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INTRODUCTION

The tables contained in tl:ia appendix are obtained from army ord-
nance reports, of ammunition e^-unditurec. These reports show the total
number of shells issued to field artillery battalions at the ammunition
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
period is lengthened. The total expenditures in a period of 6 or 7 weeks
are approximately correct. Errors of 1 and 2 percent were obtained in a
4-month period of the Italian campaign of the Fifth Army; these errors
would increase to 10 and 20 percent lor 2-week periods.

DISCUSSION

All tables for the First .. c K\. d Armies have been divided into
three phases of action. The fi\ •' >,2 these phases is the exploitation of the
Saint- Lo breakthrough, 6 Aug-12 Sep 44. This action covers the capture
of Paris, the baft1e of northern France, and the advance to the Siegfried
Line. The period 13 Sep-15 Dec 44 is the battle of Germany from the
dachen offensive at the Siegfried Line to the Roer River. The third ohaso,
16 Dec 44-22 Feb 45, is the German counteroffersive 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 numoer of weapons assigned to the
three ?,rmies; these figures were obtained from records of the army artil-
lery officer.1'3 Tables A4 to A7 give the total ammunition expend*;,,\f. > of
the weapons in each army.3""8 The data for ammunition tonnage are ; ; ; i
on packing weights of complete rounds. The original ordnance rev . • f
the First and Third Armies were unavailable; this resulted \:\ missing data
for the expenditures of 75-mm How ammunition. Table A8 gives the ex-
penditure rates (rounds per gun per day) for the First Army. Table A8 is
based on the number of weapons in action each day, not on the number of
weapons assigned to the army. Fifth Anny ordnance records computed the

Error» arc doe to lose from enemy aclin, returns, «nd abandonment.
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statistics of rounds per gun per day on the basis of the number of weapons
assigned to the army. Fifth Army figures have not been included in
this appendix (they are available in Ref 2); T.EW statistics have been com-
puted c.i &.>•} basis of the original firing records and are in App B

The average artillery support of tte Eighth Army in Korea, 1 Aug-
20 Dec S3, is given in Table A9. The total ammunition expenditures for
this period are given in Table A10. This period is the first 4 n onths of
the Korean siatemafc* that lasted from 30 Jul 51 to 27 Jul 53. A.my ord-
nance reports do not contain ammunition expenditures for periods prior
to this.

Table Al

AVERAGE ARTILLERY SUPPORT IN FIRST ARMY1

(Number of pieces)

Artillery cioegory
awî v ??QZ 6 Aug-12 Sep 44 12 Sep~15 Dec 44 16 Dec 44-22 *eb 45

Ltgat
75-mm How
10 5 -mm How

Medium
4.5 in. gun
155-mm How

Heavy
155-mm gun
8-ln. How

Very heavy
8-ln. gun
240-mm How

141
582

30
198

96
41

4.5
12

Ib2
767

48
261

120
45

12
24

Total 1409

192
775

3a
267

37
33

18
24

1435

Table A2

AVERAGE ARTILLERY SUPPORT IN FIFTH ARMY2

(Number of pieces)

Artillery category
and weapon

Light
75-mm How
105-mm Ho-*

Medium
4.5-in. gun
155-mm How

Heavy
).55-mm gun
8-in. How

Very heavy
8-ln. gun
240-\am How

Total

May
1944

181
636

22:,

96
48

2
1?.

1224

June
1944

137
f 39

24
225

96
46

4
12

1253

July and August
1944

110
441

24
142

SO
45

4
•x

! ^

8::^
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Ti&lo AS

AHT1LLERY SUPPORT IN NINTJU ARMY, MARCH 1945
(Number of pieoe«)

Artillery category
and weapon

light
25-lb shell
75-mm How
lOP-mm How

Medium
4.5-lt. gun
155-mm How

Heavy
lS5-mm gun
8-in. How

Very heavy
8-in. gun
240-mm How

Total

XIX Corps

36
12

432

36
96

48
60

6
18

744

Ninth Army total

36
108
630

43
224

108
96

6
18

i274

Table A4

FERST ARMY AMMUNITION EXPENDITURES, WEIGHT AND ROUNDS3

Artillery category
and weapon

Light
105-mm How

Medium
4.5-ln. gun
155-mm How

Heavy
irr-Tnw. £an
. >. How

'. ;*.. y heavy
8-In. gun
240 -ro m Hör/

Totfcl

6 Aug-i:

Wt, tons

10,448

722
5,501

3,453
963

lo i
582

21,820

i Sep 44

Rounds

360,280

16,964
89,593

46,416
8,159

831
2,583

024,826

13 Sep-15 Dec 44

Wt, tons

51,036

4,180
25,671

.12,374
5,317

644
1,810

101,032

Rounds

1,759,849

98,121
418,097

16b,320
45,061

3,547
8,026

2,499,021

16 Dec 44-22 Feb 45

Wt, tons

39,832

2,363
29,385

10,589
4,439

1,065

S9,557

Rounds

1,373,524

55,472
478,588

142,324
37,619

5,866
8,356

2,101,749
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THIRD ARMY

Table A5
AMMUNITION EXPENDITURES, WEIGHT AND ROUNDS«

Artillery category
and weapon

Light
!fl5-mm How

Medium
4.5-in. gun
155-mm How

155-mm gun
«-in. How

Very heavy
8-In. gun
240-mm How

Total

6 Aug-10

Wt, tons

8vl20

281
4,379

2,150
1,113

314
445

16,802

Sep 44

Rounds

279,99S

6,605
71,324

28,894
9,430

1,728
1,972

? 99,946

11 3ep-16 Dec 44

Wt, tons

36,429

2,982
17,659

7,062
5,835

356
2,343

72,671

Hounds

1,256,165

70,009
287,604

94,813
49,452

1,964
10,414

1,770,421

17 Deo 44

Wt, tons

42,889

2,308
25,891

13,363
4,183

935
1 V2

9u 6̂ '

