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INTRODUCTION

The tables contained in t"i3 appendix are obtained from army ord-
nance reports of av:munition ex,.2nditurec. These reports show the total
number of shells issued to field artillery battalions at the arnmunition
supply points; as these records do not contain firing data, they cannot be
used to obtain ammunition expenditures in a short period.* The accuracy
of these reports in predicting the expenditure rate increases as the time
pericd is lengthened. The total expenditures in 2 period of 6 or 7 weeks
are approximately correct. Errors of 1 and 2 percent were obtained in a
4-month neriod of the Italian campaign of the Fifth Army; these errors
would increase to 10 and 20 percenti for 2-week periods.

DISCUSSION

All tables for the First . ¢ .. .d Armies have been divided into
threc phases of action. The fi+ ! ..[ these phases is the exploitation of the
Saint-LG breakthrough, 6 Aug-12 Sep 44. This acticn covers the capture
of Paris, the battle of northern France, and the advance to the Siegfried
Line. The perind 13 Sep-15 Dec 44 is the battle of Germany {rom the
~achen offensive at the Siegfried Line to the Roer River. The third phase,
16 Dec 44-22 Feb 45, is the Germar counteroffensive and the second drive
to the Roer River. The first period that is given for the Fifth Army cor-
responds to the static phase that existed before and after the summer cam-
paign of 1944. The period 12 May-8 June is approximately the phase of
the initial attack against the German army; the choice of this period was
dictated by the ordnance officer’s biweekly reports. The third period, 9

June-19 July, corresponds to the movement phase, from Rome to Florence.

Tables Al to A3 give the average numuer of weapons assigned to the
three armies; these figures were obtained from records of the army artil-

lery officer.»* Tables A4 to A7 give the ¢otal ammunition expendi: .~ of
the weapons in each army.>~® The data for ammunition tonnage ars ~z:.i
on packing weights of complete rounds. The original ardnance rec. .t f

the "irst and Third Armies were unavai'able; this resulted ‘a1 miss.ngdata
for the expenditures of 75-mm How ammunition. Table A8 gives the ex-
perditure rates (rounds per gun per day) for the First Army. Tahle A8 is
based on the number of weapons in action each day, not on the number of
weapons assigned to the army. ¥ifth Ariny ordnance records computed the

* ‘
Errors are due to loss from enemy acticn, returns, and abazdonment.
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statistics of rounds per gun per day on the basis of the number of weapons
assigned to the army. Fifth Ariny figures have not been inciuded in
this apgendix (they are available in Ref 2); n.ew sta¥istics have been coni-
puted ¢ (bv basis of the original firing records and «re in App B.

The average artillery support of the Eighth Army ik horea, 1 Aug-
20 Dec 3!, is given in Table AY. The total ammunition expenditures for
this period are given in Table A10. This period is the first 4 n onths of
the Korear zial#mate that lastec from 30 Jul 51 to 27 Jul 53. £ .y ord-
nance reports do not contain ammunition expenditures for periods prior
to this.

Table Al

AVERAGE ARTILLERY SUPPORT IN FIRST ARMY!
(Number of pieces)

Artillery cs..egnry

ard v et 6 Aug-12 Sep 44 12 Sep—15 Dec 44 16 Dec 44-22 Y¥eb 45
Ligat

75-mm How 141 152 192

106-mm How 582 767 775
Medium

4,5 in, gun 30 48 39

155--mm How 198 261 267
Heavy

155-mm gun 96 120 37

8-in. How 41 45 33
Very heavy

8-in, gun 4.5 12 18

240-mm How 12 24 24

Total 1104 1409 1436
Table A2

AVERAGE ARTILLERY SUPPORT IN FIFTH ARMY?
(Number of pieces)

Artillery category May Jure July and August
and weapon 1944 1944 1944
Light
75-mm How 181 157 110
105-mm How 636 €39 441
Medium
4,5-in, Zun 24 24 24
155-mm How 245 225 142
Heuvy
155-mm gun 95 96 6N
8~in. How 48 46 45
Very heavy
8-in. gun 2 4 1
240-10m How 12 12 23
Total 1224 1253 it




Tivle AR

ARTILLERY SUPPJRT IN NINTi. ARMY, MARCH 1845
(Number of pleces;

Artillery categozy

and weupon XIX Corps Ninth Army total
Light

25-1b shell 36 36

75-mm How 12 108

106 ~-mm How 432 630
Medium

4.6-in, gun 36 43

155-mm How 98 224
Heavy

156-mm gun 48 108

8-in, How 60 96
Very beavy

8-in, gun 8 6

240-mm How 18 18

Total 744 1274
Table A4

FIRST ARMY AMMUNITION EXPENDITURES, WEIGHT AND ROUNDS?

Artillery category 6 Aug~12 fep 44

13 Sep—15 Dec 44

18 Dec 44—22 Feb 45

ard weapon Wt, tons | Rounds | Wt, tons | Rounds | Wt, tons | Rounds
Light
106-mm How 10,448 360,280 51,036 1,769,849 39,832 1,373,624
Medium
4.5-in, gun 722 16,964 4,180 98,121 2,363 55,472
165-mm How 5,601 89,693 25,871 418,097 29,385 478,588
Heavy
1"femm cun 3,453 46,418 12,374 166,320 10,589 142,324
= low 863 8,159 5,317 45,061 4,439 317,619
" u.y heavy
8-in. gun 151 831 644 3,547 1,065 5,566
240-mm Hovr 582 2,683 1,819 8,026 1,86+ 8,356
Total 21,820 524,826 101,032 2,499,021 §9,557 2,101,749
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Table A5
THIRD ARMY AMMUNITION EXPENDITURES, WEIGKT AND ROUNDS!

Artillery category

6 Aug—10 Sep 44

11 Sep—16 Dec 44

17 Dec 44—18 Feb45

and weapon Wt, tons | Rounds | Wt, toas | Rounds | Wt, tons | Rounds
Light
n5-mm How 8,120 279,993 36,429 1,256,165 42,889 1,478,929
Medium
4,5-in. gun 281 6,605 2,982 70,009 2,308 54,182
155-mm How 4,379 71,324 17,659 287,604 25,891 421,681
Heavy
155-mm gun 2,150 28,894 7,062 94,813 13,363 179,612
f8-ifn. How 1,118 9,430 5,835 49,452 4,183 35,445
Very heavy
8-in. gun 214 1,728 356 1,964 935 5,154
240-mm How 445 1,972 2,348 10,414 B2 4,930
Total 16,802 98,948 172,871 1,770,421 9u 6¥ 2,179,834
Table A6

FIFTH ARMY AMMUNITION EXPENDITURES, WEIGHT AND ROUNDS®

Artillery category

13 Apr-11 May 44
and
20 Jul=31 Aug 44

12 May-8 Jun 44

9 Jun—-19 Jul 44

and weapon £
Wt, tons | Rounds | Wt, tons | Rounds | Wt, tons | Rounds

Lignt

75-mm How 1,627 129,146 2,401 190,565 1,478 117,283

10o-mm How 26,847 925,769 41,664 1,436,694 32,972 1,136,955
Medium

4.,5-in. gun 1.613 347,855 1.784 41,804 780 18,299

155-mm How 12,986 211,502 21,264 346,319 11,765 121,609
Heavy

155-min yun 6,282 84,436 7,060 94,843 4,746 62,791

8-in. How 51 29,750 55,320 45,081 1,690 14,324
Very heavy

S-fn. gun 256 1,409 405 2,233 60 330

240-mm How 1,394 6,184 1,005 4,457 1,138 7,699

Total 54,516 1,426,051 80,900 2,162,046 55,227 1,550,290

(=7}
=N
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Table A7
TOTAL ARMY AMMUNITION EXPENDITURES, WEIGHT AND ROUNDS

Artillery category

First Army

Third Army

Fifth Army

6 Aug 44-22 Feb 45

6 Aug 44-18 Veb 45

13 Apr-31 Aug 44

and weapon
\Vt, tons | Rounds | Wt, tons | Rounds | Wt, tons | Rounds
Light
75-mm How - - - — 5,506 436,994
105-mm How 104,316 3,493,651 87,438 3,015,087 101,483 3,499,418
Medium
4.5-in. gun 7,266 170,557 5,072 130,796 4,173 97,958
155-mm How 80,557 986,278 47,929 780,609 46,015 749,430
Heavy
165-mm gus- 26,416 355,060 22,567 303,319 18,088 243,120
8-in, How 10,719 90,8390 "11:131 94,328 10,521 89,155
very heavy
8 -in, gun 1,859 10,244 1,606 8,846 721 2902
240-vam How 4,277 18,965 3,905 17,316 4,136 18,340
funa 212,410 5,125,594 180,148 4,350,301 190,643 5,128,387
Table A8

FIRSL Ay,

AMMUNITION EXPENDITURES, ROUNDS PER GUN PER DAY’

g
vhi‘ies e

Average for

ni Carene period
and 1-30 6 Aug- 13 Sep— 16-30 16 Dec 44— 6 Aug 44—
weapon Jun 44 12 Sep 44 15 Dec 14 Dec 44 22 Feb45 22 Feb 45
ght
105-mm How 45.1 20.7 35.3 70.4 42.7 35.1
Medium
4.5-1n, gun 20.1 22.4 24.1 34.6 23.9 23.9
T35, Tans e e D e 14.2 18.2 45,1 29.9 22:3
He o,
L 15.5 152 15.3 32.0 25.3 18.2
st 11,0 12.12 1.5 18.8 178 13.5
5 % W
£ " 3.8 13.¢~ 7 8.3 7.8 5.8
Bl fo g 5.6 8.5~ 9 7 6.0 51

a
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Table A9

AVERAGE ARTILLERY SUPPORT IN EIGHTH ARMY?®
(1 Aug-20 Dec 51)

Artillery category

and wespon Pleces
Lizht

75-mm How 82

4.2-in. mortar 649

4.0-In, rocket 10

106~-mam How 702
Medium

155-mm How 19
Heavy

1565-mm gun 27

8-in. How 27

Tota! 1816
Table 210

EIGHMTH ARMY AMMUY'™.CN TXFENDITURES*
(1 Aug—20 Dec 51)

Artillery category

and eapon Hounde Wt, tons Rounds/gun/day
Light
76~mm How 70,104 883 6.0
4.2-in. mortar 1,138,479 *.81] 1233
4.,5-in. rocket 12,45 249 8.8
105-mm How 3,951,331 114,590 39.6
Medfum
156-mm How 1,183,387 73,273 28.3
Heavy
165-mm gun 103,798 1-723 27.1
8-in. How 108,952 12,856 28.4
Total 6,576,548

225,485 =
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INTRODUCTION

This appendix contains the basic tabulation of the original firing rec-
ords of field artillery units supportingthe Fifin Army inItaly. About 90 per-
cent of the records for ccrps artillery battalions and about 20 percent cf the
records of divinion artillery battalions were obtained for the pcriod 1 May-
31 Aug 44; this amounted to 34,425 missions, 1.562 million rounds, aad %0,800
tons of ammunition.

In the beginning of May 1944 the Fifth Army was in a static position
preparing for an attack against the German Army. Approximately hall
the Allied forces were on the Anzin Beachhead; the other half were on the
Southern Front 30 miles to the west. Or the Southern Front the static
phase lasted until 11 May; at Anzio the static phase lasted until 23 May.
The initial attack started on these dates; in the Souithern Front the “oavy
resistance to the Allied a‘tack lasted 6 days. In Anzio the heavy resi: .-
ance lasted 9 days, until 1 June. After this resistance had been brok:
the Allied advance continued until 25 July; the remainder of July and :.:
August was a second static phase. Three phases are distinguished in de-
scribing the weapon and target characieristics: static, attack, and move-
ment phases.

Table Bl shows the total number of complete daily firing records
that were obtained for each weapon in each of the three ghases. The com-
plete daily firing record was chosen as the basic sampling unit in the anal-
ysis in order that missions that are more likely to appear in a particu-
lar portion of the day (e.g., harassing missions) would not be omitted.

In many of the tables nine basic target groupings have been used to
classify the 62 mission categories that were used in the original data re-
duction. A complete classification of the various target categories is
listed in Table B2. The first of these nine targets is the soft area target;
this is primarily a personnc! target, but it also contains surprise fire, in-
fantry supporting fire, and infantry defensive fire. The hard area target
is composed of missions against infantry under cover, infantry weapons
and mortars, artillery rockets, and supply areas. Point targete are tar-
gets that require precisiou-fire techniques to obtain destruction; these are
missions againat observation and command posts, pillboxes, and houses.
Mobile targets include all instances of vehicular targets; tanks and self-
propelled guns have been listed as a subclassification. Counterbattery
targets are targets composed of enemy field artillery and AAA weapons.
The preparation targets are targets of fire prior to an attack; whenever
possible they have been identified more accurately. The category of har-
assine and interdiction fire contains missions fired to deny enemy use of
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an area (interdiction fire) and migsions fired to lower enemy morale
through the threat of inflicting casualties (harazsing fire). The registra-
tion mission- are missions fired to obain corrections for fire on subse-
wue it targets. The category of miscellaneous missions contains smoke,
wropaganda, training, and testing missions.

The distribution of missions in the different categories of targets
is given in Tabl.s B3 to B5 for the seven weapons in action in Italy. Table
B3 gives data for the static phase, Table B4 for the attack phase, and Table
B5 for the movement phase. Tables B6 to B8 show the corresponding break-
down of rounds fired by each weapon. Takle B9 is the first of the derived
distributions; it ccntains the distributions of the average ‘onnage fired by
the battalions per day. The weight given is the weight of the shell and fuze;
it is not the packing weight or the weight of the complete round. The fig-
ures for the attack phase are for the average of the entire period of the at-
tack, and not for the heaviest few davs. Table B10 shows the distribution of
rounds per gun per day for each of the phases. Table B11 shows the distri-
hution of rounds per mission for each phase.

