy of massed fires, .

59. Corrcections,

. a, Regist;‘ations were the chief source of cor-
rections. Those units thut had wide frontages to cover
usually had check point registrations in sach part of
their sector,

b, T_he SCR 658 directioral radio for determin-
ing meteorologleal data was not "available in this theater
until after the close of combat, Thus, corps observation
battalions amd division artillery continued to use the
pilot balloon rethod. Howsver, meteorologicel data dot-
ermined by Air Corps Mobile Weather Detachments and enti-
aircraft artillery units was converted to field artillery
metro messeges by the corps observation battalions, The
old type (seven flgure) metro message was used in most
instances, Metro corrections were computed for determin-
ing VE's (Veloeity Error) to bs used when registration
was Impossible, Map data corrected by metro data alone
was not fired except in emergencies,

¢, Several units constructed slide rules similar
to the Graphical Firing Table for the mechanical com-
putation of corrections from metro messages, These and
many other devices were devised to meke the calculstion
of data mechanical rather than manual,
8, 11, 1k,
£0, Accuracy,

a, All field artillery fire was delivered with
the most accurate data available, The inaccuracies that
enter into field artillery fire nay be divided into two
classes:

(1} FBrrors. These represent sources of
inaccurecy inherent in the weapons,
instruments, ammunition and external
corditions,

(2) Mistakes, These represent inaccuracies
due Lo wrong target designation, poor
gun drill, faulty sight settings, wrong
reading of data from firing charts, atc,
Mistakes are also referred to as "human
errors",

b, Too many forms anl types of grrors that
concern ths accurate delivery of Tield artillery fire_are
tochnical subjects involving dcsign and will not be dig-
cugsed, However, ome of Ghese factors which was vital to
field artlllery in this war and is capable of being rec-
t1fied is the issue of mixed lots of ammunitlion to units
in combat, The attempt at segregation of lot numbers was
a major problem for all field artillery battalions. Field
artillery mmmunitjon supply in this theater is discussed
in detail in Theatsr General Board Study "Report on
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Anmunition Supply for Field Artillery".

‘ c. The mistakes wrich oceurred in combal may be
attributed primarily to design of equipment and training.

(1) The -improvement of the design of sight-
ing, laying, and computing equipment is
unde; constant study by both the supply
gervices ard the field artillery, Rec-
ommendations for changes in or alter-
ations of fleld artillery equipment or
materiel are icluded in Theater General

Beard Study No.67, "Study of Field Artillery
Materiel amd Supply",

{2) In order to elimipate those mistakes
which occurred because of improper or
insufficient training a system of in-
dependent checks was necessary at all
echelons responsible for the computation
of data for and the deliver of artillery
fire, This reduced the number of srrors
but 4id not eiiminate them, Nechanical
mgans of computing data were beneficial
in the elimination of mistakes,

CHAPTER

SURVEY

61, Gerera).Bs 1%

a. Survey control of France, Belgium, Hollénd
ard Germeny had been completed by civilian and army ag-
encics of the listed countries, The arez and ncts of
this control had been adjusted and the positions placed
in the proper grid zone. This information was avail-
gble to allied forces in the form of trig lists which
were assembled on a map series basis,

b, The trig lists menticned above were made
available to ermy groups amd armies as SHAEF ?rig, points,
The s¢ points were of an accuracy of plus or minus ten
meters which did not affect the accuracy reguired for
field artillery use.

62, Army and Corps Epgineers,

&, The amy and corps enginesr survey respon-
sibilities were tied together with field artillery sur-
vey, Tho Third amy plan for the recovery and extension
of survey control as applles to the army and corps engine-
srs is quoted as a method of their use:

* * * * *
EXTRACT

"2,  Organizations:
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"a, Topographic Section (Engineer Section).

"b.

"
Ce
Platoon an@ Observation Battalion Groups)

Army Survey Center (Surver :
er Topographic Battalion). wer (Swrvey Platoon, Engine-

Survey Information Center (Corps Survey

"3, Responsibilities:

"a, The topographic Section will assemble,
evalleate and distribute the trig lists for the Apmy Op-
erational aresas,

llb.

major e t.

"C,

(1)

{2)

‘.Ft will supervise and direct the activ-
itles of the Army Survey Center.

It will file copies of all new, revised
and captured trig data as obtained or
produced by army units within this

plan, sending the original of these
lists to Director of Survey, SEAEF,

for examination, check and conversion,
if considered necessery, into trig lists
{SHAEF),

The Army Survey Center will be rcsponsible
far the recovery and extension of points comprigsing the

(1)

(2)

(3)

{4)

It will furnish Corps with points with
which to start lower crder nets,

It will establish azimuth and furnish
to Corps the angles of declination
between true azlmuth and grid ezimuth
for each area of change.