-18 Feb45

Rounds

1,478,929

54,182
421,681

179,612
35.44S

5,154
'.,930

2,179,934

Table A6
FIFTH ARMY AMMUNITION EXPENDITURES, WEIGHT AND ROUNDS*

Artillery category
and weapon

13 Apr-11 May 44
and

20 Jul-31 Aug 44

Wt, tons | Rounds

12 May-8 Jun 44 9 Jun-19 Jul 44

Wt, tons Rounds Wt, tons Rounds

Light
75-mm How
lûy-mm How

Medium
4.5-in. gun
155-mm How

Heavy
155-mm gun
8-in. How

Very heavy
3-iu. gun
240-rnm How

Total

1,627
26,847

1.613
12,986

6,282
3,511

256
1,494

54,516

129,146
925,769

37.R55
211,502

84,136
29,750

1,409
6,184

1,426,051

2,401
41,664

1,781
21,264

7,060
5,3?0

405
1,005

80,900

190,565
1,436,694

41,804
346,319

94,8^3
45,081

2,233
4,457

2,162,046

1,478
32,972

780
11,765

4,746
1,690

80
1,736

55,227

117,283
1,136,955

18,299
191,609

6?,791
14,324

330
7,699

1.Ü50.290
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Table A7

TOTAL ARMY AMMUNITION EXPENDITURES, WEIGHT AND ROUNDS

Artiller) category
and weapon

Light
75-mm How
105-mm How

Medium
4.5-in, gun
155-mm How

Heavy
155-mm gu«
S-in. How

very heavy
8 in. Run
240-uim Ho*1

T *l •l

First Army

6 Aug 44-22 Feb 45

wt,

101

7
50

26
10

1
4

2)2

tons

,316

,266
,557

416
719

K59
277

410

Rounds

—
3,493,651

170,557
986,278

355,060
90,839

10,244
18,965

5,125,594

Third Army

6 Aug 44-18 ^eb 45

Wt, tons

—
87,438

5,572
47,929

22,567
11,131

1,606
3,905

180,148

Rounds

—
3,015,087

130,796
780,609

303,319
94,328

8,846
17,316

4,350,301

Fifth Army

13 Apr-31

Wt, tons

5,506
101,483

4,173
46,015

18,088
10,521

721
4,136

190,643

3

5

Aug 44

Roundu

436,994
,499,418

97,S58
749,430

243,120
89,155

3,972
18,340

,138,3*7

Table A8

KlHSi KAlXt AMMUNITION EXPENDITURES, ROUNDS PER GUN PER DAY3

• v . •*%•.* "
and

weapon

105-maj How
Medium

4.5-in. Rim

Hi •- •_.

ail , '

/ t r , .> •
I " . , • • » '

1-30
Jun 44

45.1

20.1
26.4

15.5
11.0

3.8
5.6

6 Aug-
12 Sep 44

20.7

22.4
14.2

15.5
12.1a

13. t s

8.0-

13 Sep-
15 Dec 44

35.3

24.1
19.2

15.3
11.5

3.7
1.9

16-30
Dec 4 4

70.4

34.6
45.1

32.0
18.8

8.3
7.2

16 Dec 4 4 -
22 Feb 45

42.7

23.9
29.9

25.3
17.3

7.8
6.0

Average for
period

6 Aug 4 4 -
22 Feb 45

35.1

23.9
22.3

18.2
13.5

5.8
5.1

.Firing limited to period 6 Aug-2 Sep 44.
v<r\nv limited to period 6-19 Aug 44.
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Table A9

AVERAGE ARTILLERY SUPPORT IN EIGHTH ARMY6

(1 Aug-20 Dec 51)

Artillery category
and weapon

Light
75-mm How
4.2-in. mortar
4.G-ln. rocket
lOR-mm How

Medium
155-mm How

Heavy
155-mm gun
8-in. How

Total

Pieces

82
649

10
702

319

27
27

1816

Table MO

EIGHTH ARMY AMMCrr\CN FXPENDITUKES1

(1 Aug-20 Dec 51)

Artillery category
and weapon

Light
75-mm How
4.2-in. mortar
4.5-in. rocket
105-mm How

Medium
155-mm How

Heavy
155-mm gon
8-ln. How

Total

Hounds

70,104
1,138,479

12,45.
3,051,33?

1,193,387

103,798 "
108,952

6,576,54P

Wt, tons

883
? 911

249
114,690

73,273

7,723
12,856

225,485

Rounds/gun/day

6.0
12.3

8.8
39.6

28.3

27.1
28.4

—
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INTRODUCTION

This appendix contains the basic tabulation of the original firing rec-
ords of field artillery units supporting the Fifth Army in Italy. About 90 per-
cent of the records for corps artillery battalions and about 20 percent cf th«*
records of division artillery battalions were obtained for the period 1 May-
31 Aug 44; this amounted to 34,425 missions, 1.562 million rounds, and 00,60C
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 half
the Allied forces were on the Anzio 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 Southern Front the hoary
resistance to the Allied attack lasted 6 days. In Anzio the heavy T*AL-..-
ance lasted 9 days, until 1 June. After this resistance had been brokt
the Allied advance continued until 25 July; the remainder of July and i ^
August was a second static phase. Three phases are distinguished in de-
scribing the weapon and target characteristics: 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 phases. 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
Ii3ted in Table B2. The first of these nine targets is the soft area target;
this is primarily a personnel 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 uncier cover, infantry weapons
and mortars, artillery rockets, and supply areas. Point targets are tar-
gets that require precision-fire techniques to obtain destruction; these are
missions against observation and command posta, pillboxes, and houses.
Mobile targets include all instances of vehicular targets; tanks and self-
propelled guns have been listed as a subclasaification. 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-
assing and interdiction fire contains missions fired to deny enemy use of
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an area (interdiction fire) and missions fired to lower enemy morale
through the threat of inflicting casualties (harassing fire). The registra-
tion mission are missions fired to obv.ain corrections for fire on subse-
,v«v it 'targets. The category of miscellaneous missions contains smoke,
propaganda, training, and testing missions.

The distribution of missions in the different categories of target*
is given in Tabl-b 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. Table B9 is the first of the derived
distributions; it contains the distributions of the average tonnage 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 days. Table BIO shows the distribution of
rounds per gun per day for each of the phases. Table Bll shows the distri-
bution of rounds per mission for each phase.

The percentage of rasions that were adjusted by air or ground ob-
servation *nd the percentage of missions that were unadjusted are shown for
each weapon and target category in Tables B13, B18, 322, B27, B32, B37,
and B39. The data were inadequate to compute the percentage of observed
fire it. the period of the advance for the 4.5-in. gun, 8-in. gun, 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 was not listed in the original Üring 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 Tas 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 wet'.ons are usually emplaced so that the majority of
the îiring is accomplished at ranges close to 75 percent of the maximum
possible range of the weapon. Table B12 shows the percentage of mission?
that were fired at ranges greater than 75 and 90 percent of the maximum.
Tables B13, Bi3, B22, B27, B32, B37, and B39 show observation by target
category.

The gun-to-target range distributions for tho entire firinp 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 to B26, B30 to B33; for each
of the s, 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 shoum as the
percentage of the maximum possible range of the weapon. The final column
in tiiece tables is the range distribution of all firing in the Italian campaign
îvi tM» particular weapon. The tables on gun-to-target ranges have been
subdivided into distributione uf range by type of observation and of range
by type cf target. There was enough dat? for the four primary artillery
weapons (105-mm How, 165-mr/. Hrr;, 155~mm gun, and 8-in. How) to al-
low this analysis. The data for the 4,5-in, gun were not adequate to com-
pute distributions of range by type of target; data for the 8-in. gun were
not adequate 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 been combined since they showed no sigiificpnt difference.
The distributions of preparation and miscellaneous missions wsre not com-
puted. No computations have been made of the gun-to-target ranges of the
individual tar :̂ tfc attacked by the 8-in. gun; in both the static and the attack
phnse3, these deputations would have had to be based on less than 20 mis-
sions in both categories of counterbattery and registration missions.