The norcentage of r*ysions that were adjusted by air or ground ob-
servatic: »nd the percentage of missions that were unadjusted are shown for
each weapon and target category in Tables B13, B18, 32?2, B27, B32, B37,
and B39. The data were inadequate to compute the percentage of observed
{ire it. the period of the advance for the 4.5-in. gun, 8-in. gua, and 240-mm
How. Although the number of missions fired by the 4.5-in, gun and the 240-
mm How would have provided adequate data for analysis the type of obser-
vation wae not listed in the original ’iring records.

The computation of the gun-to-target ranges was made from the orig-
inal data with an IBM 650 computer. Not all the missions were available
for this computation as some of the original firing records did not contain
the coordinates of the firing battery or the target (these missions were
used only for the tables given in App B). In particular no gun-to-target
ranges have been computed for the 240-mm How during the movement
phase although 146 missions were fired in this period. Some of the orig-
inal firing records were missing for this period; although the number of
missions and rounds fired was known the location of the target was not
known. All missions that were recorded as being fired at impossible
ranges have been eliminated from the tables. These missions were pri-
marily the result of unrecorded moves or missions fired from a new loca-
tion before the records indicated that a move had taken place.

Field artillery wes_ons are usually emplaced so that the majority of
the 1iring is accormplished at ranges close to 75 percent of the maximum
possible range of the weapon. Table B12 shows the percentage of missicns
that were fired at ranges greater than 75 and 90 percent of the maximum.
Tables Bi3, Bi3, B22, B27, B32, B37, and B39 show voservation by target
category.

The gun-to-target range distributions for the entire firing available
in each of the three phases of action are given in Tables B14 to B16, B19,
B20, B23 to B25, B28 to B30, B33 to B35, B38, B40, and B41, and Figs. Bl
to B3, B7 to B9, B12 to B14, B18 to B20, B24 tc B28, B30 to B33, for cach
of the 8. ven artillery weapons. In each of these tables the range is given
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in 1000-yd intervals, and the upper limit of each interval is shown as the
peicentage of the maximum possible range of the weapon. The finzl column
in iuece tables is the range distribution of all firing in the Italian campaign
i+ - this particular wveapon. The tables on gun-to-target ranges have been
subdivided into distributione uf range by type of observation ani of range
iy type cf target. There was enough data for the four primary artillery
weapons (105-mm How, 165-mr: Arw, 155-mm gun, and 8-in. How) to al-
low this analysis. The data for the 4.5-in. gun were not adequate to coin-
pute distributions of range by type of target; data for the 8-in. gun were

not adequase to allow any division of the gun-to-target range distributions.
For the 8-in. gun in both the attack and the static phases the computations
would have had to be based on less than 20 missions in both categories of
counterbattery and registration missions. The categories of point and hard
area targets have beer. combined since they showed no sigr.ificant difference.
The distributions of preparation and miscellaneous missions were nii com-
puted. No computations have been made of the gun-to-target ranges of the
individnal tar.ete .ttacked by the 8-in, gun; in both the static and the attack
phases, these cuicputations would have had to be based on less than 20 mis-
sions in both categories of counterbattery and registration miss lons.

No attempt has been made to smooth the distributions; the range dis-
tributions of the 8-in. gun and 240-mm How are affecied by the terrain and
emplacement of targets. Any smoothing of these distributions woulc have
given a higher degree of apparent accuracy to these distributions. The
range distributions of the light-artillery weapons did not require any
smoothing technique.

The analysis of the ranges from front line to target has been made by
plotting tlie target location on an overlay map of the front lines. During the
gtatic phese the location of the frcnt lines was available from daily situa-
tion maps in unit journals. In the attack phase all the missions were plotted
on an overlay map of the area; the line showing the limit of the closest tar-
goets was used as the location of the front line. This line would change dur-
ing the day, and a clozer analysis in hourly intervals showed the movement
of units as they advanced. Occasionally situation maps would be available,
and these were used to obtain corrections to the lines that had been plotted.
This ylelded a fair approximation to the front lines during the day. It was
not possible to make any correcticns to this map for patrols into enemy
territory or to make any allowznces for the momentary advance of small
units. In the movement phase, all that was possible was to plot the targets
in hourly intervals. An approximation to the front was obtained by draw-
ing a line 500 yd closer to the friendly forces than the nearest targets. Be-
cause of this appraximadon, the range distributions from front line to tar-
get are given in 2000-yd intervals only.

The range distributions trom front line to target for six of the seven
artiliery weapone arc given in Tables B17, B21, B26, B31, B36, and B42,
and in Figs. B4 to B8, B10, B11, B15 to B17, B21 to B23 B27 to B29, B34,
and B35. The firing of the 4.5-in. gun wa3 80 sparse during the period of
the advance that it was not possible to ccmpute any range distribution. The
firing of the 8-in. gun was concentrated on go few targets thet n» distribu-
tions have been computed.
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Taole Bl

SATTALION DAYS OF COCMBAT
RECORDED IN STUDY

Static Attack Movement

Weapon phase rhase phace Total
105-mm How 370 122 362 854
4.5-in, gun 96 14 77 165
155-mm How 852 105 412 8R9
155-mm gun 128 45 225 388
8-in. How 108 27 149 302
8-in. gun® 20 12 23 55
240-mm How 108 18 84 158

'Only two batteries of an 8-in.-gun battalion were in action
at any time daring the Italian campaign of the Fifth Army.
These figures have been aciusted to roflect the firing of an
entire Jix-gun battalica.
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TARGET CATEGORIES

Soft area
Personnel (not oiherwise specificd)
Assembly area and bivouac areas
Snjpgra
TOT
Defensive fire?
Counterattack
Support fire"
Barrage
Hard area
Personnel in trenches
Personnel in woods
Personnel and automatic weapons
Personnel and mortars
Automatic weapons
Machine guns
Mortars
Artillery rocket launchers
Supply areas
Ammunition areas
Water pointo
Point
Personnel in houses
Observatinn posts
Commard posts
Strong points
Pillboxes
Houses
Mobile
Personnel and vehicles
Vehicies (not otherwise specified)
Motor parks
Vehicle or tanks in bulldings
Self-propelled multiple machine guns

Self- ‘ropelled artillery weapons
Tanks
Counterbattery
Personnel and artillery weapons
Single guns
Multiple guns
Counterbattery preparations
AA guns
Preparation fire
Preparation or scheduled fire
Harassing and Interdiction fire
Harassing (not otherwire specified)
Suspected supply areas
Suspected personnel
Suspected vehicles
Suspected automatic weapons
Suspected artillery weapons
False preparation
Interdiction of roads
Interdiction of railroads
Interdiction of bridges
Interdiction of towns
Registration fire
Registrations
Time adjustments
High-burst adjustments
Marking missions
Calibration missions
Miscellaneous missions
Smoke
Propaganda
Training
Tcsting or emplacement
Demonstrations

8These terms have been carried into the analysis as they were the only terms used
in the original firing records to describe the missions. A TOT mission is only a method
of placing fire on an area; it ig not a target. TOTs have been included as soft targets
since this method of firing is particularly effective on personnel targets. Defensive fire
was considered to be fire placed on limited enemy counterattacks. Support fire was un-
{dentified firing at the direct request of an infantry unit.

ORO-1-375

75



CL

GLE-L-OHO

Table B3
STATIC-PHASE MISSIONS

106-mm How 4.5-In. gun 155-mm How 155-mm gun 8-in. How 8-in. gun ‘40-mm How
Target missions mig- 9 missions missions missions missiocas missiocas
Number [ Percent I Numbe: rcent | Number | Percent | Number I Percen: | Number l Percent | Number | Percent | Number [ Percent
Soft area
Persorae! 532 9.5 8 1.3 117 3.3 19 2.1 12 1.2 2 2.0 1 0.2
TOT 328 5.8 - - 17 0.5 - - —_ - = = = IhiE
Infantry defense 39 0.7 = - 8 0.2 - —_ — — - - — S
Infantry support 5 1.4 s 0.8 29 0.8 2 0.2 - - - — — -
Hard area
Personnel 44 0.8 — — 3 0.2 — - — - - -— -—
Infavtry weapoas 132 2.4 - - 10 0.3 - — 2 0.2 - — -_ -
Artillery rockets 25 0.4 3 0.5 3 0.1 5 0.6 5 0.5 — _ — -
Mortars 296 5.3 - - 43 1.2 4 0.4 A 0.1 — - — —
3upply areas 34 0.6 = — 11 0.3 16 1.8 3 0.3 = = 2 0.4
Point 360 6.5 3¢ 5.7 182 5.1 as 2.7 162 15.9 6 5.9 T2 14.1
Mobile
Veh!cles 1S3 S.5 18 2.9 87 2.4 9 1.0 15 1.5 — — 2 0.4
SP guns 99 1.8 A 1.0 20 0.6 5 0.6 8 0.6 - -_ -— —
Tanksa S8 1.0 4 0.6 2 0.8 - — 4 0.4 — - - —_
Counterhattery 834 11.4 267 42.5 1685 47.0 570 £2.6 592 58.2 17 16.7 366 72.8
Preparation fire 202 3.6 12 1.8 36 1.0 - — 12 T8 -— - —_ -~
Harassaing fire 1426 25.6 34 5.4 612 b ¥y 81 ¢ 87 9.6 82 8.0 18 178 7 1.4
Interdiction fire 234 4.2 146 23.2 310 8.8 34 37 20 2:0 39 33.2 11 i
Registration fire 579 10.4 86 13.7 370 10.3 134 147 101 9.9 17 16.7 36 T3
Miscellanecusn fires
8moke 5 0.1 - — 2 0.1 — - — — - - - —
Propagands: 29 1.8 - -— -— T - e = e oo e =
Training and testing 179 3.2 3 2.5 2 0.1 - - - 3 2.9 8 1.8
Total 5577 100.0 628 100.C 5583 100.0 210 100.0 1017 160.0 102 100.0 504 1¢0.2
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Table B4
ATTACK-PHASE MISSIONS

105-m.n How 4.5-{n. gun 155-mm How 155-mm gun 8-in. How 8-in. gun 240-mm How
Target missions missions missions missiono missions missions missions
Number I Percent | .tumber ] Percent | Number [Percent Numboﬂ Percent | Number | Percent | Numbar l Percent NumberLPatcem
3oft area
Pcrsoasel 387 12.0 12 1.5 141 3.8 3] i» 12 0.9 — - 1 0.1
TOT 103 3.2 - 66 1.7 1 0.1 - = = - adf -
Infantry defense 217 6.8 11 1.4 98 2.5 - - 4 0.3 - 3 0.3
Infantry support 173 5.4 8 1.0 115 2.9 - - - = iy = s gl
Hard area
Persoane! 13 0.4 - - [] 0.1 8 0.4 — — - - - o
Infantry weapons 67 2.1 -— - 13 0.3 3 0.2 —_ - — — -- -
Artiliery rociets 15 0.5 2 0.3 41 3.0 9 0.6 10 0.8 - - - -
Mortars 57 1.8 3 4 0.1 18 0.5 2 0.1 1 0.1 - — -~ -
Supply areas 18 0.6 1 0.1 1 - 2 0.1 - - - - - ~
Polnt 138 4.2 16 2.0 *38 3.5 30 1.9 83 6.4 3 2.8 9.4
Mobile
Vehiclea 141 4.4 19 2.4 69 1.8 32 2.0 12 0.9 e - 4 0.4
SP guns 29 0.9 2 0.3 23 c.8 - - 2 0.2 — - 1 0.1
Tanks 178 5.5 6 0.8 145 30 17 1.0 32 2.5 - - 8 (s¢]
Counterbattery 114 3.5 421 53.2 967 24.7 875 54.3 694 53.5 12 11.3 627 62.9
Preparation fire 625 19.5 4 0.5 659 16.8 53 3.3 9 0.7 - - - =
Harsse. ag iire 593 18.5 68 8.3 875 22.3 300 18.8 295 22.7 48 45.3 114 11.4
Interdiction fire 53 1.8 146 18.4 268 6.8 141 8.7 81 4.7 < 23.8 103 10.3
Registration {ire 249 7.8 L 9.7 265 ] 109 6.8 82 6.3 15 14.2 36 3.6
Miscellaneous fires
Smoke 39 1.2 - - 7 0.2 - -_ — - - - e
Propaganda 2 0.1 - - - - - — -— — - = i e
Tra‘ning and testing —_— -_ = -— 10 0.2 = -_ — 2 2.8 7 C.7
Total 3209 100.0 792 100.¢ 3919 100.0 1811 100.9 1287 100.0 108 100.0 +28 100.9
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Table B5
MOVEMENT-PHASE MISSIONS