It will aot as a reserve to help Corps
SIC when necessary.

It will tie in Corps nets where dif-
fercnces exist,

It will supply control to artillery
units retaincd under Army control,

This may or may not bc accomplished
togsther with an FA observation bat-

talion,

Survey Information Center (SIC).

(1)

(2)

Will extend lower order survey, from
the major net furnished by Amy Survey
Centar , to Corps, Divislon end Bat-
talion arcas,

The SIC will be in charge of the CO
of the Field Artillery Observation Bat-
talion, The Engineer Survey Platoon
(Corps) will be attached to the SIC as
nesded. It will be the responsibility
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of the Army ®ngineer to see that its

fgnct}ons are performed in accordance
with the general scheme of the plan,

I5'will be the responsibility of theé

€0, Figld Artillery Observation Bat-

talion, that the talent of the Survey
Platoon be utilized in the mission as
et forth in paregraph 3 ¢ (1) above

ard not used as a chetk on work done

by artillery personnel,"

* * * X *

v, The methods uséd by engineer survey personnel
were those to conform with standard practice for 1/5,000
accuracy or better, Azimuths were based on or checked by
star or sSun observation,

63. Qorps Artillery Survey., Corps artillery survey
control was exscuted by suvey parties of the observation
vattalion(s) assisted by the corps engineer topographic
platoon. The details of the exccution and dissemination
gf cgrgs survey 6con’t:ro.‘L are discussed in Theater General

oard Study Noé. €2, "Study of the Fisld Artil i
Battallont s s 6ld Artillery Observation

64. Division Artillery Survey.

a, Corps trig lists were furnished the division
artillery which in tuwrn forwarded them to battalions,
When additional control was required by division from
corpe artillery, the specific control desired was re-~
quested from corps artillery survey information center,

b, Division artillery survey usually consisted
of lines of transit traverse using either star or sun
azimuths, Triangulation was used in rough terrain and
to carry control into the target area.

¢. Battalion survey was usually directional
transit lines to batteriss with distances being deter-
mined by teping or stadia. Battallon survey computations
wore made by logs or slide rule. When battalion needed
additional control, the Tequest was made to the division
artillery survey officer,

d. The lack of initiml survey control in any
srtillery echelon did not slow the initiation of survey
within that echelon. Zach artillery echelon initiated
‘i¢d. own survey which, if tims permitted, was tied into
& common control by the next higher headquarters,

CHAPTER

TIRING CHARTS AND PLOTTING EQUIPKENT

65, General., Firing charts for field artillery are
used at-all artillery levels from battery to corps, The
size and type of chart maintained varies with-each level.
The firirg charts at corps, division, brigade, and group
artillery were not used ror the actual computation of
deta for gung but were ueed to show the positions and fire
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capabilities of ths battalions end for the assignment of
fire missions, Tk flring charts at battallions and bat-
teries were used for the actual computation of firing
data for the guns, |

g, 11,

66. Maps.,

a, Maps, when available, were used for firing
cherts at all fire direction centers, The maps most
commonly used in this theater for firing charts were of
1/25,000, 1/50,000 and 1/100,000 scales, Meps of at
least one and usually all these scales were availlable to
units throughout this theater of operations.

b, Corps, dlvision, brigade, and group artillery
fire direction centers usually used the 1/50,000 map for
g firing chart., This scale was found to be the most con-
venlent in that it was small enough to cover wide corps
and division fronts znd also large enough to show the bat-
talion fire capabilities distinectly., If the 1/50,000 mep
was not available, either the 1/25,000 or 1/100,000 scalos
were satisfactory. '

¢, Battalion and battery fire direction centers
usually used the 1/25,000 grid sheet for the computation
of horizontal control operator data, and the 1/25,000
map for vertical control operator data, When 1/25,000
scale maps were not available for vertical control,
either the 1/50,000 or 1/100,000 scale meps were used,
When “the 1/100,000 map was used for vertical control,
the map altitudes and grid sheet range were used for
computing site.

67. Grid Sheets, Grid sheets of 1/25,000 scale
were habitually used for determining horizontal control
by battalion and battery fire direction centers, This
procedure was fourd to be the most accurate because of
ghrinkage of maps and errors occurring in the assoembly
of mgps.