No attempt has been made to smooth the distributions; the range dis-
tributions of the 8-in. gun and 240-mm How are affected by the terrain and
emplacement of targets. Any smoothing of theoe distributions would 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 the target location on an overlay map of the front lines. During the
static phfcse the location of the front 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 lins showing the limit of the closest tar-
gets was used as the location of the front line. This line would change dur-
ing the day, and a cloeer 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 yielded a fair approximation to the front lines during the day. It was
not possible to make any corrections to this map for patrols into enemy
territory or to make any allowances for the momentary advance of 8mall
units. In ihe 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 approximation, 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
artillery ^capons arc given in Tables B17, B21, B26, B31, B36, and B42,
and in Figs. B4 to B3, BIO, Bll, B15 to B17, B21 to B23 B27 to B29, B34,
cud B35. The firing of the 4.5-in. gun "ÇvOS so sparse during the period of
the advance that it was not possible to cempute any range distribution. The
firing of the 8-in. gun was concentrated on so few targets thst n » distribu-
tion* have been computed.
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Table Bl

SATTAUON DAYÜ OF COMBAT
RECORDED IN 8TUDY

Weapon
Static
phase

Attaok Movement
phase Total

105-mm How
4.5-in. gun
155-mm Bow
155-aom gun
8-in. How
8-in. gun*
240-mm How

370
96

352
128
106
20

lOr f

122
14

105
45
27
12
16

362
7T

412
225
169

23
34

854
165
8*9
39S
302

55
158

Only two batterlea of an 8-in.-gun battalion were in action
at any time daring the Italian campaign of the Fifth Army.
These flgurws have been at^urted fo reflect the firing of an
entire ilx-gun battalicn.
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Table B2
TARGET CATEGORIES

Soft area
Personnel (not otherwise specified)
Attsembly area and bivouac areas
Snipers
TOT1

Defensive flrea

Counterattack
Support fire*
Barrage

Hard area
Personnel in trenches
Pereo&nel 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
Observation posts
Command posts
Strong points
Pillboxes
Houses

Mobile
Personnel and vehicle,*
Vehicles (not otherwise specified)
Motor parks
Vehicle or tanks in buildings
Self-propelled multiple machine guns

Self- ropeiled 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 otherwise 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 dissions

Miscellaneous missions
Smoke
Propaganda
Training
Testing or emplacement
Demonstrations

aThese terms have been carried into the analysis as they were the only terms used
in tho original firing records to describe the missions. A TOT mission is only a method
of placing fire on an area; it is 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-
identified firing at the direct request of an infantry unit.
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Target

Soft area
Perso me!
TOT
Infantry defense
Infantry support

Hani area
Personnel
Infautrj wespois
Artillery rockets
Mortars
Supply areas

Point
Mobile

V<A.=les
SP guns
Tanks

Counterhattery
TreparatlDn flre
Harassing fire
Interdiction lire
Registration fire
Hlscellaneou/» fires

Smoke
Propaganda
Training and testing

Total

106-mm How
missions

Number

532
326

39
77

44
133

25
7.96

34
360

19C
99
58

634
202

1426
234
579

5
99

179

5577

Percent

9.5
5.8
0.7
1.4

0.8
2.4
0.4
5.3
0.6
6.5

S.5
1.8
1.0

11.4
3.6

25.6
4.2

10.4

0.1
1.8
3.2

100.0

4.5-ln. ijun
mi«- "jii

Humbei rcent

8 1.3
_ —
— —

5 0.8

_ _
— —

3 0.5
— —
— —
36 5.7

IS 2.9
6 1.0
4 0.6

267 42.5
12 1.9
34 5.4

146 23.2
86 13.7

._ _
_ _

3 0.5
628 100.0

Table B3

STATIC-PHASE MISSIONS

155-mm Row
missions

Number

117
17

3
29

10
3

43
11

IS?

fc7
'M
28

1685
36

612
310
3 7 0

2
—

ssaa

Percent

3.3
0.5
0.2
0.8

0.2
0.3
0.1
1.2
0.3
5.1

2.4
0.6
0.8

47.0
1.0

17.1
8.6

10.3

0.1
—
0.1

100.0

155-mm gun
mission«

Number

19
—
—

2

—
—

5
4

16
25

9
5

—
570
—
87
3 4

134

—
—
_

910

Percent

2.1
—
—
0.2

—
~
0.6
0.4
1.8
2.7

1.0
0.<5

—
c-2.6
—
9.6
3.7

14.7

__
—
—

100.0

8-in. How
missions

Number

12
—
—
—

—
2
5
1
3

162

15
6
4

592
12
82
20

101

—
—
—

1017

Percent

1.2
—
—
—

—
0.2
0.5
0.1
0.3

15.9

1.5
0.6
0.4

58.2
1.2
8.0
2 .0
9.9

—

—

100.0

8-In, run
missions

Number

2
—
—
—

—
—
—
—
—

6

—
—
—
17
—
18
39
17

—
—

3

102

Perccrt

2.0

—
—

—
—
—
—
—
5.9

—
—
—

16.7
—

17.6
33.2
16.7

—
—
2.9

100.0

L40-miia How
miss loos

Number

1

—
—

—
—
—
—

2
71

2
—
—

366
—

7
11
S6

-•
—

3

504

Percent

0.2

—
—

—
—
-
—
0.4

14.1

0.4
—
—

72.6
—
1.-Î
' .2
7.1

—
—
l . S

1C0.O

i
CO

en



o
O
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Target

Soft are«
PcrsonBel

TOT
Infantry defense
Infantry «upport

Ha M area
Personne?
Infantry weapons
Artillery rocKets
Mirtars
Supply areas

Point
Mobile

Vehicle«
SP guns
Tanka

Counterbsttery
Preparation fire
Harasi.ug fire
Interdiction fire
Registration fire
Miscellaneous fires

Smoke
Propaganda
Training and testing

Total

105-mja How
missions

Number

387
103
217
173

13
67
15
57
18

136

141
29

178
114
625
593

53
249

39
2

—

3209

Percent

12.0
3.2
6.8
5.4

0.4
2.1
0.5
1.8
0.6
4.2

4.4
0.9
5.5
3 .5

19.5
18.5

1.6
7.8

1.2
0.1
—

100.0

4.5-in . gun
missions

:hunber

12
—
11

8

—
—

2
1
1

16

19
2

a
421

4
66

146
77

—
—
—

792

Percent

1.5
—
1.4
1.0

—
—
0.3
0.1
0.1
2.0

2.4
0.3
0.8

53.2
0.5
8.3

18.4
9.7

—
—
—

100.C

Table B4
ATTACK-PHASE MISSIONS

155-mm How
missions

Number

141
66
98

115

6
13
41
18

1
' 3 6

69
23

145
967
659
875
268
265

7
—

10
3919

Percent

3.6
1.7
2.5
2.9

0.1
0.3
1.0
0.5
—
3.5

1.8
C.6
3.7

24.7
16.8
22.3

6J»
6 8

0.2
—
0.2

100.0

155-mm gun
missions

Number I Percent

3J 1.9
1 0.1

— —
— —

6 0.4
S -0.2
9 0.6
2 0.1
2 0.1

30 1.9

32 2.0
— —

17 1.0
875 54.3

53 3.3
300 18.6
141 8.7
109 6.8

— —
— —

1811 100.0

8-la. How
missions

Number

12
—

4
—

—
—

10
1

—
83

12
2

32
694

9
295

81
82

—

1297

Percent

0.9
—
0.3
—

—
—
0.8
0.1
—
6.4

0.9
0.2
2.5

53.5
0.7

22.7
4.7
6.3

—-

100.0

8-ln. gun
missions

Nujneb>ar

—
—
—
—

—
—

—
—

3

—
—
—
12
~~
48
25
15

—**

<»