105-mm How 4.5-in. gun 155-mm How 155-mm gun 8-in. How 8-1n. gur 240-mm How
I missions missions missions raissions missions misnicas missions
Number lrl’ex-cem Numbeq Percent | Number | Percent N\.mneq P-orecent Nu.lnber[ Percent 1 Numberl Percen Rumber l Percent
Soft area
Personnel 119 17.4 4 1.4 291 8.8 33 2.7 17 2.6 —_— -- 3 2.1
TOT 79 1.8 - - 81 2.4 - - ! 0.2 - —~ - -
Infantry defense 116 2.6 - - 57 1.7 3 0.3 2 0.3 — - — -
Infantry support 21 0.5 — — i 0.0 o - —_ — — - - -
Hard area
Personnel 24 0.5 - - b} 0.1 - - — — - - - —
Infantry weapons 120 2.7 —_ - 7 0.2 1 0.1 - - - - — —~
Artillery rockets 38 0.8 —_ - 7 0.2 ) 48 2 0.3 e - — —_
Mortars 99 2.2 2 0.7 24 0.7 —_ - — — — -— —_ —
Supply areas 10 0.. —_— - 8 0.2 2 0.2 3 0.4 - - i 0.7
Point 357 8.0 11 3.9 202 6.0 23 1.9 51 7.8 | 6.7 23 15.7
Mobile
Veh.cles 342 7.6 15 5.4 249 7.4 Y] 5.6 23 3.5 — - 1 0.7
SP guns 109 2.4 1 0.4 34 1.0 3 0.3 5 0.8 = e - —
Tanks 243 5.4 8 2.9 117 3.5 22 1.8 19 2.9 = - -_ S
Counterbattery 455 10.1 108 38.7 611 18.0 349 29.0 197 36.1 2 13.3 48 32.9
Preparation fire 133 3.0 1 0.4 216 6.4 1 0.1 — - - — o= b
Harassing fire 858 191 11 9 728 21.5 364 30.2 145 2201 (] 40.0 18 123
Interdiction fire 148 3.3 51 1.3 289 8.8 145 12.0 27 4.1 2 13.3 26 Ly
Regis‘ration fire 319 11.6 67 24.0 443 13.1 177 14.7 162 247 4 26.7 23 15.7
Miscellaneous fires
Smoke 31 0.7 -—_ - 8 % — — — - - — — -
Propaganda 5 0.1 _ - —_— - - - —_ - — —_ — —
Training 2.d teating 2 0.0 - - 1 0.0 - — 1 0.2 — - 3 2.1
Total 4488 100.0 279 100.0 3385 100.0 1204 100.0 855 100.¢ 15 100.0 146 100.0
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Table B6
STATIC PHASE, ROUNDS3
105-mm How | 4.5-in. gun 155-mm How 156-mm gun 9-in. How 8-in. gm 240-mm Row
rounds roands rounds rvunds rozaus rounds rounds
Number [ Percomt | Number I Percent Nmber] Percent | Numb»r | Percent Numberlpemn! Number | Perzent Nmber] Purcent
So't ar.a
Personnel 22,281 10.2 183 1.0 3,519 4.8 248 1.2 158 1.2 28 3.2 10 0.2
TOT 18,222 33 - - 352 0.5 - - - —_ -— - e -
nfantry defense 6,125 2.6 — — 331 0.4 - - -— - - P iy
‘r{antry support 3,417 1.6 78 0.4 1,143 1.5 24 0.1 - — — - —_—
dard area
Persocne’ 1,915 0.9 b - 180 0.2 - - _ — - - — -
Infintry weapons 3,851 1.8 = - 236 0.3 - - 28 0.2 - e - -
Artillery rockets 1,353 0.6 88 0.4 100 0.1 169 0.9 99 0.8 — - - --
Mortars 12,252 3.8 - - 1,378 1.8 120 0.6 10 0.1 — - — -
Supply accss 1,115 0.5 — - 220 0.3 412 2.2 64 0.4 - 38 £ey
Point 15,959 Ty 1,238 8.7 4,463 5.8 344 1.8 4,194 28.0 o3 2.6 1672 $e 3
Mobile
Vehicles 7,267 3.3 4486 2.4 2,327 3.0 2513 123 302 1.9 —_ — v c.3
SP guns 3,851 1.8 218 1.2 551 0.7 113 0.8 1] 0.4 - —_ - =
Tanks 2,433 1.1 128 0.7 759 1.0 —-— s 70 0.4 _ - -_—
Countertattery 30,121 13.7 7,472 40.6 36,338 47.1 12,958 67.5 8,752 54.3 108 12.2 3075 Sa.4
Preparation fire 29,460 13.4 214 1.2 1,303 1.7 — — 270 1.7 - - - -
Harassicg fire 32,969 18.2 1,327 7.2 10,276 13.3 2,438 12.7 833 5.1 230 26.0 84 32
Interdicton fire 5,997 2.7 5,929 32.2 9,324 12.1 489 2.6 357 2.2 $75 42.4 118 23
Registra’ion fire T80 3.5 1,087 5.9 4,247 5.5 1,621 8.4 883 5.5 118 13.1 255 49
Miscellaeous fires
Smoke 1,376 0.6 -_— - 93 0.1 - == - = il T
Propaganda 1,640 0.8 —_ — - — — — - — - - s
Training and te sting 2,178 1.6 9 0.1 39 0.0 -_— - - — B 0.5 11 0.2
Total 219,144 100.0 18,391 160.0 77,177 100.0 19,200 100.0 16,126 100.0 884 100.0 5261 100.¢C
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Table 37
ATTACK PHASE, ROUNDS

T

105-mm How 4.5~-in. gun 155-mm How 155-mm gun 8-ir. How 8-1p. gun 20-mm How
Target rounds rounds rounds rounds rounds rounds rounds
Number rPemm Number I?erceu Number LPareent Nrmber | Percent | Number l Percent | Number [Pemcnl Nmnb-r] Percent
Soft erea
Personnel 24,631 7.0 474 1.3 7,743 3.8 1,034 1.6 285 0.8 - - 4 0.0
TOT 8,134 o8 - - 2,654 1.3 47 0.1 b - - - 13 0.2
Infantry defense 42,885 12.0 704 1.9 7,748 3.8 - o 64 0.2 - - - -
infantry support 40,761 11.5 1,148 3.0 8,422 4.1 - —_ —_ - - - - el
Hard area .
Fersonnel 2,044 0.8 - — 319 0.2 54 0.1 = = = s = X
Infantry weapons 3,312 0.9 - - 501 0.3 48 0.1 = = = = - T
Artillery rockcte 746 0.2 84 n.2 1,787 0.9 227 03 207 0.8 = - - -
Mortars 3,913 ) & | 40 0.1 1,525 0.8 €1 0.1 17 0.1 - - - —
Supply areas 659 0.2 102 0.3 29 0.0 82 0.1 -— - - - - -
Point 11,742 3.3 1,379 3.8 6,7€8 3.3 1,134 1.7 2,174 6.4 33 2.8 1829 22.9
Mobile
Vehicles 10,850 3.1 1,498 3.9 3,268 1.6 1,853 = 736 2.2 — - 32 0.4
SPY guas 2,218 0.6 48 0.1 869 © 0.4 -— — 47 0.1 - - 13 0.2
Tanks 14,423 4.1 404 L1 7,516 3.7 828 1.3 970 2.8 - -~ 108 1.3
Counterbattery 29,414 8.3 -3, 722 35.9 37,970 18.8 29,808 45.7 17,033 50.1 60 5.1 3016 26.3
Preparation fire 89,222 25.2 304 0.8 37,984 18.8 1,607 2.5 650 1.6 - = = =
Harassing fire 57,839 16.3 3,754 9.3 49,699 24.6 17,881 27.3 7,549 22,2 600 50.7 965 11.6
Interdictica fire 3,371 0.9 13,278 34.8 23,035 11.4 9,278 14.2 3,582 10.6 356 30.1 2126 25.6
Regiatratirn fire 4,438 1.3 1,224 3.2 2,627 1.8 1,394 2.3 787 2.3 132 1%k 189 2.3
Miscellaneous fires
Smoke 3,825 1.1 - - 379 0.2 — —_ - - = ol S i
Fropaganda 87 0.0 — - —_ - - — - - = e == ot
Training and testing - — - - 372 0.2 - — — —_— 3 0.2 7 0.1
Total 354,291 100.0 38,151 100.0 202,214 100.0 65,424 100.0 34,013 100.0 1184 100.0 8296 100.0




GLE-L-0dG

18

Tabie B3
MOVEMENT PHASE, ROUNDS
105-mm How 4.5-1n gun 155-.m How 18%-mm gun 8-in. How 8-{n. gus 240-mm How
Target rounds rounds rounds rcunda rounds roands rounds
Number | Percent | Number Ipemen! Number l Percent | Number ‘ Percent | Number l Pevcent Nmbcrl Percent | Number [ Percent
Soft area
Persounsl 50,837 18.2 18 0.4 11,444 9.3 242 0.7 178 1.5 — -— 3 0.2
TOT 5,530 1.8 - - 2,717 2.2 — - 18 0.1 - - - -
'nfaptry defense 18,329 5.8 - - 2,535 2.1 73 0.2 80 0.5 -— [l = s
Infantr; support 8,888 21 -_— - 164 0.1 — - - - — — ~— —
Hard aree
Personnel 1,948 0.6 - — 219 0.2 — — - - - — — -
‘nfantry weapons 7,173 2.3 -_— - 134 0.1 13 0.0 -_— s -— - -_ -
Artillery rockets 3,477 1.1 - - 280 0.2 341 1.0 47 0.4 - - _ -
Mortars 6,846 2.2 173 1.0 867 0.7 -_ - - - - -~ -— -
Supply 2revs 921 0.3 — - 275 0.2 30 0.5 7 0.8 -— — 10 0.7
Point 27,918 3.9 £36 2.5 6,953 5.6 558 1.6 1,237 10.1 9 8.8 392 26.8
Mobile
Vehiclea 23,660 7.5 1,189 8.7 7,979 8.5 2,099 6.2 431 3.5 -— -— 11 0.7
SP Zuns 7,888 2.5 20 0.1 1,238 1.0 104 0.3 73 c.s - - -— b
Tanks 19,614 8.3 641 s.6 4,997 4.0 730 2.2 £12 4.2 -— - - =
Tounterbettecy 33,861 10.8 8,692 48.3 24,022 19.5 10,621 31.5 4,857 39.8 18 17.2 485 31.8
Preparation fire 14,894 4.7 100 0.8 10,229 8.3 58 0.2 - — - - - s
Harassirg fre 62,162 19.8 T13 4.1 31,6859 25.8 12,717 $7.7 2,520 20.6 bt § 36.2 153 10.5
Interdiction 10,169 3.3 4,636 26.3 12,444 10.1 4,208 12.5 821 6.7 10 9.5 275 18.8
Registratiox fire 8,165 2.8 951 L. 4 5,180 4.2 1,962 5.8 1,387 11.2 31 28.5 169 10.2
Misccllaneous fires
Smoke 3,322 1:¥ -_ 90 0.1 -— - - - e = =
Propaganda 311 0.1 — — - — — — - - - - oy
Training and testing 82 0.0 - - 1 0.0 — 24 0.2 -_ - 4 0.3
Total 213,814 100.0 17,629 100.0 123,425 100.0 33,749 100.0 12,220 100.0 108 100.0 1463 100.0
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Table B9
TONS PER BATTALION FER DAY OF COMBAT
105-mm Bow T 4.5-'a. pm l 138-mm Bow _[ 15S-mm g [ 8-im. How 8-la. g ! 340- 2= Bow
Target Phase
e -

Soft area .

Persoanel 1.0 3.3 2.9 0.1 0.9 - 0.6 .5 1.3 0.1 1.2 0.1 0.2 1.1 0.1 0.3 - - - - —

TOT 0.8 1.1 0.3 - - - - 1.3 0.3 - — - - - - - - - - 0.1 -

nfantry Ceiense 0.3 5.8 0.8 - 14 - - 3.5 .3 - - - - 0.2 - - - - - - =

infantry support 0.2 5.9 0.3 - 23 - 0.3 38 - - - - - - - — - 5 - - —
Bard area

Persoconal 0.1 0.3 0.1 - - - —- o1 - - 0.1 - - - - - — - - - =

Intantry weapons 0.2 0.4 0.3 - - - - 02 - - 0.1 - - - - - - - - 4 -

Artillery rockets 0.1 0.1 c.2 - 0.2 - - cs - 0.1 0.2 0.1 0.1 03 - — - - — - e

Mdortars 0.3 0.3 0.3 - 0.1 0.1 0.2 e./ 0.1 - 0.1 - - 0.1 - — - - - - s

Supply areas - 0.1 - - 0.2 - - - - 0.2 0.1 - 0.1 - - - - - 0.1 ot 0.1
Polnt 0.7 1.6 1.3 0.4 1.7 0.3 0.¢ 3.1 o8 0.1 1.2 0.1 4.0 8.1 0.7 0.1 0.3 - 1.8 0.6 21
bobile

Vekicles 0.3 1.8 1.1 0.1 2.9 0.4 o3 1.% 0.9 0.1 2.0 04 0.3 3.7 0.3 - - - - 0.4 0.1

SP guns 0.3 0.3 0.4 0.1 0.2 - [+ I a4 0.1 ~— - - 0.1 0.2 - - - - - c1 —

Tanks 0.1 1.0 0.9 - 0.3 0.2 qa.t 3.4 0.8 - 0.9 0.2 0.1 3.8 0.3 - - - - 1.2 -
Countertattery 1.3 4.0 35 11 34.9 31 4.9 172 38 48 31.6 2.2 8.3 6s.1 2.9 Cc.6 0.8 0.1 5.1 39 2
Preparation fire 1.3 12.1 0.7 0.1 0.6 0.2 17.2 1.2 — .7 — 0.3 2.0 - - - - - - -
Harassing fine 1.8 7.3 as 0.4 14 0.3 1.4 235 36 Q.9 18.9 2.7 0.8 23.0 1.5 1.4 6.0 0.2 0.1 10.9 [+ ]
Inte rdictica fire 0.3 0.5 0.5 4.7 28.% 1.7 1.3 10.4 1.4 0.2 {.8 0.9 03 13.2 0.5 32 3.8 0.1 01 239 1.5
Re gistration firc 03 0.8 04 0.3 3.1 (L8 0.8 1.8 [ X} 0.6 1.8 04 0.8 3.0 0.8 0.7 1.3 0.2 0.4 2.1 os
Miscelianeous (ires

Smoka 0.1 0.5 0.2 - - - - 0.2 - - - - - - - - - - - -

Progaganda 0.1 - - — - - - - - — - — - - - - - - -— -

Tralalng and testing 0.1 - - - - - 0.2 - - - - — - - - — - 0.1 -

Total 99 430 14.4 3.3 15.3 3 104 915 14.0 7.1 69.3 1.3 154 128.2 71 5.2 11.8 0.¢ 8.7 833 1.9
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Table Bl11
ROUNDE PER MISSION