68, Plotting Bquipment. Standerd issue plotting
equipment was used throughout thls theator., Some units
used certain modificctions of this squipment which are
digscussed in detail in Theater General Board Study No. 67,
"Study of Field Artillery hateriel and Supply",
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PART THREE

CONCLUSIONS AND RECOMLENDATIONS
e e e

CHAPTER 1

CONCLUSTIONS

69. Target Location., That prior to participﬁtion
in ccmbet target location did not receive sufficient
emphasgls in the training of field artillery persomnel,

70, Forward Observers,

a, That the number of field artillery forward
observers employed was based on the number of infantry
and tank companies being supported.

b. That each infantry or tank company should
be accompanied at all times by at least one artillery
cbserver and party.

71, Field Artillery Air Observat ion Pogts,

a., That liaison type aircraft organic to field
artillery units proved to be invaluable for intelligence
and adjustme nt of fire,

b. That artillery air observation posts were
employed successfully in making oblique air photog to
supplement air foree photos,

72, Sound, That sound ranging proved a valuable
source of intelligence but was not considered sufficient-
ly accurate far the adjustment of fire.

73. Air Photos,

e, That air photos were furnished in sufficlent
types and quantity generally.

b, That the time from the exposure of the film
to the delivery of air photos to ground units was ex-
cessive,

¢, That photo interpretation teams were es-
sential at corps artillery level.

T hoil Reports, That shell reports were a
valuable meens for checking and oonf irming other intel-~

ligence agencies.

i a i T
5, Goneral Intelligence, That the practice o
makiZg thg corps artillery fire direction center the
focnl point for all types of intelligence proved suc-
cessful in combat and permitted the maximum use of such

intelligoence,
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76. Varieble Time Fuze (Pozit). That the use of
the variable time (Pozit) fuze wes handicapped by un-
necessarily strict and cumbersome safety requirements
and stending operating procedures which delayed or pro-
hibited its being fired.

77. Adjustment of Observed Iires,

a, That corduct of firs by conventional methods
(axial and laterael) was not uszd extensively.

b, That conmduct of fire by forward observation
rnothods wes used successfully and extensively, but the
efficiency was impaired by the lack of trained observers.

¢. That observers trained in the conventional
rethods of conduct of fire were the mcst edept in adjust-
ing fire by forward observation methods.

78, Radar, Thas first tests indicate that radarx
can be usced as a meansy for locating moving ground targets
and in the adjustment of field artillery fire,

79. adjustment of Fire by High Performance aircraft.

a, That adjustment of long range field artil-
lery fire by high performance aircraft was corpleted in
rony cases, and that the adjustment in these cases could
not have been performed by any other neans available.

b, That the chief reasons for failure to com-
plate adjustment of fire by high perfomance aircraft
were due to: (1) Communications difficulties, mmd {R)
observers lack of knowledgo of field artillery gunrery
procedures,

80, Adjustment of Naoval Gunfire by Ground Observers.
That adjustment of naval gunfire in support of ground
action was successfully ussd, but the varietions in
technique of adjustment between the navy and ground
forces required some special training for observers.

81, 4ccuracy of Fire. That inaccuraciss in field
artillery fire, other than thoso inherent tecknical in-
accuracies of materiel and amnunition were attributadble
tc:

a, Issue of rixed lots of ammunition tc field
artillery units.

b, "Human errors' in the computation of data
fcr the guns and the setting of the data on the guns,

82, Tlenning of Fires. Thzt fire plans werc develop-
ed simultaneously at battallon, division and corps level
ard not as outlined in cyrrent filcld artillery troining
litecrature.
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CHAPTER 2

RE COMMENDATIONS

83, Forward Observers, That the ratio of forward
observers am parties be one per infantry rifls company
or gimilar unit,

84, Alr Photos,

a, ’.Phat the procedure for obtaining air photos
for ground units be revised to assure delivery of photos
in time for them to be of walue.

b, That division and corps artillery be furnish-
ed pho’pogmphlc equipment for tsking and reproducing in
limited quantities "close in" oblique photos,

85. Radar, That research and developments be con-
tinued on radar equipment for location of ground targets
and the adjustment of field artillery fire,

86, Fire Direction,

a, That a combined board comprised of field
artillery, army air force and navy personnel be ap-
pointed by the War and Navy Departments to standardize
methcods of adjusting terrestrial fire,

b. That experiments be initiated at the Field
Artillery School to determine the feasibility of each
of the following:

(1) Separation of observation and conduct
of fire, i,e., observers make sensings
which do not include estimation of
distances and computers at fire dir-
ection center conduct the problems
based on these sensings,

(2) Combining forward observer and con-
ventional methods of comduct of fire
to permit all type problems to be
fired using sensings or commands in
yards without disregording the factors
involved. For example, the student
will be taught the significance of
factors but will be required to
bracket both target and line by giv-
ing the proper sensing or command in

yal‘dsa

87, Variable Time Fuze (Pozit}. That safety reg-
ulations coverlng the employment of the varlablé time
(Pozit) fuze be published by the War Department.