106

Percent

—
—

—
•**

—
—
2.8

—
—
—

11.3
~~

45.3
23.6
14.2

~

2.8

100.0

240-mm How
mission«

Number

1
—

3
—

—
* • "

• " • *

^ ~

~ —

94

4
1
8

627
—

1.14
103

36

7

K 3 8

Percent

0.1
—
0.3

—

™ "

9.4

0.4
0.1
C.3

62.9

! 1.4
10.3

3.6

C.7

100.0



Table B5

MOVE MENT-PHASE MISSIONS

o
o

Tar«et

Soft area
Personnel
TOT
Irfantry deiense
Infantry support

Hard area
Personnel
Infantry weapons
Artillery rockets
Mortar«
Supply areas

Point
Mobile

Vehicles
SP guns
Tanks

Counte rbattery
Preparation flre
Harassing fire
[ntcreaction fire
Registration fire
Miscellaneous fires

Smoke
Propaganda
Training aud testing

Total

106-tnm How
missions

Number 1 Percent
i

779 17.4
79 1.8

116 2.6
21 0.5

24 0.5
120 2.7
38 0.8
99 2.2
10 O.«,

357 8.0

342 7.6
109 2.4
243 5.4
455 10.1
133 3.0
858 19.1
146 3.3
519 11.6

31 0.7
5 0.1
2 0.0

4488 I00.0

* 5-ln. fun
missions

Number

4
—
—
—

—
—
—

2
—
U

15
1
8

108
1

1)
51
67

—
—

279

Percent

1.4
—
—
—

—
—
—
0.7
—
3.9

5.4
0.4
2.9

38.7
0.4
3.9

n.3
24.0

—
—
—

100.0

155-mm How
missions

Number

291
81
57

1

S
7
7

24
8

202

24»
34

117
611
216
728
299
443

6
—

1

3385

Percent

8.6
2.4
1.7
0.0

0.1
0.2
0.2
0.7
0.2
6.0

7.4
1.0
3.5

18.0
6.4

21.5
8.8

13.1

O.i
—
0.0

100.0

155-mm gun
missions

Nvmoer

33
—

3
—

—
1

1*
—

2
23

at
3

22
349

1
364
145
1?7

—
—
—

1204

Percent

2.7
—
0.3
—

—
0.1
l . i
—
0.2
1.9

5.6
0.3
1.8

29.0
0.1

30.2
12.0
14.7

—
—
—

100.0

»-to. How
missions

Number

17
1
2

—

—
—
2

—
3

51

23
5

19
197

—
145

27
162

—
—

1

655

Percent

2.6
0.2
0.3
—

—
—
C3
—
0.4
7.8

3.5
0.8
2.9

30.1
—

22 1
4.1

24 7

—
—
0.2

100.0

8-In. gun 240-mm How
mtsnloas missions

Number

—
—
—
—

—
—
—
—
—

1

—
—
—

2
—

6
2
4

—
—
—

15

Perceu | Number

3
— —
— —
— —

— —
— —
— —
— ;
6.7 23

— 1
— —
— —

13.3 48
—

40.0 18
13.3 26
26.7 23

— —
— —
— 3

100.0 146

Percent

2.1
—
—
—

—
—
—
—
0.7

15.7

0.7
—
—

32.9
—

12.3
17.8
15.7

—
—
2.1

100.0
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STATIC PHASE, KOUND3

T*r*et

Sot atwa
Personnel
TOT
infantry defense
rfantry support

."liiu area
Peraocne.1Inf intry weapons
Artillery rockets
Mortara
Supply areas

Point
Hobile

Vehiclts
3P gun«
Tanks

Count« rt«ttery
Preparation fire
Harasalrg fire
Lalerdlcton Ere
Registration fire
Mise ella-seous fires

Smoke
Propaganda
Training and testing

Total

105-mm How
rounda

H umber

22.281
18,232
6,125
3.417

1,915
3,851
1,353

12,252
1,115

15,559

7,267
3,851
2.433

30,121
29,460
33,96&

5,997
7 "'62

1,376
1,640
3,178

219,liA

P ere am

10.2
3.3
2.S
1.6

0.9
1.8
0.6
5.6
0.5
7.1

3 .3
1.8
1.1

13.7
13.4
18.2

2.7
3.5

0.6
0.8
1.5

100.0

4.5-in . gun
rocukds

Number

184
—
—

78

—
—

68
—
—

1,238

446
216
128

7,472
214

1,327
5.92Ö
1,087

—
—

9

18,391

Percent

1.0
—
—
0.4

—
—
0.4
—
—
6.7

2.4
1.2
0.7

40.6
1.2
7.2

32.2
5.9

—
—
0.1

100.0

155-mm How
rounda

Number

3,519
352
331

1,143

180
236
100

1,378
220

4,463

2.J27
551
759

36,336
1,303

10,276
9,324
4,24V

93
—

39

77,177

Pa rennt

4.6
0.5
0.4
1.5

0.2
0.3
0.1
1.8
0.3
5.8

3 .0
0.7
1.0

47.1
1.7

13.3
12.1

5.5

0.1
—
0.0

100.0

15S-mm gon
rt-uada

Number

248
—
—

24

—
—
169
120
412
344

2SÏ
113

—
12,956

—
2.43«

4S9
1,621

—
—
—

19,200

Percent

—
—
0.1

—
—
0.9
0.6
2.2
1.8

1.3
0.6
—

«7.5
—

12.7
2.6
8.4

—
—
—

100.0

0-ltu
roa

Number

1K6
—
—
—

_
28
99
10
64

4,194

302
68
7 0

8,752
2 7 0
833
357
883

—
—
—

16,126

How
3cia

Percent

1.2
—
—
—

—
0.2
0.6
0.1
0.4

26.0

1.9
0.4
0.4

54.3
1.7
5.1
2.2
5.5

—
•—
—

100.0

8-In.
rounds

Number

2«
—
—
—

—
—
—
—
—
23

—

—
108
—

230
S75
116

—

4

884

Penent

3 .2
—
—
—

—
—
—
—
—
2.6

—
—
—

12.2
—

26.0
42.4
13.1

—
—
0.5

100.0

240-mm How
rounda

Number 1 Percent

10 0.2
— —
— _
— —

_ —
— —
—
— _

38 r 7
1672 J-.3

IT C.3
— —
— —

30^5 S^.4
— —

64 J.2
U S 2.3
255 4.9

— —
— —

11 0.2
5261 lOO.t



Table 37
ATTACK PHASE, ROUNDS

O
c

Target

Soft trea
Personnel
TOT
Infantry defense
Infantry support

Hard area
Feraonnel
Infantry weapons
Artillery rocket«
Mortars
Supply areas

Point
Mobile

Vehicles
SP guns
Tanks

Countcrbattery
Preparation fire
Harassing fire
Interdictica fire
Registration fire
Miscellaneous firas