1C5-mm Bow [ 4.5-in. gen [ 183-mm How l 155-mm gun l 8-in. Now L 8-ia. gua L 340-mm Bow
Target Phoss

satic [amack [movewent [static [artacx | Movement [static] Attack ] Moverent [ static | artack | sovement [atatic [ Artack [ Movemest | seatic] Attack [Move wer | stauic [actack [sovecent

Scft area

Persoanel 111 88 5.2 238 9.8 195 30.0 #49 3.3 13.0 333 224 163 2.7 10.4 14.0 - - 10.0 4.0 10.7

TOT 559 T8.9 10.0 - - - 30.7 403 3.8 - 47.0 - - - 1.0 - - — - 43 -]

"nlantry defense 145.7 21178 15.7 - .0 - 41.3 503 468 12.0 - 4.3 - - 30.0 - - - - - =

Infantry support 434 2089 343.5 16.0 1438 - 37.6 1.9 - - - - - - — — - - - =2 -
Hard area

Perscanel 41.0 1430 80.6 - - - 2.8 60.1 §7.4 - 9.3 - - - - - - - -

lefant ry weapons 4 498 57.6 - - - 36 391 13.3 - 28.0 13.0 14.0 - - -~ - - - P 2

Artillery rockats 54.1 49.7 1.5 2. 43.0 - 20.0 438 40.0 28 153 26.3 19.8 0.7 3.5 - - . - = =

Mortars 413 e 09.i - 40.0 4.5 320 ®4.7 36.1 300 308 - 100 tl.e - - - - - B £

Supply areas 327 386 2.1 - 103.0 - 300 290 .3 28.7 410 15.0 .3 - 18.7 - - — 19.0 - 10.0
Polat 40.6 863 8.2 M3 8s.1 0.6 43 407 M4 13.7 318 12 358 36.1 M2 3.8 110 9.0 235 ‘9.4 17.0
Mobile

Vehicles 370 769 9.1 M7 T8 8 ™2 26.7T 473 33.0 2.1 7.9 30.3 20.1 613 18.7 - — 3.5 8.0 1.0

SP yns 358 784 723 36.0 13.0 20.0 27.% 317 383 33 - 34.6 1.3 138 14.¢ - - - - 13.0 -

Tanks 419 81.0 80.7 33.0 7.3 80.1 7.1 513 42.7 - 48.7 3.1 17.8 303 8.9 - - - - 1% -
Countsrimtiery 48.7 2%8.C 4.4 379 33.% 80.4 218 392 3 3.7 M1 364 14T M5 .. 6.3 $.0 8.0 8.4 4.8 9.6
2reparation {ire 145.8 142.7 111.9 178 by B 1C0.0 8.1 578 473 - 30.3 4.0 3.5 €11 - - - - - - -
Harassing fire 293 918 T3.4 383 6.8 “.s 16.7 4.7 434 8.0 50.6 4.9 10.1  38.3 17.. 12.7 128 <1 9.1 T4 a5
Interdiction fire 8.4 6338 R ] 40.8 90.9 0.9 30.0 85.9 41.6 4.6 85.7 20.9 17.8  53.7 $0.4 9.8 142 5.0 10.8  20.5 10.5
Registration fire 13.4 173 18.7 13.4 15.8 141 11.4 136 11.8 13.0 13.7 11.0 8.7 9.7 8.4 (N ] 3.6 .3 1.0 5.2 8.5
Miscellaneous {ires

Smoke 275.3 98.0 107.1 - - - 47.5 B84.1 18.0 - - - - - = - -~ = - -

P L 16.5 433 63.2 - - - - - - - - - - - = = - = - -

Truaing and testing 17.% - 41.0 3.0 - 18.8 41.1 1.0 - — - - - M0 1.3 1.0 - 1.4 1.0 1.3

Total sheils divided
by total mission 43.5 1105 0.6 4 4.1 8.1 21.8 614 348 21.0 40.¢ /4 153 383 18.6 88 114 1.0 3.5 8.3 10.4




Table B12

PERCENTAGE OF MISSIO? IRED AT RANGES GREATER
THAN 75 AND 80 PERCENT OF MAXIMUM RANGE

Static phase Attack phase Movement phase
Weapon

>75% >90% >76% >90% >75% >90%
105-mm How 39 7 14 2 33 5
4.5-1in. g 23 0.1 37 v.8 38 0.7
1565-mm How 42 3 31 b 41 1
155-mm gun 35 1 40 2 39 it
8-in, How 26 it 40 0.7 54 0.8
8-in. gun 25 0.0 652 2 - -
240-mm How 31 6 51 8 - -~

ORO-T-375
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Table B13
OBSERVATION BY TARGET CATEGORY, 105-MM HOW

In static phase, %

In attack phase, %

In movement phase, %

Bds oy Ground Alr Ground Alr Ground Afr
Unobserved |, orvation |observation | U00P2erved | oo rvation | obuervation | UPOP8erved | i o rvation | observation

Soft arcsz 20 76 4 32 64 <4 11 82 7
Hard area 26 64 10 8 81 18 3 84 13
Point 10 77 13 16 17 7 11 74 15
Mobile 11 73 16 5 73 22 5 68 27
Counterbattery 35 37 8 = 60 33 15 54 31
Preparation fire 95 5 - 91 9 — 85 32 3
Harassing fire 84 14 2 1 17 6 13 21 6
Registration fire = 61 39 il 55 44 2 48 50
Average 47 44 9 41 47 12 26 56 12




Table Bl4

GUN-TO-TARGET RANGE DISTRIBUTiON, 105-MM HOW

Prrcent of In static In attack in movement

Rarge, thous of yd maximum range phase, & phase, % phase, & Average, %
0-1 8 0.2 - 0.2 0.1
1-2 16 c.1 0.3 0.2 0.2
2-3 25 0.6 1.0 0.9 0.8
3-4 a3 0.7 Bl 1.9 2.0
4=-5 41 2.3 124 8.2 6.5
5~6 49 4.2 16.8 8.7 10.1
8-7 57 15.8 18.8 14,5 16,5
7-8 66 19.2 16.7 7.6 18.0
8-9 74 18.2 11.4 16.9 15.8
9-10 82 16.7 8.1 16.3 14.2

10-11 90 14.8 4.9 12.1 11:1
11-12.2 100 i g 4.5 4.7
Average range, yd R370 6800 7690 7770
20
16 gl
®
12k o
<]
-
5
(]
@
5 8t -
o
4k 4
s = = " . Y AT TR T
0 4 8 12 16 20
RANGE, THOUS OF YD
Fig. B1—Gun-to-Target Range Distribution,
105-mm How, Static Phase
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DISTRIBUTION, %

DISTRIBUTION, %
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Fig. B2—Gun-to-Torget Range Distribution,
105-mm How, Attack Phase
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Fig. B3—Gun io-Target Range Distribution,
105-mm How, Movement Phase
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Table B15
GUN-TO-TARGET RANGE DISTRIBUTION BY TYPE OF OBSERVATION, 105-MM HOW
In static phase, % In attack phase, % 1n movement phase, %
Range, thous of yd l G : .
round Air Ground Air Ground Air
Unobserved l observation | obgservation Dnobserved obhservation | observation Unobserved observation { cbservation
0-1 — - 0.3 — — — 0.1 - —
1-2 —_ 0.1 —_ 0.5 0.3 - 0.1 0.2 93
2-3 0.4 0.5 1.0 0.8 1.0 W | 0.3 1.1 1.0
3-4 0.8 0.8 1.8 221 523 4.6 i.4 2.5 1.2
4-5 4.2 3. T 1.8 10.3 13.0 6.0 6.5 7.0 a.n
5—-6 6.2 6.2 4.1 19.0 19.2 11.6 8.9 9.8 5.8
6—-7 1307 18.2 9.7 21.0 22.0 14.6 12.7 16.0 12.7
7-8 15.8 20.8 18.2 19.7 15.7 15.6 15.8 18.5 17:9
8-9 i e 17.3 18.9 12.1 10.5 18.3 15.0 16.5 20.4
a—-1¢ 15,7 15.9 212 8.4 65 14.9 19.4 14.5 18.4
10-11 16.7 12.8 17 .4 5.1 3.6 10.0 15.2 9.8 12.6
11-12.2 9.4 3.7 5.6 1.0 2.4 257 4.6 4.0 6.0
Average range, yd 8400 800 8500 6900 6600 7600 8100 7770 8200
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Table B16
GUN-TO-TARGET RANGE DISTRIBUTION FOR SELECTED TARGETS, 105-MM HOW
Is meatic paase, % In attack phase, % In movement phase, %
; d‘ "d}'”' St | Hard T'lCo-ur- Jdarsss- | Regis~ Soft | Hard Mobil Couster- | Harass- | Regis- 8oft | Hard Mobil Countyr-~| Harass- | Regis-
aa | area |\ .. battery ing tration | Total| area | area battary tng tration | Total| area | area battery ing tration | Total
target | target - 1 target fire fire target | target gt target firs fire target| target e target fire tire
n-1 - - — st ey 0.2 - s - = - - o, P - - - - - 0.2
1-2 - -— - — — - 0.1 — - - — - — 03 - - - - - - 0.2
-3 E - 1 1 - - (X ] 3 1 2 1 1 3 1.1 1 1 2 1 - 1 0.9
3-4 1 — 1 1 1 3 0.7 S 4 3 3 4 3 .7 2 3 2 2 2 2 1.9
45 4 2 2 3 2 4 1.3 18 18 7 10 12 14 12.4 (4 8 L 1 L] 5 62
5-6 5 6 3 4 3 ] 4.2 23 20 17 11 21 17 19.8 1 10 (] 9 8 8 8.7
8-7 o 19 1e 13 18 16 154 21 27 2 17 20 18 19.9 18 14 20 13 12 13 14.5
7-8 2 2 14 14 19 29 10.2 13 14 19 16 18 16 18.7 19 17 19 13 18 19 1%.8
8-9% =3 20 20 14 21 11 182 $é k4 i3 14 11 14 114 15 12 13 i 17 24 18.9
9-10 e 3 13 a1 15 17 12 16.7 3 ] ] 17 ] 11 3.1 13 15 18 16 19 17 18.3
10-11 2 11 3 19 16 9 14.8 3 4 (] 1 4 ] 49 12 10 11 18 13 1 12.1
11-12 5 1 & 10 4 2 4.8 2 - 3 2 1 - 1.4 3 3 4 8 3 3 3.3
12-12.2 L 1 1 k] 2 1 3.4 — - - 2 - - 0.3 1 1 1 1 2 1 1.2
Average
rangs, y€ 0O &11c  eM2 8800 3400 T850 &3T0 6440 €370 TI0O 7500 6740 TO00 6300 769G TT00 TAl10 8100 811G T80 TN




Table B17

RANGE DISTRIBUTION FROM FRONT LINE TO
TARGET, 105-MM HOW

In static In attack In movement
Range, thous of yd phase, % phase, % rhase, % Average, %
0-~2 25 67 23 40
2-4 56 25 47 41
4-6 17 6 18 13
6-8 1 2 12 6
8-10 1 - 2 o
1¢-12 A - b ’
Average range, yd 2940 1860 3380 2700
80
50 ; - -
® ®
> x
2 )
5S40t . 5 -
(] [+1]
= ]
= =
L Ll
) : &
20k - 4
0 oo ; 1 L,——__-; 58 B
0 4 8 12 4 8 12
RANGE, THOUS OF YD RANGE, THOUS OF YD
Fig. R4—Range Dis:ribution from Front Line Fig. B5—Range Distribution from Front Line
to Target, 105-mm How, Static Phase to Target, 105-mm How, Attack Phase
60
»
z' 40 P o
o
-
o |
[}
@
220 - ~
o
R R ST TR S AR
0 4 8 12

RANGE, THOUS OF YD

lig. B6—Range Distribution from Front Line
to Target, 105-mm How, Movement Phase
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Table B18

OBSERVATION BY TARGET CATEGORY, 4.5-IN. GUN

Target

In static phase, %

In attack phase, %

Ground Air Ground Air
Panhsrsved observatioa | cbhgervation Ulubserved observation | observation

Sof' area 45 55 = 67 22 11
HYard area 33 67 — 100 — o
™t 13 87 — 36 18 46
A obile 7 74 19 15 37 48
Counterbattery 78 5 17 84 5 11
Preparation fire 100 — — 100 — —
darassing fire 97 — 3 97 1 2
Registration fi-e - 41 88 - 17 83
Average 69 : 14 17 71 8 21




Table B18
GUN-TO-TARGET RANGE DISTRIBUTION, 4.5-IN. GUN

Percent of In static In attack In movement
Range, thous of yd maximum range phase, % phase, % phase, % Average, %

3-4 19 - — — -
4-5 24 - 0.1 — 0.1
5-6 28 - - 0.4 0.1
6-7 as -~ 0.1 0.7 032
7-8 38 - - 1.8 0.3
8-9 43 1.5 1.6 0.4 1.4
9-10 47 FT 2.0 1.9 2.5
10-11 52 2.5 229 5 B 200
11-12 57 8.3 9.0 8.9 9L
12-13 82 14.2 9.8 8.5 JB 2
13-14 66 12:2 8.2 9:6 9.8
14-15 71 13.5 7.9 11.5 10.4
15-16 70 20,3 21.0 16.7 29.1
16-17 81 12:7 22,7 17.0 18.2
17-18 85 6.5 11.3 13.0 9.8
18-19 90 3.5 28 5.2 3.4
19-20 95 - 0.2 0.7 0.2
20~21.1 100 0.1 0.4 - 0.4
Average range, yd 14,240 14,770 14,620 14,550
20
16 - i
4 o
gt 8 3
-
3
5 _
5 8 I -
fu
4 —
]
0 Joch LS LA gy e=h | |
0 4 8 12 16 20 24