88, Planning Fires, That fisld artillery training
literature pertaining tc plamning fires be revised to
include the principls that fire plans are developcd sim-
ultaneously at battalion, division and corps level and

the reasons for planning fires in this manner.
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9. Aupunition,

3, That efforts be made in aumunition production
to reduce to the minimum the differences in beallistic
charactcristics between ammunition lots,

b, That armunition be issued by lots to field
arti llery unit s.

90, Mechanical Computation and Transmigsion of Data.
That tests be initiated for the develonment of ¢quipicnt
for the mcchanical computation and transmission of fir-
ing data,




ANNEX NO, 1

THIRD UMITED STATES ARMY
* * * * * 22 APril 1944

EXTRACT

OPERATIONS NEMORANDUM )
HUMBER 1)
JRENADE

"1, The purpcse of.ths procedure outlined hg—»rein,
which will be designated as SEHEN.DE, is to expedite
the massing of all available fires within a corps sector
in extreme emergency when lack of time precludes prear-
rangenent of fire, The following SiREIADE procedure will
be followed by all units of this command.

"a, lermally & request for SERELADE will or-
iginate with a forward cbserver who transmits to the bat-
tallon fire direction center the following:

: Zxample
(1) The code word SERENADE, SLRENADE
which indicates that
thres (3) volleys are to
be fired.

{2) Coordimates of the center J30L7%4
of the area to be covered.‘

(j) Nature of target. LO tanks

"b, The baettalion fire direction center will
transmit the request by telephore to the division artil-
lery fire direction center. If the division artillery
coiwAander (or corps artillery group comwander) or hls
auth orized representative decides that the target war-
rents calling for fires in addition to those of his
divisional (or group) artillery, he transmits over the
corps artillery radio net to the corps artillery fire
direction center his request for SEGENADE., He includes
the desired time at which the concentration is to fsgll.
Normally Corps and Division artillery Comiman ders should
realize that an allovance of ten to twelve minutes must
be made to insure that all battalions will be ready, and
more time will be recguired if checks are ne cessary,

Time must be syunchronized pericdically and each Dbattalion
firing will make its own al lowances for time of Tlight so
that all projecti les arrive sinultaneously in +the target
area, If surprise fire is not desired because of the
exigencies of the situation, the words 'When ready' will
be used and firing conienced as soon a8s possible., BLxe
ample of division {or corps group) artiliery Trequest for
SERENADE :

Appemdix 1.
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SERENADE
301794
L0 tanks
ib35 {or '"¥hen ready')

g, If the target is deemed sufficiently
profitable, the corps artillery fire direction center
assigns the mission to all headguarters whose fire capa-
bilities permit, and who are not engaged on a rore im-
portant mission, (Mote: All corps and division artil-
lery units will have been alerted upon hearing the trans-
mission for SERIIADE over the corps artillery radio net.)

“d, TFiring procsdure :

(1) Each battaliom, firing with its normal
sheaf; and centered on the coordinates
given, fires three (3) volleys at
center range,

{2) Teregets of more than 400 yards in
width or depth are covered by includ-
ing an additiomal set of coordinates
in the request for SIRENADE. When
more than one set of coordinates are
given, the wmethol of attack will be
in the order announced.

e, If the forward observer decides that it
is necessary to continue the firing on the target, he
reports 'REPEAT SERERADE'. The battalion fire dilrection
center will relay the request by telephone to the division
artillery (or corps arsillery group) fire direction cen-
ter, If the division artillery comwander (or corps ar-
tillery group com.ander) or his authorized reprcsentative
dsclides the request 1s warranted, he will transait over
the corps artillery radio net 'REPTAT SERENADE!, Hach
battalicn previously assigned the nission will repsat
the firing without delay or further confirmation unless
directed otherwise by its higher artillery headquarters,

if, ZIxtreme care nust be exercised to insure
the accuracy of location on any request for SIRELAULR,
This is the responsibility of comarders of all echelons
handling such regueste, They will be responsible that
the coordinates given are accurate and that friendly-
troops are not endangered by the shoot. In addition,
they are responsible that the requests are jugtifiable,
and that the target warrents such an expenditure of am-
munition, If there 1s any cuestion as to the location of
the target and adjustiert of fire is necessary the mis-
csion then becozes one not of SARENADE but of adjustment
and a request for additiona’ fires and reinforcement.®