Smoke
Propaganda
Training and testiog

Total

105-mtn How
rounds

Number

24,631
8,134

•12,665
40.761

2.^/44
3,312

746
3,913

659
U.742

10,850
?,218

14,423
29,414
89,222
57,839

3,371
4,43a.

3,825
87

—

354,291

Percent

7 .0
r.3

12.0
11.5

0.8
0.9
0.2
1.1
0.2
3 .3

3.1
0.6
4.1
8.3

25.2
16.3

0.9
1.3

1.1
0.0
—

100.0

4.5-ln. gun
rounds

Number

474
—
7 0 4

1,148

—
84
40

102
1,379

1,498
46

404
.3,712

304
3,754

13,278
1,224

—
—

38,151

Percent

1.3
—
1.9
3 . 0

—
—
0.2
0.1
0.3
3 .6

3 . 9
0.1
1.1

35.9
0.8
9 .3

34.8
3 .2

_
—
—

100.0

155-mm How
rounds

Number

7,743
2,654
7.746
8.422

319
501

1,787
1,525

29
6,7€8

3,269
869

7,516
37,970
37,984
49.699
23,035

3,627

379
—

372

202,214

Percent

3.8
1.3
3.8
4.1

0.2
0.3
0.9
0.8
0.0
3.3

1.6
0.4
3.7

18.8
18.8
24.6
11.4

1.8

0.2
—
0.2

100.0

155-mm gun
rounds

Number

1,034
47

—
—

54
48

227
Cl
82

1.134

1,853
—
828

£.9,808
1,607

17,881
9,276
1,394

—
—
—

65,424

Percent

1.6
0 .1
—
—

0.1
0.1
0.3
0.1
0.1
1.7

2S
—
1.3

45.7
2 .5

27.3
14.2

2 .1

—
—
—

100.0

8-lr, How
rounds

Number

285

64
—

—
—
207

17
—

2,174

7 3 6
47

9 7 0
17,035

550
7,54«»
3,582

797

—
—
—

34,013

Percent

0.8
—
0.2

—

—
—
0.6
0.1
—
6.4

2.2
0.1
2.9

50.1
1.6

22.2
10.5

2.3

—
—
—

100.0

I"-"»
rounds

Number

—
—
—
—

—
—
—
—
_
33

—
—
—
60
_

600
356
132

—
—

3

1184

Percent

—

—
—

—
—
—
—
—
2.8

—
—
—
5.1
—

50.7
30.1
11.1

—
—
0.2

100.0

2'0-mm Ho*
rounds

Number

1
13

—
—

—
—
—
—
—

1829

32
13

108
3016

—
965

2120
189

—
—

7

8296

Percent

0.0
0.2
—
—

—
—
—
—
—

22.0

0.4
0.2
1.3

36.3
—

11.6
25.6

2.3

—
—
0.1

100.0



o
o

CO

Tfcrget

Soft ares
Personnel
TOT
'nlantry defense
Infantrj aupport

Hard arec
Personnel
.nfanîry weapons
Sjtillery rockets
Mortars
Supply ax es-s

Point
Mobile

Vehicles
SP guns
Tanks

T«~'Un terbatt ery
Preparation fire
Harassing Ere
Interdiction
Registration fire
Miscellaneous fires

Smoke
Propaganda
Training and testing

Total

105-mm How
rounds

Number

50,837
5,530

18,329
6,686

1,948
7,173
3.477
6,846

921
27,919

23,660
7,888

19,614
33,861
14,894
62,162
10.189
8,165

3,322
311

82

313,814

Percent

16.2
1.8
5.8
2.1

0 .6
2 .3
1.1
2 .2
0.3
3 .9

7 .5
2.5
6 .3

10.8
4.7

19.8
3.3
2.6

1.1
0.1
0.0

100.0

4.5-ln

Tabie

MOVEMENT PHASE, ROUNDS

t U D
rounds

Number

78
—
—
—

—
—
—
173

—
4 3 6

1,18«
20

6 4 1
8,692

100
7 1 3

4,636
951

—
—
—

17,629

Percent

0.4
—
—
—

—
—
_
1.0

2.5

6.7
0.1
3 .6

49.3
0.6
4.1

26.3
£'•.4

—
_
—

100.0

155-mn How
rounds

Number

11,444
2,717
2,535

164

219
134
280
867
275

6,953

7,979
1,236
4,997

24.022
10.229
31,669
12,444

5,180

90
—

1

123,425

Percent

9.3
2.2
2 .1
0.1

0.2
0.1
0.2
0.7
0.2
5.6

6.5
1.0
4 .0

19.5
8.3

25.6
10.1

4.2

0.1
—
0.0

100.0

IBS-mm gun
re und*

Number

242
—

7 3
—

—
13

3 4 1
—

3 0
558

2,099
104
7 3 0

10,631
5«

12,717
4,203
1,962

—
—
—

33,749

Percent

0.7
—
0.2
—

—
0.0
1.0
—

o.r
1.6

6.2
0.3
2 .2

31.5
0.2

S7.7
12.5

5.8

—
—
—

100.0

8-in- How
rottads

Number

178
16
SO

—

—
—

47
—

77
1,237

431
7 3

£12
4,857

—
2,520

821
1,367

—
—

24

12,220

Percent

1.5
0.1
0 .5

—

—
—
0.4

~*
0.6

10.1

3 .5
C.6
4 . 2

39.8
—

20.6
6 7

11.2

—
—

0.2

iOO.O

8-ln. gufi
rounds

Number 1 Percent
!

— —
— —
— —
— —

— —
— —

_ —
— —

9 8.6

— —
— —
— —
18 17.2
— —
?7 35.2
10 9..*»
31 2S.5

_ —

~ ~~
105 100.0

240-m m Ho*
rounds

Number

3
—
—
—

—
—

_
10

392

11
—
—
465
"™

153
275
150

4

1463

Percent

O.Z
—
—
—

0.7
26.8

0.7
~~
"~

31.8

10.5
18.8
10.2

U. o

IOO.O

C D
I—«
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Table B9

TONS PER BATTAUON PER DAY OF COMBAT

1

TxrpH

I OS-osa* Bow

Static At tack! !»»«•—«

4 5-»a. ffM

Static!Attack Muni

il«.»