RANGE, THOYUS OF YD

Fig. B7—Gun-to-Target Range Distribution,
4 5-in. Gun, Static Phase
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DISTRIBUTION, %

DISTRIBUTION, %
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Fig. B8—Gun-to-Targst Range Distribution,

4.5-in. Gun, Atrack Phase
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Fig. B9—Gun-to-Target Range Distrit.div,
4.5-in. Gun, Movement Phase
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Table B20
GUN-TO-TARGET RANG&E DISTRIBUTION BY TYPE OF OBSERVATION, 4.5-IN. GUN

Range, thous of yd

In static phase, %

In attack phase, %

In movement phase, %

Ground Air . Ground Air Ground Alr
Unobserved observation | observation’ Unobserved | 1 o ervation | observation Unobserved | ;i gervation observation
4-5 gy - - 0.2 —_ —_ - — .
5-6 = - — —_ - —_— 0.8 e s
5T = = s _— _ 1 0.8 2 —
7-8 s - — — —-— - 0.8 7 1
8-9 0.5 8 — 1.6 - 2 - = i
9-10 0.5 21 3 1.9 6 1 2.5 -_— 2
10-11 1.4 4 S 29 3 2 3.3 4 4
11-12 9.0 4 13 8.2 AR 12 5.0 20 9
12-13 11.6 19 15 8.9 27 11 5.0 17 9
13—-14 13.7 9 9 4.9 3 10 e 9 ¥i
14-15 14.6 10 22 6.3 17 12 13.2 2 13
15-16 23.4 & 22 22.5 8 LA 18.2 b13 ) 17
1617 14.4 10 9 24.5 11 19 29.6 7 27
17-18 6.3 T LC18 122 -_ 8 14.9 15 10
18-19 4.6 _ 1 2.6 3 5 2.0 4 6
19-20 - — - - —_ i ] 0.8 2 —
20-21.1 = I —_ 0.3 - 1 -— i o=
Average range, yd 14,600 12,800 14,100 14,900 13,200 14,600 15,000 12,600 14,600




Table B21

RANGE DISTRIBUTION WROM FRONT LINE TO
TARGET, 4.6-IN. GUN

In static In atiack
Rangs, thous of yd phase, % phase, % Averege, %

=2 5 ] 7
EREY 20 29 25
4-8 29 32 al
6~8 a6 - 21 48
8-10 8 7 n
10-12 1 2 2
12+ 1 - -
Average range, yd 5580 4880 5180

DISTRIBUTION, %

0 4 8 12 16 20
RANGE, THOUS OF YD

Fig. B10~Range Distributicn from FrontLine to Target,
4.5in. Gun, Static Phase

DISTRIBUTION, %

12 16 20
RANGE, THOUS OF YD

Fig. B11—Ronge Distribut;mn from Front Line to Target,
4.5-in. Gun, Attack Phase
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OBSERVATION BY TARGET CATEGORY, 155-MM HOW

Table B2

In static phase, %

In attack phase, %

In movement phase, &

Target Ground Air Groursd Air Ground Air
Unbhservit observation | observation Unobserved observa:ion | observation Unobserved observation | observation

Soft area 43 48 9 78 1% S 72 21 1
Hard area 19 53 28 3 44 26 23 a3 26
Point 27 65 8 72 18 10 59 28 13
Mobile 13 68 15 26 4?2, 32 30 34 36
Counterbattery 82 8 10 75 9 16 55 16 29
Preparation fire G8 — 2 99 g —_ 97 g 2
Harassing fire 35 2 3 95 1 4 53 2 S
Registration fire 1 14 55 3 26 71 — 7 93
Average 69 17 14 74 11 15 64 13 23




Table B23

GUN-TO-TARGET RANGE DISTRIBUTION, 155-MM HOW

Perceni of In static In attack In movement
Range, thous of yd maximum range phase, % phase, % phase, % - Average, %
2-3 18 — 03 0.1 0.1
3-4 25 - 0.7 0.4 0.4
4=-5 31 0.2 1.5 0.8 ¢.9
5-6 37 0.4 3.6 1.4 1)
6=7 45 1.6 4.8 350 3e8
7-8 49 4.4 9.4 6.6 169!
8-9 55 8.2 8.9 Sl 8.7
9-10 61 11.4 3273 11.2 1357
10-11 67 13.2 14.3 13.1 13.0
11-12 74 18.4 13.0 13.2 14.7
12-13 80 17.4 14.2 14.5 15,2
13-14 86 14.8 12.2 16.9 14.5
14-15 92 Sk 4.5 8.7 6.5
15-16.3 100 2.8 0.5 1.0 1.4
Average range, yd 11,360 10,330 11,060 10,900
20
—
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%
& 54
z 12| ] e
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o
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ﬁ
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0 4 8 12 16 20
RANGE, THOUS OF YD
Fig. B12—Gun-to-Target Range Distributicn,
155-mm How. Stotic Phase
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Fig. B13—Gun-to-Target Ronge Distribution,
155-mm How, Attack Phase
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. B14—Gun-to-Targe: Range Distribution,
155-mm How, Movement Phase
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Table B24

RANGE DISTRIBUTION BY TYPE OF OBSERVATION, 155-MM HOW

In static phase, %

In attack phase, %

In movement phase, %

Range, thou. of yd [ Gromfd ATe Ground Alr Ground Air
Unobserved observation | observation Rnpseeves observation | observation Unobserved| ., o yation | observation

2-3 - — - — 0.3 0.2 — 0.6 0.2

3-4 - - - 0.6 1.6 1.0 0.5 0.4 0.5

4-5 0.3 0.6 — 13 3.5 1.2 0.5 3.0 0.5

5-6 0.1 351 0.4 3l 6.4 2:9 1.2 3.0 1.2

6-7 1.3 2.6 15T 4.5 8.4 6.3 2.6 { e ! 2.0

7-8 3.4 11.2 3.2 10.0 13.8 6.7 0 9.5 4.5

8-2 7.0 15.2 22 8.5 11.3 8.8 8.5 10.6 8.5

9-10 11.0 16.3 12.4 11.6 10.9 12.7 11.6 9.9 FsL

10-11 15.3 130 9.0 14.6 12.9 9.4 12.8 12.4 13.0

11-12 17.4 1229 2329 13.5 9.6 f 4 14.3 10.4 122

12-13 17.0 12.5 22.3 14.1 12.2 16.2 14.2 13.€ 173

13-14 16.0 9°6 14.3 12.4 5.2 16.0 16.9 13.4 18.6

14-15 .8 3L 3.6 4.9 2.9 4.1 9.4 6.7 8.5

15-16.3 3.1 9.5 120 0.3 1.0 1.0 0.5 1.4 1%
Average range, yd 11,600 10,300 11,300 10,400 9400 10,600 11,100 10,300 11,300
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Table B25

GUN-TO-TARGET RANGE DISTRIBUTION FOR SELECTED TARGETS, 155-MM HOW

foseir | Hard

I

A a4
itarget

19,140 10,140 10.140

| arew

In static phase, ¥

In attack phase, ¥

[

In movement phase. ¥

i i =l ; § i
Mokt ( vunter- | Harass- ) Regis - Soft Hard Mobile Counter-| Harass- | Regis - Soft Hara i Coanier-f Harass- ., Pegas- |
i (s battery e tration: Total{ 2rea | area battery g tration | Total | area area K batter: ng *coibieay BTG gt
ey ‘ target fire fire target [target| 2T target f f arg riet [N cirer | e : i
Lt gel [targ: arye ire ire target {target i areet } 1 | fire !
— - - - — - - 1 - - - 0.1 1 ~ - - — - 2.1
- - - - - - 3 1 - - % 0.7 2 - - - - - n %
- - - - 0.2 1 3 2 1 ¥ 4 125 & 1 1 - - 1 J.8
- - 1 — 0.4 6 5 a 1 2 2 3.6 3 1 3 1 1 1 M
4 - & t 1.6 g 7 e 2 3 3 4.3 6 3 5 & 2 s B 4
15 2 5 6 1.9 11 3 id 3 1t 5 9.4 3 .' 5 3 H 5 6%
21 X 14 8 8.2 5 12 b 6 9 10 89 9 Iy 11 A - K =1
15 9 15 13 114 10 13 11 9 3 14 12:3 11 ‘x 11 11 e 3 12
3 12 18 10 1302 12 19 13 18 13 9 4.3 14 a3 14 12 ie 13 12 .
P 18 18 5 18.4 73 14 8 15 14 17 13.0 15 3 1t 14 15 k1 B8l
15 20 14 17 174 15 4 12 23 o 17 i 2 1 15 14 16 6 Y 135
> 21 R 9 14.8 11 15 2 13 14 15 122 12 16 17 18 2u S o
3 10 4 1 5.7 ] 2 4 6 6 3 4.5 O o} 1c ' g i -
- 3 i - ; By 1 - - - - ) ) - 1 1 2 - i -
- 5 - - 1.1 1 - 1 1 - 1 L - - - - - i
12.160 10,700 10,990 !1,3€9 10,500 9,870 9.%2¢ 11,370 10,660 10,790 10,384 10,280 11,2060 16,0930 11,51y T4t 8 S LT S AR

101




Table B26

RANGE DISTRIBUTION FROM FRONT LINE TO
TARGET, 155~-MM HOW

In static In attack In movement
Range, thous of yd phase, phase, % phase, % Average, %
0-2 8 56 18 26
2-4 23 27 25 Al
4-46 a2 18 40 27
68 38 3 22 18
8~10 4 1 — 2
Averege range, yd 5040 2320 4420 3860
60
['d
7 40 e
o
b
=]
om
3
=200 -
o
ol i i g I

0 4 8 12
RANGE, THOUS OF YD

{“ig. B15—Range Distribution from Front Line
to Target, 155-mm How, -Static Phase
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. 316—Range Distribution from {ront Line Fig. B17~Range Distributior. from Front Line
to Tarqet, 155-mm How, Attack Phase to Target, 155-mm How, Movement Phase
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OBSERVATION BY TARGET CATEGORY, 155-MM GUN

Table B27

In static phase, %

In attack phuse, %

In movement phase, %

Target Ground Air Gr;)und Air ] Ground Ei Air
Unobserved observation | ebservation Uncbserved observation | observation i b observation Lnbservatinn

Soft area 67 29 4 68 18 14 57 17 26
Hard area 54 38 8 60 27 13 22 56 22
Poiat 68 21 11 81 6 13 22 44 34
Mobile 14 43 43 13 i3 74 13 31 56
Couaterbattery 72 8 20 86 3 ;[0 8 58 11 31
Preparation fire — = — 98 — 2 100 — -
Harassing fire 83 8 9 84 3 13 91 3 6
Registration fire — 41 59 — 28 72 1 ! 38
A erage 61 15 24 75 6 19 60 10 30




Tahble B28

GUN-TO-TARGET RANGE DISTRIBUTION, 155-MM GUN

Percent of In static In attack

In movement

Range, thous of yd maximum range phase, % phase, % phase, % Average, %
7-8 31 - 0.3 — 0.1
8-9 35 0.1 0.3 06 0.4
9-10 39 0.3 0.8 0.5 0.6

10-11 43 1.1 2.0 B 2.2
11-12 47 2.0 3.9 2.9 3g
12-13 5i 6.7 3:8 3.6 4.1
13-14 54 7.5 5.0 4.4 9.3
14-15 58 6.7 Mol 5.9 6.6
15-16 62 8.3 9.4 8.4 8.9
16-17 66 1J.4 8.2 9.2 9.0
17-18 70 9.0 11.0 10.7 10.5
18-19 . 12.2 8.7 12.8 10.8
19-20 78 14.0 11.6 12.0 12,2
20-21 82 12.9 1157 19.3 11.4
21=22 86 5.3 11.0 10.3 9.6
22-23 89 1.8 3.5 5.0 Sl
23-24 93 0.6 p % | 0.9 0.9
24~25 97 0.3 0.2 0.2 0.2
25-25.7 100 01 0.4 - 0.2

Average range, yd 17,280 17,500 17,700 17,520

16
G ) ]
* Pt
58 *
a
L
9
8
4} =
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0 4 8 12 16 20 28
RANGE, THOUS OF YD
Fig. B18—Gun-to-Target Range Distributien,
155-mm Gun, Static Phose
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Fig. B19—Gun-to-Target Range Distribution,
155-mm Gun, Attack Phase
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Table B29