By comi.and of Lieutenant Gengral PATTOL:
/s/ R. W, Hartman
/t/ R. W. HARTMAN

- . Lt Col.,, ~,G,D.
M%#—T—I—QE' asst. m’ij. Gen.’
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XII CORPS

* E * sk *

ELZTRACT

STAUDING OPIRATING PROCEDURE
sRTITL.RY WITH THE XIT CORPS

SCR 193 SZRENADE NET

"1, The purpose of the SIREI.DE iET is:

“a, To expedite massing of fires of artillery
with the Corps,

*b, To transmit flash antitank or antiaircraft
warnings.

"2, The SERER4DE FET is a special set, It does
not eliminste either the conrand net or the fire direction
net nornally einplpyed between each headquarters and the
subordinate units of that headgusrters.

"3, The SEREBIADE KET is used for 'Serenade' missions
and for 'Hitler' missions,

.. 'Serenade' missions are called for when the tar-
get is to be hit with all available fire. Alliavailable
fire is considered to be that which can be delivered:

Ta, At the time specified if the fire called
for is TOT.

"p, Within 15 minutes of the tine of broadcast,
if the fire called for is nct a TOT.

"5, ‘'Hitler' nissions are sate as for 'Sgrena{le'
missions except that the target is to be hit with light
ard smedium artillery only.

6, tSerenade’ missions are broadcast only by:
"a, Corps IFDC,

#h, Division artillery and field artlllery greup
headquarters rfor critical fires., See par. 12b (2), annex
o, 3 (arty) to XII Corps SOP.

w7, VHitler' missions are broadcast only by:
*a, Coxps FDC,

#p, Division artillery and field artillery
grcup headquarters far critical fires or nebelvierfer tar-
gets.

g, vireet susport battalions for nebelwerfer
targets,
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“46, Other than authorized above, stations do not
transmit except as follows:

s, All stations transnit when reporting into
or leaving the net, or in answer to a specific call.

b, Division artillery znd group headquarters
transmit receist for time synchronization broadcasts.

"c, any station way transmit flash antitank
or antialrecrarlt warnings.

"d, any station wmay transmit lessagey or ILire
missions other than 'Serenade'! or 'Hitler' in energencies
and when other comeunications are not working. Specific
calls are used.

"9. Requests for 'Gerénade' or 'Hitler' missions are
not transmitted on the SEREL«DE KET, except under the
provisions &f par, &d above.

"10. It is essential that the SERELADE 1T be kept
in a high degree of efficient operation. HReceint of mis-
sions is not acknowledged in the 3SZRINADE KET, To insure
effactive operation and to inform broadcasting headquart-
ers of the fire delivered, the following prccedures are
prescribed:

*a, DBach battalion, whose capabilities of fire
include the target, reports action taken to the next high-
er headquarters, which in turn reports to initiating head-
quarters.

‘"p, LFach headcuarters above battalion level
1s responsible for the synchronization of time in its
units as well as for their effective operation in the
SERZVADE I'ET., =& check of receijt of time synchronization
broadcust under the provision of par. &b abovs, by other
meang of compunication than the SEREN.DE NIT, i3 an ef-
fective nieans of checking the SEZRENADE 1ET,

11, Souise Corps battalions are not in the SERENADE
HAT due to lack of ecuinment. Lists of such battalions
are published periodically, The next higher headquart-
ers of such battalions trensmit the 'Serenade’ or 'Hitler!
mission to them using any available ..eans of col.munication.
In addition, such battalions way receive the Lissions
thirough other iieans, such as from liaison officers, rein-
for ced units, ete.

"2, If-fire is desired by certain designated bat-
talions only, the SEREFADE IET is not used, unless there
is no other adequate means of communication.

"13, If 'Serenade’ or 'Hitler' missions are to be
fired T0T, they are so desigmated. Vime is synchronized
for TOT's by the headguarters broadeasting the mission,
If TOT is not prescribed, units fire when ready but no
later than 15 minutes after the time of broadcast.