M a t 1 Static 1 A**f>rt

Ben» lS5-aua ps*

Pkaa«

Static 1 Attack s t o r * *

S-to. Bo*

« 1 Statte!Attack Moraafat

• l a . ana

Static I Attack B O M »

34O--»saBo«

•at Stall; 1 Attack! l a w — t

ParaosMl
TOT
Lnlmtrj iLfns«
lulMalrj support

EiJ-d ir«a
Pcrscntul
Ij^ABlry •«»[>• HH
ArtlUary roeksts
Mortars
SisolT a r a s

Point
Uofail«

Vrtlcl«.
SP p a s
Taaka

PrepanUoa fir«
Har>»«lnt t in
Lotrrdictica fir«
RtjlstnUon f.rr

Smoka
Proçapwda
TnJLaiof uxl t«stint

Total

1.0
0 1
0.3
0.3

0.1
0 3
0.1
0.3
_
0.1

0.3
0.2
0.1
1.3
1.3
l .S
0-3
0 3

O.I
0.1
0.1

9.9

3.3
1.1
5.1
5.5

0.3
0.4
0.1
O.S
0.1
l .S

1.5
0.3
2.0
4.0

12 1
7 1
0.5
0.«

0.5
—
—

44-0

2.».
0.3
0.1
0.3

0.1
0.3
C.I
0.3
_
1.3

1.1
0.4
0.9
1.5
0.1
2.1
0.5
0.4

0.3
—
—

14.4

0.1

—
—

_
_
_
—
_

0.4

0.1
0.1
_

3.1
0.1
0.4
1.7
0.3

_
—
—

5.3

0.«
—
1.4
3-3

- .
_

0.3
0.1
0 1
3.7

3.9
0.1
0.«

34.9
0.6
1.4

2S.1
3.1

_
—
—

75.3

—
—
—
—

—
—
—
0.1
_

0.3

0.4
—

0.2
3.1
_

0.1
1.7
0 J

_
—
—

• 1

0.»
—
—
0.3

—
—
—
0.1
_
0.6

0 2
0 '.
0.1
4.9
0.3
1.4
1.1

o.a

—
—

10.4

1.1
1.3
3.8

U

0.1
0.3
0.1

o. ;
_
3.1

1.5
0.4
3.4

17.3
17.3
23.5
10.4

I.«

0.3
—
0.3

91.5

1.1
0.3
0.1
—

—
—
—
0.1
—

o.a
0.M
0.1
0.«
3.«
1.3
1 •
1.4
0.«

-
—
—

14.0

0.1
—
—
—

—
—

0.1
—

0.3
0.1

0.1
—
—

4.»
—

0.9
0.3
0.«

-
—
—

7.1

t.t
—
—
—

0.1
0.1
0.3
0.1
0.1
1.3

3.0
—
0.9

31.*
1.1

ia.9
i.a
1 5

-
—
—

S9.3

0.1
—
—
—

—
—

0.1
—
—

0.1

0.4
—
0.3
3.3
—
2.7
0.9
0.4

—
—

7.1

0.2
—
—
—

—
—
0.1
—
0.1
4.0

0.3
0.1
0.1
• 3
0.3

o.a
0.3
o.a
-
—
—

15.4

1.1
—
0.3

—

—
—
0.»
0.1
—
1.1

1.7
0.3
3.S

«3.1
2.0

2*.O

is .r
3.0

-
—

128.2

0.1
—
—
—

—
—
—
—
—
0.1

0.3
—
0.3
J.9
—
1.5
0.5
O.S

-
—

7.1

0.3
—
—
—

—
—
—
—
—

0.1

—
—
—

—
1.4
3.2
0.7

-
—

5.2

—
-
—
—

—
—
—
—
—
0.3

—
—
—
0.6
—
8 0
3.S
1-.Ï

-

M a

—
—
—
—

—
-
—
—
—
—

—
—
—

0.1
—

0.2
0.1
0.2

-
—

0.*

—
—
—
—

—
—
—
—

0.1
2.«

—
—
—
5.1
—

0.1
0 2
O.i

-

8.7

—
0 1
-
—

—
—
—
—
—

20 6

C.4
G 1
1 2

33 9
—

10.9
23.S

2.1

-
—
0.1

S3.3

—
—
—
—

—
—
—
—
0.1
2 1

0.1
—
—
2.5
—
0.8
1.5
o.a
-

•7.9

O
is
O
H
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Table B l l

ROUNDS PER MISSION

Se.fl ar**
?«rm>an«l
TOT
'nlMOtrj rWf <n«t
Lniiatry «apport

Hard »re»
P«r«ooa«l
UdxBtrj »—41011«
Artillery rockaU
Mcrtxrs
Scpply | T « . t

PoUit
Mobil«

Vefelc'.««
XP LAI
T u k i

Count« rb»tt« r j
?r«y>ratic*i fir«
HariMlag fir«
LntirdJcticra fir«
R»0*tratira flr«
MlBCtLbuMoaa tlr»«

S rook*
Pr«pagaodp.
Tnialng u d teatlng

Totl i «A* il« IIITWIXI
by total nUiton

ICS-oks*

StaticJ

41 1
5 5 9

145.7
43.4

41 J
29.4
54.1
41.3
32.7
40.4

37 0
U.%
41.9
44.7

145.«
29.3
29.4
13.4

27SJ
16.5
17. Ï

44.5

Attack

«3.4
T » 9

217.«
204-5

142.0
49. «
48.7
«•. 4
34.4
4 4 J

74.9
79.4
• 1.0

254.C
142.7
97.5
43.4
17.»

94.0
43.5
—

110.5

B o «

45.2
70.0
15.7

343.S

•0.4
57.4
91.5
88.1
91.1
T9.2

69.1
71.3
»0.7
74.4

111.9
71.4
6« S
15.7

107.1
«3.1
41.0

09.4

Statte

23.!V
_
—

16.0

—
—

22 4
_
-

J4.3

M . 7
34.0
33.0
27.9
1 7 J
34.2
40.5
13.4

—
—
3.0

19.4

4.5-1».

Attack

39.6
_
44.0

143.5

—
—

42.0
40.0

101.0
44.1

TOJ
23.0
4 7 4
22.6
74.9
5 4 J
90.9
1 5 4

—

-

44.1

• « •

19.6

—
—

—
_
—

•4.5
—
39.4

n j
10.0
»0.1
40.4

100.0
M J
90.9
14.1

—
—
-

43.1

StatVc

30.0
20.7
41.3
37.«

22.6
23. t
20.0
32-0
20 0
M J

24.7
27.1
27.1
21.»
M . l
14.7
30.0
11.4

47.5
—

14.6

21.6

I»»-««

! Attack

64.»
40.1
W . I
•1.»