GUN-TO-TARGET RANGE DISTKIBUTION BY TYPE OF OBSERVATIOHN, 155-MM GUN

In static phase, %

In attack phase, %

In movement phase, %

Rangue, thous >f o : :
- Ground Air Ground Air Grourd Air
Castmerved observation | observation Wpabereind observation | obsarvation U"Observediobservalion observation
3-4 = = i £x L 0.4 k. p i
1-5 - - - 0.1 — -— - - -
3-6 - - ... o — e — — =
8=7 - — — - = L — = o
7-8 - - - 0.2 — 6.7 = = -
B0 — - 0.5 0.4 —_ - 0.9 —_ -
9-10 c.4 0.8 1.4 0.9 - 0.7 0.3 173 =
10-~11 1.6 3.8 1529 2.8 3 2.1 1.3 &9 1.1
11-12 2.0 6.9 3.8 3.9 S 3.2 1.5 5.8 3.8
12-13 5.2 1057 8.5 2.6 11 3.9 2.5 5.2 3.5
12-14 6.0 756 11.4 5.2 6 2.8 4.6 32 3.8
14-15 8.6 H2u 28 6.6 8 5.7 5.4 6.4 6.8
15-15 10.1 10.7 7.6 8.3 10 11.4 7.8 10.3 8.1
16~17 7.9 10.7 13.2 7.4 i6 11.4 8.1 19.2 i85
17~-18 9.7 L0, 0.7 11:6 10 9.6 7.5 14.8 15.:2
18~-19 10.8 11.4 12.8 81 8 I:d:ad 13.7 10.3 13:3
19~-20 -7 9.2 11.4 12.8 13 12.5 125 8.4 12:5
20-21 14.1 2.3 10.0 12.2 3 745 12.5 9.7 8.1
21-22 5.7 0.8 5.2 12°% S5 956 13.6 3.2 8.1
22-23 2.2 0.8 2.4 3.0 2 o9t 6.3 S 74 3.8
23~-24 0.4 1.5 - 1.4 — 2 24 & 0.5 1.& 0.8
24-25 _— _ 1.4 0.2 - —_ 0.3 = =
25-25 7 2.5 — - 0.3 = = 9rL = =
Average range. < 17,400 15,8L0 17,800 17,600 16,300 17,500 18,200 16,900 17,6C0
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Table B30
GUN-TO-TARGET RANGL DISTRIBUTION FOR SELECTED TARGETS, 155-MM GUN
In static phase, b In attack phase, b In movement phase, %
Ranage. thous| 1 * T

of yd ab‘r)e“a ?’:: illobl'e C:::::_';; Harass- |Registra- Total ‘3:: !::: Mobile c::'::y' Harass- | Registra- Total 15:::; :{:e': Mobile f::::‘r' ‘lezssv ] Registra- g

target urgn: target target ing fire | lLioa lire trget | target target target ing lire | tion fire i targes] target target urge'\ ! 1. laire I twn fire Toal

i
TES 2 - - - - - - - - - - 2 03 - - - - At o o
3-9 o - - - - - 0.1 - - - 1 - - 0.3 2 - - - ¥ - 0.6
e Y - - - - 1 - 0.3 - - ] 1 1 1 Q0.8 2 - 3 1 - - 9.5
{pott = o = 2 - = 1.1 - - 2 i 2 ] 2.5 4 L - 4 2 1 2.3
11-12 4 - 29 2 3 3 217 4 - 4 5 2 4 39 8 - 5 3 2 4 29
12-13 4 S 14 ;4 1 8 8.7 1 - 4 3 3 8 33 2 10 6 5 3 1 3.6
1214 4 - - 5 9 19 7.5 - - 2 i 4 1 5.9 4 5 4 5 4 3 44
14-15 22 o - 1 4 5 6.7 6 11 2 9 4 2 7.1 8 25 s T 4 [ 59
15-16 9 i 14 9 7 4 B.3 3 - 11 11 1 18 94 6 — 14 10 8 6 B4
16-17 &5 b 5 § - 1Y 11 [} 10.4 8 - [} 8 ¥ 17 8.2 6 10 10 g § 7 11 8.2
17-18 9 16 - 7 15 11 2.0 8 3 9 14 8 12 11.0 14 10 5 1 8 20 12.7
8-19 9 b1 3 1% 10 13 17 12.2 17 3 [ 8 9 13 8.7 10 25 6 14 1 19 12.8
19-20 4 11 = 18 8 18 14.0 3 28 26 9 15 6 1156 " g2 5 8 11 12 16 120
20-21 13 a8 - 14 13 9 129 15 19 13 9 16 T 113 8 5 10 9 13 6 103
21-22 VG = 14 7 [ 1 53 14 38 [ 8 14 (/ 11.0 8 5 15 6 16 3 153
22-23 ! - £ 2 3 - 1.8 3 - - 3 5 1 3s 4 o 6 2 8 3 5.0
2324 =, - - 1 — - 0.6 — - — 1 3 - 1.1 2 - ¥ 1 1 1 Ligk.
24-25 - 5 - - - 1 0.3 - - — - - - 0.2 - - - - - = 02
25-25.7 - - - - - - 0.1 - - - - - - 0.4 - - - - - = :
Average

ranze, yd 16,400 13.100 15,63C 17,470 17,230 16,740 17,280 18,640 19,770 17,980 16,889 18,380 16,670 37,500 16,940 16,650 17 570 17,720 18.3390 17,630 11,702




Table B31

RANGE DISTRIBUTION FROM FRONT LINF
TO TARGET, 155-MM GUN

In static In atcack In movement

Range, thous of yd phase, % phase, % phase, % Average, %
0-2 1 3 — 2
2-4 10 17 3 il
4-6 9 18 17 16
6-8 15 28 25 22
8-10 36 18 38 28
10-12 11 7 16 11
12-14 10 10 1 if
14 + 8 4 -— 3
Average range, yd 8760 8340 8000 7780
40

‘.

z

o

F

2 0F 2

x

% % rriew

0 B o | P B o R T L
0 4 8 12 16

RANGE, THOUS OF YD

Fig. B21—Ronge Distribution from Front Line
to Torget, 155:mm Gun, Srarie Phase
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Fig B22—Range Distribution from Front Line Fig. B23—Range Distribution from Front Line
to Target, 155-mm Gun, Attock Phase to Target, 155-mm Gun, Movement Phase
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OBSERVATION BY TARGET CATEGORY, 8-IN. HOW

Table B32

-

In static phase, %

In attack phase, %

In movement phase, %

LT Ground Air Ground Ailr Ground Air
Unobserved | 1 o vation | observation | UPOP8€1¥€d | o cervation | observation Unobserved |, cervation | observation

Soft area 58 33 9 65 18 1 44 28 28
Hard area 52 9 39 - 67 33 10 60 30
Point 20 16 64 48 10 42 30 33 37
Mobile 8 44 48 26 23 51 11 47 42
Counterbattery 61 6 33 84 4 12 51 19 30
Preparation fire 67 8 25 100 — — - - -
Harassing fire 64 6 30 97 1 2 91 2 7
Reg:stration fire - 24 76 3 13 £4 — — 86
Average 48 10 42 T 6 17 47 17 36




Table B33

GUN-TO-TARGET RANGE DISTRIBUTION, 8-IN. HOW

Percent of In static In attack In movement

n

Range, thous of yd maximum range phase, % phasc, % phase, % Average, %

3-4 22 0.1 — 0.2 0.1
4-5 27 — 0.2 — 0.1
5-6 32 1.4 0.5 022 07
6-7 38 2.4 1.6 0.3 1.6
7-8 43 3.3 153 1456 2.0
8-9 49 4.5 2.4 0.8 2
9-10 54 T8 3.5 3.4 4.8
10-11 o9 12.5 6.0 6.0 8.1
11-12 65 14.0 10.4 b 10.9
12-13 70 il 2 15.7 14.0 15.8
13-14 76 11.7 18.0 12.6 4.7
14-15 81 12.1 16.1 bR 9 15.5
15-16 86 8.9 15.9 25.2 1508
16-17 92 L 7.7 8.6 €.4
1/-18 97 0.8 0.4 0.8 0.6
18-18.5 100 0.2 0.3 - 0.2
Average range, yd 12,080 13,190 13,890 12,944
20
]
16 | ‘ <
-t
" s
2 R2r ] 7]
ot
-
<}
z e
8 ! ] 31
o
4k o 8 -
all E
0 { T, 2y i : Ll
0 4 8 12 16 20
RANGE, THOUS OF YD
Fig. B24 —Gun-to-Target Range Distribution,
d-in. How, Static Phase
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Table B34
GUN-TO-TARGET RANGE DISTRIBUTION BY TYPE OF OBSERVATION, 8-IN. HOW

In static phase, %

In attack phase, %

In movement phase, %

Range, nous of yd Ground Air Ground Air Ground Air
Unobesrye observation | observation Unobserved observation | observation Unobeerved observation | observation
3-4 - — 0.2 - 5 = 0.4 — —
4-5 - —-_— - 0.2 2 o - e —
5—-6 0.6 3 1.7 0.6 2 - - 1 -
6~7 1.2 3 4.5 1.2 b 1 0.4 1 oy
-8 1.0 7 4.0 0.7 3 3 1.8 1 1.7
3-9 et 6 5.5 2.3 5 2 B | 1 0.4
$-10 5.5 8 9.7 2.9 8 4 29 g 0.3
10--21 10.2 21 133 4.1 10 8 3.3 16 ek
11-12 NISLT 12 14.3 9.4 14 13 7.3 10 e
12-217 17.9 10 17.3 17.0 12 13 162 15 16.1
12-14 13.9 7 11.9 19.0 10 18 9.8 12 14.5
4-~15 14.9 12 8.1 16.5 14 19 24.4 10 18.6
15-16 2.7 7 6.4 16.8 10 14 28.9 14 28.1
16-17 5.1 3 1°9 8.4 7 S 8.8 9 19
17-18 0.4 1 1.0 0.5 — — 0.7 | 0.8
18-18.5 0.2 — 0.2 0.4 — —— — — =
Average range, yd 12,800 11,400 11,600 13,400 12,0C0 13,100 13,900 12,700 13,900
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Table B35
GUN-TO-TARGET RANGE DISTRIBUTION FOR SELECTED TARGETS, 8-IN. HOW

ln static phase, b In atrack phase, b In movement prase, ‘%
v 0
Soft Hard Counter- | Solt Hard Counter-| ., Soft Hard lCuunlcr-
l area area ::::1: battery l::‘;:;: t:‘u:- Total | area area ‘:“but battery J ."‘f'- l:;:"“n' Total | 2rea area ‘::bu: battery | (;I:ra"u- b ,utln- Total
| taryet | target tarpet i targe: | target| 2TE| (arge | InE(ire pre target| target| 7ET l Brgete. | E oS

- - - - - - 0.1 - - - = - - - = - - - 1 - 02

P = = ad = = = = e 5 - 1 - 0.2 - - - - - - -
4 1 6 1 3 - 1.4 - - - 1 - —~ 0.5 - - - — - 1 02
= 6 12 1 7 1 24 - 1 3 i 3 3 1.6 5 =~ - 1 = = 0.3
= 1 6 2 1 - 5.3 ~ 6 3 L 1 4 1% = 16 2 1 1 - 1.5
4 1 2 s [ 4.5 19 3 - 1 5 1 2.4 - 9 = = 1 = 0.8
n 10 12 3 7 11 1.8 [ s s 3 4 1 3.5 5 11 3 3 i 34
8 19 2 9 14 21 12.5 13 11 13 5 5 13 6.0 15 18 7 6 3 5 6.0
X 20 - 14 17 11 14.0 25 19 10 9 11 14 10 4 15 13 8 5 8 8 7.5
11 9 12 20 12 24 112 s 19 13 28 10 9 -y 25 s 18 11 11 15 130
15 3 1 16 s 12 110 6 13 13 20 17 14 18.0 5 5 10 14 13 15 12.6
19 6 12 15 13 3 1% 13 1 15 16 16 23 16.1 - 7 23 22 23 13 189
F 3 ' 9 1 11 8.9 = 1 10 16 17 17 15.9 25 16 15 24 28 1 252
= = = 4 4 vy il 12 - 13 8 8 1 N | o = 0 11 10 6 8.5
L - = 1 1 e 0.8 - - 4 - 1 - 0.4 - = 5 2 - 1 28

- 1 - - - - 0.2 - - ~ = 1 e 2.3 - - - - - - -

.740 10,500 11,200 12,630 11,810 i1.85) 12,080 11.850 12,110 12,750 13,370 13,090 12,800 13,190 12,500 11,i90 13,380 13,970 13.980 13,930 17 630
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Table B36

RANGE DISTRIBUTION FROM FRONT LINE
TO TARGET, 8-IN. HOW

In static In attack In movement

Range, thous of yd phase, % phase, % phase, % Average, %
0-2 15 31 4 20
2~4 11 28 37 20
4-8 30 28 31 29
8-8 35 11 45 26
8=~10 8 1 3 4
10-12 1 1 - 1
Aversage range, yd 5260 3520 5520 4540

DISTRIBUTION, %
o S 5

i g v

114

12 16

RANGE, THOUS OF YD

Fig. B27—~Range Distribution from Front Line

to Torget, 8-in. How, Static Phase

DISTRIBUTION, %

40

0 ' 2 ol GO R

DISTRIBUTION, %

8 12 16
RANGE, THOUS OF YD

Fig. B28—Range Distribution from Front Line
to Torget, 8-in. How, Attack Phase
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Fig. B29—Range Distribution from Front Line

1o Torget, B-in How,

Movement Phase

ORO-T-375




$LE-L-0HO

SIL

Table B37T
OBSERVATION BY TARGET CATEGORY, 8-IN. GUN
In static phase, % In attack phase, %
Target
Ground Air Ground Air
Unsbsiryml observation observation G s observation observation

Countel battery 56 11 33 8 — 22
Harassing fire 100 = - S8 - 42
Registration fire - 8 82 - 33 67
Average 94 1 5 59 1 40
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Table B33
GUN-TO~-TARGET RANGE DISTKIBUTION, 8-IN. GUN

Percent of In statio In attack
Range, thous of yd maximum range phase, % phase, & Average, %

13-14 39 1 L2 1
14-15 42 1 1 1
15-16 43 - 1 1
16-17 48 2 ot 1
17-18 51 1 2 1
18-19 54 = = =
19-20 56 2 = 1
20-21 59 2 - 1
21-22 €2 10 4 7
22-23 65 7 4 5
23-24 68 6 8 6
24--25 70 24 7 15
26-26 73 9 8 8
26-27 76 10 17 12
27-28 79 8 1 5
28-29 82 8 15 12
29-30 85 8 8 5
30-31 87 2 20 11
31-32 90 1 8 5
32-33 93 23 = -
33~-34 9 24 1 1
34=35.5 100 - 1 1
Average range, yd 24,720 27,310 26,000