"1, ‘'Serenade' or 'Hitler!' migsions are respondsd

to with one (1) volley unless otherwise directed by head-
quarters broadcasting the missions. otatus of amwunition
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ration must be considersd carefully,
"15. Operation, voice - 24-hour,

16, Call signs as issued in TUSA SO0I item 32-H
will be used by all stations.

"17. NCS station will transmit € tines daily to all
stat ions a time signal to synchronize time of artillery
with the Corps.

716, Procedure Tor transmitting a 'Serenade' ('Hitler')
fire mission:

g, 'Hello all stations ' (net call sign).
"y, t'Sgrenade (Hitler)'.

"o, Pause for 30 seconds to allow radio operator
to alert his FDC when equipped with remote control,

74, 'Hello &ll stations * (net call sign).
g, 'Serenade {Hitler)'.
"f, ‘'Coordinates ',

g, ! Volleys' (Omitted if only one volley
is desired).

"h, 'PCT (vhen ready)'.

i, 'I say again " (Repeat 4 to h).
#j, If TOT, add: 'Wnen I say time, it will-be
exactly minutes until tine on target, 30 seconds,

10 seconds, 5, 4, 3, 2, 1, time, it is ezactly min-
utes untlil time on target.’

e, 'Out'.,

"1¢, Procedure Tor using serenade net in an suergency
(pars, 8a, d, and 12 above) to fire selected battalions.

g, 'Hello all stations ' (et call sign).

h ‘Fire mission for , , T,

(Call signs of units that are to fire)..

o, Pause far 30 seconds.
3, 1Hello &ll stabtions ' (net call sign).

"e, 'Fire mission for , , L.

"f, ‘'Coordipates ',
g, ot Volley(s)'.
"h, 70T {(Wren ready)'.

%i, 'I say again' (repeat d to h).
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"j. If TOT add:. 'When I say time it will bs
exactly ~minutes until time on target, 30 seconds,
10 seconds, 5, 4, 3, 2, 1, time, it is exactly nin-
utes until time on target.'

"k. 'Acknowledge, over',

"l, OStat ions receipt in order of call.™



FIRST UNITED ST4TES ARMY
SRTILLSRY INFOR: ATION SIRVICE
5 May 1945

Section II
OPERATIONAL PROCEDURE

* * * * *

"4, POZIT FIRES - SAFATY TO ATRCRAFT.

"General

"a, In general Pozit may be fired by field ar-
tillery units on suitable targets without undue concern
on the part of unit comranders,

"y, This wmemorandun prescribes a uniform policy
designed to permit the maxinum employment of Pozit fire
consisgtent with safety to friendly aircraft.

"o, ouch a policy is deemed necessary in order
that the sartillery with the arny may be interchanged
anmong the several corps without a loss of efficiency at-
terdant to widely diversent regulations in this iatter,

"d, Procedures prescribed by lower echelons
will conform to this memoranduum,

"3afety to High Performence aAircraft

"a, Pozit fire will not be restricted because
of fighter-bomber and Tac/R operations over the front,
except that it will not be directed against targets under
direct atbtack by fighter-hbonbers,

"h, artillery cois.anders will coordinate with
air cooperation parties to prevent Pozit fire trajectories-
int ercepting the routes of heavy and medium bomber flights,

day or night,.
"Safety tc Air OP's,

"a, The majorlty of gulitable targets can be at-
tacked without danger restriction to air CP operations.
This will include:

(1) TFires during darkness and inclement
weather when «ir OP's are not operat~
ing.

Appendix 2
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(3)

Fires in which the trajectory, bty propsr
cholce of charges, is made tc pass over
or under the area of Air OP operations.

Fires in which the Pozit fuze has not
armed prior to ¢rossing the front,

"b, Pozlt fire not falling in one of the above
categories constitutes a hazard to Air 0P's, In order
tc minimize this hazerd:

(1)

(2)

{3)

(6)

Lach corps will prescribe a 'Pozit Safs-
ty Zone' in which air OP's w.ay feel

free to operate unless otherwise restrict-
ed., & zone 2,000 neters deep behind the
front lines, with maximum and winimum
gltitudes above the ground of 3,000 and
1,000, is recoraended.