50.1
M . l
43.6
M.7
29.0
44.7

47.3
37.7
51 .•
39.3
67.4
64.7
46.9
13.6

64.1
—

41.1

61.4

Ho«

M J
U.S
44.5

—

57.4
11-3
44.0
14.1
M J
M.4

32.0
34.3
42.7
M.3
47.3
4J.4
41.«
11.«

15.0
—
1.0

J4.«

Statte

u.o
—12.0
—

—

23 JI
20.0
25.7
12.7

M.l
29.2

_
21.7

_
M.O
14.«
U.O

—
—
-

21.0

156-aa

[Attack

23.3
47.0

—
—

9.3
M.O
15.2
30.6
41.0
17.«

67.»
_

44.7
M . l
30-3
69.4
46.7
13.7

—
—
-

40.4

22.4
_

M.2
—

—
U . O
24.2

_
15.0
M . 2

10.«
M . 9
23.1
30.4
54.0
M . 9
M . 9
U.O

—
—
—

M.4

Static

14 3
_
—
—

—
14.0
19 «
10.0
31.3
15.»

30.1
11.3
17.6
14.7
22.6
10.1
17.«
a.7

—
—
-

15-8

•»la. I

Attack

21.7
—
—
—

—
—

•O.7
17.O

—
24.1

41.3
M . 5
20.3
M.5
41.1
35.5
54.7

9.T

—
—
—

26.2

Um 4-ta. «m

t*crr«m—il Static

10.4
14.0
30.0

—

—
—

33.5
—

25.7
M . 2

U . 7
14.6
24.9
'4.»

—
17..
Ï0.4

4.4

—
—

M.O

14.6

14.0
—
—
—

—
—
—
—
—
3.»

—
—
—
4.2
—

12.7
9.6
«.»

—
—
1.3

4.»

Attack

—
—
—
—

—
—

—
U.O

—
—
—
5.0
—

12.5
14.2

».»

—
—
1.0

11.4

—

—
—

—
—
—
—
—

9 .0

—
—

9.0
—

«.I

vo
7 7

—
—

—

7.0

Staae

10.0

—

—

—
—

—
—

19.0
23.5

» 5
—

• .4
—
9.1

10.S
7.0

—
—
1.1

.3.5

MO-BSB BO«

1 Attack 11

4 . 0

4 3
_

—

—

—
—

—

•9.4

« .0
13.0
I' 5

V *
—

ZA
20.5

5.1

—
—
1.0

S S

1 0 ?

—
—

_
_
—
—

10.0
1T.0

11 0
—
_

i - 6
—

à 5
10 5
S 5

—
—

1 3

o
i



Table B12

PERCENTAGE OF MISSIOrs UTRED AT RANGES GREATER
THAN 75 AND 90 PERCENT OF MAXIMUM RANGE

105-mm How
4.5-In. gun
155-mm How
155-mm gun
8-in. How
8-in. gun
240 -mm How

Static

>75%

39
23
42
35
25
25
31

phase

>90%

7
0.1
3
1
1
0.0
6

Attack

>75%

14
37
31
40
40
52
51

phase

>90%

2
0.8
5
2
0.7
2
8

Movement phase

>75%

33
38
41
39
54
—
—

>9C%

R
0.7
1
1
0.8
—
—
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Table B13

OBSERVATION BY TARGET CATEGORY, 105-MM HOW

Targst

In static phas«, %

Unobserved
Ground

observation
Air

observation

In attack phase, %

Unobserved
Ground

>baervatic5
Air

obuervation

In movement phase,

Unobserved Ground
observation

.Mr
observation

Soft arc 5
Hard area
Point
Mobile
Counterbattery
Preparation fire
Harassing fire
Registration fire

Average

20
26
10
11
55
35
84
—

47

7 6
64
77
73
37

5
14
61

44

4
1 0
13
16

8
—

2
39

9

32
8

16
5
7

91
77

1

41

64
81
77
7 3
60

9
17
55

47

4
18

7
22
3 3
—

6
4 4

12

11
3

11
5

15
65
7 3

2

26

82
84
74
68
54
32
21
48

56

7
13
15
27
31

3
6

50

12

o
o



Table B14

GUN-TO-TARGET RANGE DISTRIBUTE, 105-MM hOW

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

0-1
1-2
2-3
3-4
4-5
5-6
6-7
7-8
8-9
9-10

10-11
11-12.2

Average range, yd

8
16
25
33
41
49
57
66
74
82
90
1U0

0.2
C.I
0.6
0.7
2.3
4.2
15.8
19.2
18.2
16.7
14.8
7.2

8370

—
0.3
1.1
3.7

12.4
1Ö.8
19.9
16.7
11.4
8.1
4.9
1.7

6800

0.2
0.2
0.9
1.9
6.2
6.7
14.5
17.6
16.9
16.3
12.1
4.5

78Ö0

0.1
0.2
0.8
2.0
6.5
10.1
16.5
18.0
15.8
14.2
11.1
4.7

7770

20

16

*
£12
o

•rrfi J L
8 12 16

RANGE, THOUS OF YD

Fig. B1—Gup-to-Torget Range Distribution,
105*mm How, Static Phase

20
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Table B15

GUN-TO-TARGET RANGE DISTRIBUTION BY TYPE OF OBSERVATION, 105-MM HOW

Range, thoua of yd

0-1
1-2
2-3
3-4
4-5
5-6
6-7
7-8
8-9
9-1C

10-11
11-12.2

In

Unobserved

0.4
0.8
4 .2
6.2

13.7
15.8
17.1
15.7
16.7

9.4

static phase,

Ground
observation

0.1
0.5
0.8
3.7 .
6.2

18.2
20.8
17.3
15.9
12.8

3.7

%

Air
observation

0.3

1.0
1.8
1.8
4.1
9.7

18.2
18.9
21.2
17.4

5.6

In

Unobserved

0.5
0.8
2.1

10.3
19.0
21.0
19.7
12.1

8.4
5.1
1.0

attack phase,

Ground
observation

0.3
l . o
5.3

13.0
19.2
22.0
15.7
10.5
6 5
3.6
2.4

%

Air
observation

—
1.7
4.6
6.0

11.6
14.6
15.6
18.3
14.9
10.0

2.7

In movement phase, %

Unobserved

0.1
0.1
0.3
1.4
6.5
8.9

12.7
15.8
15.0
19.4
15.2

4.6

Ground
observation

0.2
1.1
2.5
7.0
9.8

16.0
18.5
16.5
14.S

9.8
4.0

Air
observation

0.1
1.0
1.2
3 .9
5.8

12.7
17.9
20.4
18.4
12.6

6.0

A'erage range, yd 8400 8000 6500 6900 6600 7600 8100 7710 8200

00
CO



Table B16

GU3Ç-TO-TARGET RANGE DISTRIBUTION FOR SELECTED TARGETS, 105-MM HOW

rJ *d

P - l
1-2
2-3
3-4
4-5
5-8
6-7
7-8
8-9
9-10

11-12
12-12.2

A*« rig»

I* mxmUc poaM,%

a«
ana

tSJgM

.