116 ORO-T-375
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Table B39
OBSERVATION BY TARGET CATEGORY, 240-MM HOW

In static phase, %

In attack phase, %

Target G 8
round Ai- Ground Air

Unobserved observation observation Ushmervad observation observation
Point 20 20 60 95 - 5
Mobile 50 - 50 33 67 -
Counterbattery 60 2 38 84 1 15
Harassing fire 25 6 €9 85 2 43
Registration fire B 42 55 - 37 53
Average 50 6 44 82 16

-




Table B40
GUN-TO-TARGET RANGE DISTRIBUTION, 240-MM HOW

Percent of In static In attack
Range, thous of yd raaximum range phase, % phase, % Average, %

8=~7 28 - 1.0 0.4

7-8 32 0.3 0.3 0.3

8=¢ 36 0.6 8.4 3.5

9=1. 40 0.3 - 0:2
10-11 44 0.3 — 0.2
11-12 48 0.5 0.6 0.6
12-13 52 3.3 1.6 2.8
13-14 58 5.1 2.6 4.4
14-15 €0 8.7 4.8 o
15-16 63 13.3 2.8 10.0
16=17 87 10.2 10.3 10.2
17-18 71 9.7 6.4 8.9
18=10 15 16.4 11.6 14.6
19-20 79 74 16.1 10.4
20-21 83 12.6 10.9 11.4
21-22 87 6.4 10.3 6.8
22-23 91 4.6 4.8 4.4
23-24 95 1.5 5.1 2.5
24-25.2 100 - 2.6 0.7

Average range, yd 17,580 18,000 17,600

ORO-'T-3%5 119
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Fig. B32—Gun-to-Terget Ror.ge Distribution, 240-mm How, Static Phase
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Fig. B33—Gun-to-Target Ronge Distribution, 240-mm How, Attack Phase
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Table B4l

GUN-TO-TARGET RANGE DISTRIBUTION FOR SELECTED TARGETS, 240-MM HOW

Range, thous

In static phase, %

In attack phase, %

of yd Soft area | Hard arca | Counterbattery | Harassing | Registration Total Counterbattery | Harassing
target target target fire fire target fice
6-7 - = = o - - - 1
7-8 — - - 2 - 0.3 -~ 1
8-9 - = - 3 - 0.5 - 10
9-10 - = - - = 0.3 - -
10-11 - - - 2 - 0.5 - -
11-12 - = 1 = - 3.3 1 e
12-13 — - 2 10 - 5.1 1 2
13-14 17 - S 5 3 8.7 2 &
14-15 17 = 8 10 15 13.3 2 11
15-16 23 50 13 S 18 10.2 5 -
16—-17 17 17 12 2 o 9.7 13 7
17-18 - — 9 . 8 25 16.4 9 4
18-19 — i7 19 10 12 1.4 i 19
19-20 - = 6 17 6 12,5 21 12
20-21 - = 13 13 12 5.4 17 3
21-22 16 = 6 3 = 4.6 8 14
22-23 — 16 < 5 —_ 1.5 4 7
23-24 — - 1 5 — — S 5
24-25.2 — = = — —_ - 5 -—
Average
range, yd 16,170 17,730 17,530 17,320 17,080 17,580 19,200 17,460
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Table B42

RANGE DISTRIBUTION FROM FRONT LINE TO
TARGET, 240-MM HO

In static In attack
Range, thous of yd phase, % phase, % Average, %
0-2 1 5 4
2-4 2 12 8
4-6 5 27 20
6-8 10 25 20
8-10 27 15 19
10-12 34 6 15
12-14 15 6 8
14 + 6 4 5
Average range, yd 10,040 6900 7860

8There was no firing during the movemert phase.

DISTRIBUTICON, %

DISTRIBUTION, -

20
RANGE, THOUS OF YD
Fig. B34—Ronge Distribution from Front Line
to Target, 240-mm How, Static Phase
1 i 1 Lol
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RANGE, THOUS OF YD

Fig. B35—Ronge Distribution from Front Line
to Varget, 240-mm How, Attack Phase
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Appendix C

MOVEMENT OF ARTILLERY UNITS

INTRODUCTION

FIGURES

65) U
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c2.
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C4.
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TABLES

AVERAGE Rounps FIRED PER DAY

AVERAGE FIRING ON DAYS BEFORE AND AFTEX MovE
105-sm How

155-u4 How

155- GUN

8-1N. How

240-md How

C1. DAYS BETWEEN BATTALION MOVES AND AVERAGE DISTANCE MOVED
C2. AVERAGE ROUNDS PER DAY
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INTRODUCTION

The {requency of movement for the artillery units in the Italian cam-
paign was computed for three phases of the action. These three phases are
siightly different from those used in the previous appendixes; there was no
attempt to compute either the frequency of meves or the decrease in rounds
fired during moves in the static phase. Moves made during the static phase
were made for tactica! purposes; they were well planned, and moves were
made into {ully prepared positions. The attack phase i{g unchanged in this
aprendix {rom that used in App B. The movern *nt phase has been divided
into slow and rapid movement This movenient phase lastad from 1 to 17
Jun 44 and invoived the capture of Rome. On approximately 17 June the
German forces were able to offer fully organized resistance to the Allied
advance, and the rate of movement decreased from an average of 8
miles/day to an average of 2 miles/day. The frequency of these maves, in
terms of the number of days between moves, is given in Table C1 for all the
weapons except the 8-in. gun. Therc were only two batteries of the 8-in.
gun in the Italian campaign, and these units did not move often enough to
provide reasonable data for analysis. The average distance in each move
is also given in Table C1. The distance that is listed in this table is the
straght-line distance between firing locations; it was not possible to ob-
tain the actual mileage of each move. An attempt was imade to relate the
distance moved with the time required to move. In terms of the straight-
line distances, the average speed of the 105-mm How and the 155-mm How
battalions was 3 mph, that of the 155-mm gun and 8-in. How battalions was
2 mph.

The average firing on days that the unit moves is compared with the
average firing on days that the unit does not move in Table C2 and Fig. C1.
This decrease in the ability to fire is spread over ..»ral days. In the at-
tack phase the moves are relatively short; there i3 some decrease in the
number of rounds {ired on the days before and after the listed day of the
move because these battalions move by batteries. In the movement phase
the mcves may become long enough so that all batterics are =oving at one
time, even though the time of heginning the muve is different for each bat-
tery. The figures for the average firing on days before and after the niove
are given in Figs. C2 to C8. These figures are only for the period the at-
tack and the slow advance; as the frequency of moves increased it became
impossible to find any single move easily separated {rom other moves.
Even in the period of 2 slow movement it was lixpossibie to obtain the de-
crease in the number of rounds fired by 105-mm How hattalions.

ORO-T-375 125
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DAYS BETWEEN BATTALI

Table C1

Attack phase

Movement phase

ON MOVES AND AVERAGL DISTANCE MOVED

—

W Slow movement Rapid movement
gapen Distance
Days }
thous of yd Days Distance, | povg Distance,
Y8 1 thous of yd Y l thous of yd
105-mm How
sSp 2.2 5.1 1.8 8.1 1.2 13.2
Towed 3.4 5:9 2.7 7.5 152 1239
4,5-in, gun 4.0 6.6 3.2 12.0 - -
155-mm How 2.9 6.8 2.6 9.4 L5 13.3
155-mm gun 4.8 5.8 3.1 11.2 22 18.1
8-in, How 6.3 7.9 2.6 8.6 2.1 16.0
240-mm How 0.0 8.5 6.3 16.8 - -
Table C2
AVERAGE ROUNLS PER DAY
Rounds fired on day unit Rounds fired on day unit
Weapon does not move does move
Attack phase | Movement phase | Attack phase Movement phase
105-mm How
SP 3700 1800 1500 1000
Towed 3000 1200 1000 550
155-mm How
Corps 1700 670 470 260
Divisional 1200 600 500 200
155-mm gun 1300 470 520 100
8-in. How 1000 240 400 v
126 ORO-T-373




4000
w
2

= 3000
2
w <
48

wa 2000
z3
S
~a

g 1000

0

2000

AMMUNITION
EXPENDITURE,
ROUNDS/DAY

ORO-T-375

108-mm 105-mm 155-mm 155.mm 185.nm 8-in.
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a. Attack Phase
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b. Movement Phase

Fig. Cl—~Averoge Rounds Fired per Doy

L0 Firing on day unit does not move.
Sl Firing on doy unit moves.
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Fig. C2—Average Firing on Days before and
ond after Move, 105-mm How

[ Self-propelled. B Towed.
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AMMUNITION EXCENDIT URE, ROUNDS/DAY

6lL8-1-0HO

1800 T 1800
1600 + - B 1600 | .
1400 |- 8 , Moo | i
. <
=
- v i 35
2 2]
1200 ‘ R - b= 1200 + . _':.5; =
] : g e o
Ms
& o 1S
« f:ﬁiﬁ
1009 + - 2 *'ﬂ_ -
3 il
z A
‘t‘x‘ g
200 |- % = Ly
z 408
o i
= i
600 % :
400
200 +
0 & _‘2

2 days Day, before Day of Day cfter 2 doys 2 doys Day before Day of

Doy after
before move move move’ ofter before move move move
nove --ove move

Fig. C3—Average Firing on Days before and Fig. C4—Average Firing on Days before and
aofter Move, 155-mm How after Move, 155-mm Gun

[ Attack phase. B Movement phase. 1 Attack phase. m Movement phase.




GLE-L-OdO

621

1830 =
1600 - =1
1400 |- g
5
«
‘%
2 1200 -
=
2
o
% F P
w A a
g 1200 1 ;
): -
o ‘v
= <
£ w00 .
- e .
z 3 2
3 5
B
Zz 600 - : &
:;? £
<
430 |-
200 |-
2 doys Day befowe Day of Day after 2days
before move move e after
move move

Fig. C5—Averoge =iring on Doys before aad ofter Move, 8-in. How
{3 Attock phase. B Movement phase.

1800

1600

1400

AMMUNITION EXPENDITURE, ROUNDS/DAY

LA L

2 days Oay before Day of Doy ofter 2 days
before move move move ofter
move move

Fig. C6—Average Firing or. Doys before ond after Move, 240-mm How
[ Artock phase. Bl Movement phase.




memity S ye 0 o

PSR LT T

)

L

cuupv T E R

i

¥

Appendix D

TARCFT CHARACTERISTICS—RANGE, FREQUENCY, TIME
OF APPEARANCE, AND WEIGHT OF FIRE RECEIVED

INTRODUCTION

FIGURES

D1-Ds.
D1.
D2.
D3.
D4.
DS.
DS$, D7.
D6.
D7.

TABLES

D1.
D2.
193
D4.
Ds.
Ds.
D7-Di13.
D7.
D8.
D9.
D10.
D11.
Gl2.
D13.
D14,
DI15.

Dl16.
D17.

D18, D19.
D18.
019.
D20.

RANCE DiSTRIBUTIONS FROM FRONT LINE TO VARIOUS TARCETS
SOFT AREA TARCETS

HARD AREA AND POINT TARGETS

MoB'LE TARCETS

COUNTERBATTERY TARCETS

HARASSING-FIRE TARCETS

CisTRIBUTIONS OF MissioNs BY TYME OF Day

ALl TARCETS INCLUDED

QLOSE-SUPPORT TARCETS
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INTRODUCTION

The targets that appeared in the Italian campaign have been grouped
into the nine categories mentioned in App B. The categories of soit area,
hard area, point, and mobile targets were further grouped into a block of
targets that would closely reflect the frequency of close-support missions.
These targets are attacked as soon as they are identified. The frequency
of appearance of these targets is shown in Table D1; the table is based on
the appearance of the targets, not the number of missions that are fired at
the targets. Table D2 shows the distribution of the number of missions
fired at each target thatappeared. From Table DI itis seen that the close-
support targets form 16, 24, and 45 percent of the target complex in the
static, attack, and movement phases. The frequency of repeated at- -cks,
Table D2, explains the difference bet.een the distribution of the missions
fired and the frequency of appearance. A category of registration locations
is listed in Table D1; these are locations that receivea registration fire,
but were not the targets of any other mission. Although the normal aiming
point of a registration is a road intersection, these missions are not {ired
to interdict traffic, and the two target categories cannot be combined.

Table D3 shows the distribution of missions fired by all the weapons
in division artillery and corps artillery. Table D4 shows the distribution
of ammunition tonnage fired by these organizations. From Table D3 it is
apparent that the close-support targets received 40 pe ccent of the missions
fired by division artillery during the static phase; in this static phase the
close-gupport targets received about 39 percent of the ammunition tonnage
fired by the division weapons.

The percentage of observation uged in firing these missions is shown
in Table D5. The percentage of observation in terms of the targets is
shown in Table D6. If a single mission were fired on the target the obser-
vation of that mission was recorded; if a concentration of several missions
were {ired on a single target the observation of the first mission was re-
corded. In all three phases, at least hall the fire on close-support targ
was adjusted with visual obscrvation. Only in the movement phase was
more than half the {ire on counterbattery targets adjusted fire. Between
13 and 18 percent of the harassing fire was adjusted in all three phases.

The range distribution from {ront line to ‘arget is given in Tables D7
to D13 and in Figs. D1 to D5, first, for, the total trrget complex, and then
for the individual targets. Early in the analysis it was apparent that there
was no significant difference between the range distributions from front
line to target of the tonnage fired and the missions fired. There was a sig-
nificant difference between the range distributions of either missions cr
tons and the distributions of rounds fired. Since the lethality of the ammu-
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nition is related to the tonnage, and since the tonnage distribution is not
significantly different from that of the missions, all target range distribu-
tions have been computed in terms of the missions.