Unit couwanders will be charged with
notifying the corps fire direction cen-
ter whenever armed Pozit fuzed pro-
jectiles are to be fired or, in emergency,
are beirng fired through the Pozit Safe-
ty Zone. ‘whenever the tactical situation
permite, notification will be given at
least 15 minutes prior to the time of
firing,

Bach corps will develop an effective
warning system which will permit naximum
warning to air OP's, It is recossended
that tha Corps artillery Ceromander's
Radio Net be used for this purpose.
When the corps fire direction center

is notified that Pozit fire is to be
used, or that it is beirg used, this
inforration will imediately be dis-
seninited to the artillery with the
corps , and to adjacent and supporting
artillery . The corps sector will be
divided into areas to fecilitate desig-
nation of {danger areas,

Once the warning has been given, it will
be ths responsibility of each unit that
its Air OP's are warned of the danger
area,

Carps fire direction centers way forbid
or otherwisse restrict Pozit f_lres when
important air wissions are belrg flown.

Personrel at battery positions will be
alert to suspend firing should they
chserve friendly aircraft likely to be
end engered by their fire."
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*IT CORPS

STANDING OPLERATING PROCEDURE
ARTILIERY "/ITH THE XII CORPS

INSTRUCTIONS FOR USE O POAIT FUZE

"1, The fuze provides higher bursts at small angles
of dmpact than at large angles of iipact, The 25-second
time fuze should be used with low angles of elevation;
the pozit fuze with high angles.

2, The fuze provides extremely high bursts over
water, very high bursts over snow and wet ground, satis-
factory heights of burst over dry groun.

"3, GClearance,

"a, Jhen absolute safety of personnel forward
of gun pcsitions is desired, the clearances suggested in
pars. 13-1lk, artillery Operational Instructions, Hq 12th
arny Group, 20 Novesber 1944, anply.

b, When reasonmavle safety of dispersed per-
sonnel farwerd of gun positions 1s adequate, clearances
are reduced to:

100 yards for light artillery.
150 yards for medium and heavy artillery.

"o, Reduced clearances are used in a division
zone of action unless otherwise directed by the division
artillery corrander, If full clearances are to be used
the division artillery corander notifies the Corps fire
direction center one hour in advance of the time full
clearances are to be emplcyed,

"W, Plan 4 for use of Pozit Fuze:

"a, ‘Ihe pozit fuze is fired at any elevation,
consistent with clearance (par., 3 abowe), durlpg the hours
of darkness., It is not fired at other tiies.

M, ‘The hours of darkness are from one hour
after sunset to one hour before sunrige,

5. Plan B for use of Pozit Fuze:

"Same as Plan A except that the pozit fuze wuay
be fired in daylight at angles of elevation above 800 mils,
porovided the target is 1500 yurds beyond the friendly
front lines.

76, Plan ¢ for Pozit TFuze:

"3gme as Plan B except that those units wiose
bettery air safety observers (par. lh below) can see
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planes flying at lsast 1,000 feet above the front line,
mey fire pozlt fuzes at any elevation, consistent with
clearance (par. 3 above) and with safety to airplanes
(par, 15 below), at any time,

#7, Plan D for use of Pozit Fuze:

"Same as Plan 4 eXcept that the pozit fuze mey
be used in daylienht with angles of elevation in excess
of 400 mils provided the target is 1,500 fards beycnd
the friendly front lines,

*5. Plan E for use of ,Pozit Fuze:

"The pozit fuze i8 fired at any elevation, con-
sistant with clesrance (par. 3 above), at any tlme,

"9, TField Artillery airplanes and Plan A,

"'Airpianes fly without restriction except that
they do not fly during the hours of darkness.

%10, PField Aptillery airvplanes and Plan B,

"a, Pilcots mark on their maps:
{1) Friendly front line of division,
{2) Division boundaries,

{3) artillery position areas in division
zone.

{4) 4 line joining forward battery pos-
itions in division zone and a line par-
allel to it and 1,50C yards in ad-
vance of i%.

"p, airplanes fly low over position areas so
es to be seen surely from the battery positions.

"o, altitude is gained to the 1,500 yard line
in advance of the gun posgitions,

"3, =«airplanes cbserve st altitudes up to
3,000 feet and at horizontal locations between the 1,500
yard line in advance of the gun positions and the front
line.

"1l, Pield artillery airplanes and Plan C,

"Same as Flan B except that planes do not fly
bel ow the lipe of visibility from battery positions pre-
goribed in par. 1l4b below,

12, TField artillery alrplanes and Plan D,

%“Sgme as Plan B except that alrplanes fly at
altitudes under 1,000 feet.

"13, TField Artillery airplanes and Plan E.

“iirplanes do not fly forward of the battery pos-
itions.
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"1h., Dbabtbtery oadr safety observer,

"a. Dach firing babtery saintains an air zafe-
ty observer at tle battery pvositica, except Auring the
ours of curiness.

b, The battalion is notified viien visibvility
ant location of the battery air safety observer are such
that airplanes flyinz at least 1,000 feet sbove the front
line c.n be ooserved. In genera), visibility beyond
5,000 yards cannot be dejended upon,

"15, Duties_of batter; alr salsty observer.