The range disiributions of hard area and point targets have been com-
bined because they show no significant difference. These hardarea targets,
infantry entrenchments and weapons, are often organized about a fortified
position, a point target that becomes an integral part of the complex. Al-
though the range distributions of the soft area, hard area, and mobile tar-
gets are all different the three do not show a significant difference beiwecen
attzok and movement phases. The counterbattery targets show no signifi-
cant difference in the range distributions during the static and attack phases;
there is a real difference between the attack and movement phases. A higher
percentage of the counterbattery targets are in the range from 0 to 2000 yd
in the attack than in the static phase. Inthis attack the German forces were
retreating and the increased porcentage of targets inthe first zone is caused
by the iagging of artillery batteries as they move to.the rear. The range
distributions of harassing fire are different in all three phases. In the
static phase tiie majority of the harassing and interdiction missions aro at
ranges over 6000 yd. In the attack phase the majority of the harassing
missions are at ranges of less than 40C0 yd; they are on targets that were
troublesome during the day, and the average range of harassing fire is con-
siderably shorter. In the movement phase the harassing fire shifts again
to the long-range targets.

In the analysis an attempt was made to find the frequency of attack on
large areas covered by counterbattery, area, and groups of moblle targets.
To do this missions were plotted and were combined if they were fired on
gsimilar typ~s of targets, in the same general area, and were fired at ap-
proximately the same time. Since the original firing records did not list
the technique of fire or the area covered by the target the minimum area
covered by these combined missions has been treated as the approximate
size of the target. Areas that were used for this analysis were tiose in
which all firing was available; in order to minimize the effect of the ter-
rain in channeling the enemy forces, samples were taken from sevaral un-
related areas and were taken at different time intervals. Frequency dis-
tributions of target areas were obtained from samples of 50 tc 100 target
groupings, (Table D14).

Target size distributions were obtained for only the soft area, hard
area, mobile, and counterbatterv firing. The point and hard area targets
aave been combined in this section as they were combined in the section
on range distributions from front line to target. Most of the targets con-
taining both personnel and vehicles occurred in groups of soft personnel
targets; as a result these missions have been used to help deline the area
covered hy soft targets. No attempt was made to determine the area cov-
ered by harassing, interdiction, or preparation missions; since this area
is not a tactical parameter it is determined by the commander of the
firing unit.

The patterr. of firing did not reveal any size distribution of the close-
support targets during the static phase. This does not mean that large tar-
gets did not exist during any stalemate but only that the fire placedonthese
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targets was not sufficiently heavy tu delineate an area. Size distributions
were obtained for counterbattery targets during the static phase but these
did not differ from those obta’ned in both the attack and the movement
phases. The average area covered by these targets along with the approx-
imate dimensions of the averuage target are aiso given in Table D14. The
#verage number of targets that appeared in a single day on a 10,000-yd
front is also shown in Table D14. These targets do not have the same rel-
ative frequency as do the same targets in Table D1; the difference is caused
by the grouping of some targets and not of others.

The average and median values of tonnage distrioution is shown in
Table D10. The distribution of the tonnage fired on all targets 100 by 100
yd in area is shown in Table D16. There would be a significant difference
between this distribution and that of the tonnage fired on close-support tar-
gets in the static phase only. All the tonnage distributions fit a log-norinal
distribution, {.e., the logarithm of the tonnage fired has a normal distribu-
tion. The distribution of tons fired in the static phase comes fairly close
to fitting a Poisson curve also but the upper 4 percent of the concentrations
are at values too high to allow the use of a Poisson distribution. The 4
percent consisted entirely of counterbattery and bridge destruction mis-
sions. In both the attack and movement phases, the target frequency distri-
tions did not depend on the amount of ammunition fired. The average and
median values of the distribution increase with increasing a target size in
the attack and movement phases; they do not Increase in the static phase.
The average and median values of these distributions are given in Table D15
for target sizes of 100 by 100, 200 by 200, and 500 by 500 yd.

Table D17 shows the distribution of tonnage fired at the individual
types of targets in the three phases. All these distributions are log-normal
distributions; in no instance was there any indication of a possible upper
limit to the amount of ammunition {ired at a single target. These tables
are given for a target size of 100 by 100 yd.

The distrib .tion of the time of completion of {iring is given in Table
D18. The use of the time of completion of these missions as &8 measure
of the level of firing by time of day is poor only when harassing missions
are included. Table D18 and Fig. D6 show the time distribution of fire on
all targets. Thic curve reaches its maximum between 0400 and 0600. This
time interval contains most of the harassing missions; the majority of these
were programed to be completed at 0430 or 0500. The time distribution
of the {ire on close-support targets is shown in Table D19 and Fig. D7.
This distribution reaches its maximum between 1800 and 2100 during the
static phase and 1500 and 1700 in both the attack and movement phases.
Table D20 presents the distribution of time of fire on the individual tar-
gets. With the exception of the infantry supporting fire, very little of the
fire on close-support targets was fired between 2400 and 0800. This in-
fantry supporting fire was most likely preparation fire pricr to an attack.
In the static phase about 40 percent of the fire on infantry support targets
occurred in this interval. With the exception of the movement phase the
fire on counterbattery targets was distributed evenly througnout the day;
in the movement phase the ccunterbattery targets are attacked most often
in the afternoon and evening.
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Tabie D1
TARGET FREQUENCY

Target Static phass, %  Attack phuse, %  Movement phase, %
Soft area 4.3 8.6 18.9
Hard area 5.1 3.8 3.8
Point 34 2.5 6.1
Mobile 3.7 8.0 18,0
Counterbsttery 39.0 27.0 11,0
Preparaticn fire 5.0 8.0 4.6
Harassing fire 25,0 30.0 28,0
Registration fire 13.7 10.1 11.0
Miscellaneous fires 0.8 1.1 0.7
Table D2

FREQUENCY OF ATTACK DURING A SINGLE DAY

Number of times . b é
target attacked  Matic phase,” %  Attack phase, % Movement phase, %

1 85 71 88
2 11 17 8
3 2 7 3
4 2 3 1
8 - 1 -
8 - 1 -

:Averlge number of times attacked is 1.2.
Average number of times attacked ie¢ 1,5,
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Table D3
PERCENTAGE OF TOTAL FIRING BY TARGET

Statio phase Attack phase Movement phase
Target —
Division | Corps | Division | Corps | Division | Corps
Soft area
Personnel 9.9 5.6 11.5 2.8 1735 10.9
TOT 8.2 2.9 3.1 0.8 1.9 1.6
Infantry support 1.2 0.4 3.9 148 0.4 0.2
Infantry defense 0.8 0.6 (| 1.4 259 1.8
Hard area
Personnel and
woapons 3.2 14 2.4 0.4 46 1.4
Artillery rocketa 0.5 0.4 0.4 0.7 0.8 0.5
Mortars 5.2 2.0 1.7 0.2 2.4 1.2
Supply areas 0.6 0.6 0.6 - 0.2 0.2
Point 8.9 6.9 3.9 4.0 8.2 8.3
Mobile
Vehicles 3.3 2.8 4.1 146 8.0 8.9
Tanks b L6 0.7 5.3 24 5.7 4.1
8P guns 1.3 0.9 0.9 0.3 2.5 150
Counterbattery 10.6 33.6 8.9 41.4 10.6 17.6
Preparation fire 3.9 2.4 18.6 8.4 342 3.6
Harassing fire 25.3 18.2 17.5 19.6 17.9 20.8
Interdiotion fire 4.0 8.1 1.6 8.3 3.4 6.Y
Registration fira 10.8 11.0 7.3 6.6 11.2 13.8
Misoollaneous flres
Smoke 0.1 0.1 3 g 0.8 0.3
Propagania 1.8 0.8 0.1 - 0.1 0.1
Tralning and testing 3.5 1.8 - 0.2 - -
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Table D4
PERCENTAGE OF TONS OF AMMUNITION ALLOCATION FIRED
Static phase Attack pbase Movement phase
Target
Division | Corpe | Division | Corps | Division | Corps
Soft area
Parsonnel 8.7 27 5.7 251 14.3 6.4
TOT 8.0 - 1.9 0.5 2.1 1.4
Infantry support 2.2 - 8.9 1.8 4.8 1.4
Infantry defense 2.0 0.8 8.7 1.8 1.8 -
Hard area
Personnel ard
weapons 2.3 - 1.0 0.2 2. -
Artillery rockets 0.8 0.5 0.5 0.8 1.0 0.3
Mortars 8.0 0.8 0.9 0.4 1.7 0.5
Supply areas - 0.9 0.1 - o e
Point 8.7 11:2 3.4 5.1 8.2 5.0
Moblile
Vehicles 3.0 2.0 1.9 2.1 7.3 6.0
Tanks 1.0 0.5 4.0 2.8 5.8 3.9
8P guns 1.7 0.6 0.6 0.2 2.3 0.6
Counterbattery 21.9 53.7 12.5 34.8 12.8 25.6
Preparation fire 10.2 18 22.9 8.2 5.8 55
Harassing fire 17.0 10.5 19.6 22.9 21.0 27.3
Interdiction fire 8.8 8.2 5.1 14.8 5.1 11.0
Registration fire a7 6.3 1.5 20 3.1 5.2
Miscellaneous fires
Smoke 0.8 - 0.7 0.1 1.0 —
Propaganda 0.8 - - - - .
Training and testing 0.7 - 0.1 0.1 - -
Taole DS
OBSERVATION OF MISSIONS
Ground Air
Phane of action Unobeerved, % observation, % cbservation, %
Division Corps Division Corps Division Corps
Static 71 54 2 40 17 6
Attack 81 44 7 46 12 10
Movoment 89 29 13 57 18 14
138 ORO-T-375




SLE-L-0HO

881

Table D6
OBSERVATION BY TARGET CATEGORY
In static phase, § In attack phase, % In movement phase, %
Target Groand Alr Ground Alr Ground Air
Unobserved cbservatioa | observation Kt observation | cbservation Unobeerved observation | observation
Soft area 24.4 71.2 4.4 42.2 53.8 4.0 28.5 64.0 7.5
Hard area 23.5 66.0 10.5 11.0 76.0 13.0 5.1 80.0 14.9
Point 15.2 68.G 16.0 40.0 49.0 11.0 22.5 82.0 15.5
Mobile 11.4 71.1 17.5 12.2 61.3 26.5 10.2 59.8 30.0
Counterbattery 71.4 15.4 13.2 61.4 19.7 18.8 37.5 31.5 31.0
Preparation fire 95.4 3.9 0.7 95.2 4.3 0.5 79.9 17.5 2.6
Harassing fire 87.0 9.8 3.2 86.9 7.5 5.6 81.7 12.3 6.0
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Table D7

RANGE DISTRIBUTION FROM FRONT LINES TG

ALL TADGETS
In static In attack In movement
Range, thous of yd  phase, &  phase, % phase, %
0~2 20 58 37
2~4 48 28 33
4-6 20 19 18
6~8 10 4 8
8~10 38 1.5 3
10-13 1 1.0 2
12--16 1 0.5 1
Average range, yd 3760 2400 3300
Table D8

RANGE DISTRIBUTION FROM FRONT LINES TO

CLOSE-SUPPORT TAitGETS

In static In aitack

In movement

Range, thous of yd phase, % phase, % phase, %
0-2 32 55 64
2-4 48 24 27
4-6 19 11 18
6-8 3 7 1
8-10 - 2 1
10-12 - 1 1
Average range, yd 2860 2800 2400
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Table D9

RANGE DISTRIBUTION FROM FRONT LINES TO
S8OFT AREA TARGETS

In static In attack In movement In combined

Range, thous of yd  phase, % phase, % phase, % phases, %
0-2 40 69 69 69
-4 40 19 20 19
4-8 13 6 11 7
8-8 7 4 - 4
8-=10 - # 2 - 1

Average runge, yd 2700 2000 1800 2000

70 — 70 r_
o0 E 40 ” 1
50 - -4 50 b= =
» ®
40 - J40 & x
: |
[
3 3
Enp . 530 f ]
w 3
G )
20 o -J 20 s -
o
10 - 10 o
0 £ 0 b . r_l-L_.
0 4 8 12 0 4 8 12
RANGE, THOUS OF YD RANGE, THOUS OF YD
b. Combined Attazk
0. Static Phose and Movement Phuses

Tig. D1=Range Distribution from Siont Line to Soft Area Targets
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Table D10

RANGE DISTRIBUTION FROM FRONT LINES TO
HARD AREA AND POINT TARGETS

In statio In attack In movement In combined

Range, thove of yd  phase, %  phase, % phase, % phases, %
=2 30 59 54 60
2=4 48 23 39 28
4-6 20 13 7 7
8-8 2 4 - 4
8-=10 . - - =

10-12 - 1 - 1

Average raage, yd 29200 2300 2100 2200

70 70
& r - 60 __1 2]
50 - 50 |- =
v v
£40 - — £k -
o o
E £
3 2
« o
%30 — s 530 b -
S = —
0rF — B 0rF &
In ke n },
0 0 ’ i l
0 4 8 12 0 4 8 12
RANGE, THOUS OF YD KANGE, THOUS OF YD
b. Combinad Ahac'
a. Stotic Phase ond Movement Ph_.~s

Fig. D2—Range Distributicn from Feoal Line
to Hord Area ond Point Targets
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Table D11

RANGE DISTRIBUTION FROM FRONT LINES TO
MOBILE TARGETS

In static In attack In movement in combined

Range, thous of yd phase, % phase, b phase, % phases, %
0-2 20 33 40 36
B 30 31 28 30
4-8 25 21 28 23
6-8 1t 10 z 6
8-10 5 4 - 2
10-12 3 - 2 1
12-14 2 1 2 2
Averag> range, vd 4400 3590 3200 3400
40 40

8

DISTRIBUTION, %
~
o

13 8 I

12

RANGZ, THOUS OF YD RANGE, THOUS OF YD
b. Combined Attack
o. Stoiic Phose and Movemen! Phases

Fig. D3—Ronge Distribution from Front Line 1o Mobile Targets
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Table D12

RANGE DISTRIBUTION FROM FRONT LINES TO
COUNTERBATTERY TARGETS
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