', Observes alr»nlanes ir zone of action of
battery.

"h, keens running estiiate of anzle of site to,
ranpge to, and altitude of visible airnlanes in the vat-
tery front.

‘ "¢, “/hen Plan B, Plan C, or Plan D is in ef-
fect, nctilfies executive when any &irplane is flying at
unauth.arized altitudes,

"d, en battery receives fire coiands, checks
direction of fire and loc.tion and line of {light of near-
by cirplanes, “/hen Plan C is in effect, netifies execultive
1f airplane and nlane of flight of projectiles sre liable
to coincide, See par. 18,

e, inen Plan k isg in effeet, notify executive
if airplanes apiear forwaerd of battery position,

"16. Dutles of the dxecutive:

“a, .nen notified under nrovisions of par., 1lic
and l5e above:

(1) uwolifiss hactalion, who clecks what
aifrolenes are in the air and foliows
through to see that responsible com-
rander is notified,

(2) If firing nozit fuzes, sees that alr-
nlanes Tlyin: at vnauthorized neiztit
are not cndangered,

", ohen notified under provisions of wnar, 154
abaove:

Substitutes instantaneous fuze for pozit
fuze,

17, VYesicnation of ¥lans.

a, Gperation is Ly daivision zone of actlon,

. The code name 'OCRA! 1s used to designate
»nlans, For iustalce, 'SCRU. aABLE'ete.

e, Unless specified by Corws, ths division
srtillery conc:ander desizmates the plan tTo be ussed in the
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division zone of action,

"4, Cne hour's notice between division artil-
lery and Corps Tire direction center is rascuired for

change in plan,

. g,
vation if

Hf R
ianders,

g, Cor.anders

upon plan. In gener.l,

the

conditions in daylisht as follows:

uo‘hlflcaulon of units ard their air obser-
plan in effect follows couiand chennels.

alr officers stand ready to advise oo~

weigh all factors in deciding
plans are 3esizned to ieet

. PLAN VISIBILITY aIR OBSERV.LTION USE CF PC.IT
SCRalT A Unlimited Unrestricted Prohibiteqd
SCRAM B Variable at altitudes up  ut very high (abe
ceiling te 3,000 feet ove £00 mils)
elevations,
S0rA. C Unliwited at-altitudes Unrestricted for
1,000-3,000 cervain units,
feet desending upon
visipility
SCRAM. D Low ceiling at altitudes <+t angles of ele-
under 1,000 vation greater
feet than 400 oils.
5CR:4 B Poor frohibited CUnrestricted
"8, CB3SIRVZIRS GUIDE
Cub planes flying across the front subtend:
AT RIGET sEGIES TC OBSERVER: TUran 0R s aY TROM OS3ERVER:
at 1,000 yds - 7 nils At 1,000 yds - lg zils
2,000 yds - L 12ils 2,000 yds - O wils
3,000 yds - 2 mils 3,000 yds -~ 4 nils
4;000 yds - 2 mils 4;00C yds = 3 m@ls
5,000 yds - 1 mil 5,000 yds - 2 m‘lls
6,000 yds - 1 mil 6,000 yds - 2 mil
7,000 yds 1 mil 7,000 yds - 1 n;l
over 8,000 yds less than 1 nil £,000 yds - 1 pil

Cub planes travel at the Tollowing rate perpsndicular %o
the line of fire."

RAGE  LILS TRaVEL PER 10 SEC
14,000 293
2,000 146
3;000 97
4,000 73
5,000 59
6,000 i9
7,000 42

(See table on vage 54)
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TABLE OF ALTITUDIS (In feet)

:Hange: Angle of Site to Plane

it

,érg:(;; 20 4o 60 80 100 120 140 160 180 200 220 D240 260 280 300
:1000 : 60 120 180 240 300 360 4420 L8c 540 o0 660 720 780 84O 900
) 2

:2000 :120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680 1800 :
4 < —
:3000 =;180 360 S40 720 900 1080 1260 1440 1620 1800 1980 2160 2340 2520 2700
B )

:AOOO :2u0 480 720 960 1200 1440 1680 1920 2160 2400 2640 2880 3120 3360 3600
3 —

:5000 :300 600 900 1200 1500 1800 2100 2400 2700 3000 3300 3600 3900 {4200 4500

) $
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