T

1
4
5

30

:4

5
I

Hard
ar*a

target

_

—

a
8

19
23
30
«•

1
1

sue

MoDU. «Co«rt«r-
tummt : *>*^*rJ
UlêmCl\ Ur««t

1 1
1 1
2 S
S 4

10 13
14 14
20 14
21 IS

« 10
I 1

8712 »800

3ar*M-
tet
On

-

1
2
2

18
1»
21
n

4
2

»4M

traue*
Mr«

—

a
4
s

18
2»
11
If

2
1

7850

Total

0 J
0.1
0.8
O.T
1.»
4.2

15 i
19.2
18 J
18.7

4.8
2.4

83TO

U attack pteM, %

•oft
• M l

Mifrt

2
S

18
St
21
Xi

i

s
a

—
8440

Hard
ar*a

tar«*

1
4

18
20
27

7
S

mm

—

8970

tarfvt

a
3
7

17
22
19

a
8

S
—

7100

C O W U N
b*turr
tart»t

1
3

10
11
17
18
14
17

2
a

7500

fbtrwt-

tir»

1
4

ia
21
20
18
11

8

1
—

8740

ItefU-
trattoe

—

14
17
18
16
14
11

—

7000

Itotal

0 J

12.4
19.8
19.9
18.7
11.4
8.1
A A

1.4
0.3

M00

Holt
area

tarf«t

—

e
u
18
19
15
13
<*
2
1

7690

Hard
ar«a

—

8
10
14
17
U
IS
in

3
1

7700

fa ma

—

R
0

20
19
13
16
• t

4
1

7810

rwmat ptaaj«, %

Coartir-
bttUry
Uurf*t

1
2
7
9

13
13
16
16
16
6
l

8100

B*ra#«-

flr»

—

2
6
8

12
18
17
19

3
2

• 110

t ration
flr»

1
2
5
8

13
19
24
17
7
3
1

7 » 0

T<*sJ

0*
0.2
0.»
1.9
6.2
8.7

14.&
17.6
16.9
18.3
12 1
3.3
1.2

Tt90

o
o
I

CO

C71



Table B17

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

Range, UJOUB oi yd
In static
phRse, %

25
56
17

1
1

In attac«
phaje, %

67
25

6
2

_

In movement
phase, %

23
47
18
12
__

Average, %

0-2
2-4
4-6
6-8
8-10

1C-12

Average range, yd 2940 I860 3380

40
41
13

6

2700

80

60

z
g

3 40

20 »

4 8 12
RANGE, THOUS OF YD

ou

60

40

20

|

"::' ' '

• 1

-

-

12
RANGE, THOUS OF YD

Fig. R4—Range Disiribution from Front Line
to forget, 105-mm How, Static Phase

Firj, B5—Range Distribution from Front Line

to Target, 105-mm How, Attack Phase

60

40 -

20 -

i 1 1 1 1

4 8 12
RANGE, THOUS OF YD

Tig. B6—Range Dist'ibution from Front Line
to Target, 105-mm How, Movement
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Table 318
OBSERVATION BY TARGET CATEGORY, 4.5-IN. GUN

Target

Soi ^rea
Hard area
. -Vat
f jbile
Counterbattery
Preparation fire
Harassing fire
Registration fire

Average

In

Unobserved

45
33
13

7
78

100
97
—

69

static phase.

Ground
observation

55
67
87
74

5
—
_
41

14

%

Air
observation

—
—
19
17
—

3
5S

17

In

Unobserved

67
100

36
15
84

100
97
—

71

attack phase,

Ground
observation

22
—
18
37

5
—

1
17

8

%

Air
observation

11
—
46
48
11
—

2
83

21

p
o



Table B19
GUN-TO- TARGET RANGE DISTRIBUTION, 4.5-IN. GUN

Percent of In static In attack
Range, thoufl of yd maximum range phase, % phaae, %

In movement
phase, % Average, %

3-4
4-5
5-6
6-7
7-8
8-9
9-10

10-11
11-12
12-13
13-14
14-15
15-16
16-17
17-18
18-19
19-20
20-21.1

Average range, yd

19
24
28
33
38
43
47
52
57
62
66
71
70
81
85
90
95

100

—
—
—
—
_
1.5
3.7
2.5
9.3

14.2
12.2
13.5
20.3
12.7
6.5
3.5
—
0.1

14,240

—
0.1
_
0.3
—
1.6
2.0
2.9
9.0
9.8
8.2
7.9

21.0
22.7
11.3

2.8
0.2
0.4

14,770

—
—
0.4
0.7
1.8
0.4
1.9
3.7
8.9
8.5
9.6

11.5
16.7
17.0
13.0
5.2
0.7
—

14,620

—
0.1
0.1
0.2
0.3
1.4
2.5
2.9
9.1.

11.2
9.8

10.4
20.1
18.2
9.8
3.4
0.2
0.4

J.4,550

8 12 16 20
RANOE. THO'JS OF- YD

24

Fig. B7—Gun-to-Torgot Range Distribution,
4 5-in. Gun, Stotic Phnso
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Fig. B8—Gun-to-Targ6t Range Distribution,
4.5-in. Gun, Attack Phase
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Fig. B9—Gun-to-Torgof Range Diski
4.5-in. Gun, Movement Phase
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Table B20

GUN-TO-TARGET RANGxS DISTRIBUTION BY TYPE OF OBSERVATION, 4.5-IN. GUN

Rr»nge, thous of yd

4 - 5
5 - 6
6 - 7
7 - 8
8 - 9
9-10

10-11
11-12
12-13
13-14
1J-15
15-16
16-17
17-18
18-19
19-20
20-21.1

Average range, yd

In

Unobserved

—
—
—
0.5
0.5
1.4
9.0

11.6
13.7
14.6
23.4
14.4

6.3
4.6
—
—

14,600

static phase,

Ground
observation

—
—
—
8

21
4
4

19
9

10
7

10
7

—
1

12,800

%

Air
observation

—
—
—
—
3
5

13
15

9
Î 2
22

9

1
—
—

14,100

In

Unobserved

0.2

—
1.6
1.9
2 .9
8 .2
8 .9
7 .9
6 .3

22.5
24.5
12.2

2 .6
—
0.3

14,900

attack phase,

Ground
observation

—
—
—
—
6
3

17
27

3
17

8
11
—
3

—
—

13,200

%

Air
observation

_

—
1

—
2
1
2

12
11
10
12
»5
19

8
5
1
1

14,600

In movement phase, %

Unobserved

_
0.8
0.8
0.8
—
2.5
3.3
5.0
5.0
9.1

13.2
18.2
20.6
14.9

5.0
0.8
—

15,000

Ground
observation

_

-~
2
?

—
—
4

20
17

9
2

11
7

15
4
2

—

l?,600

Mr
observation

—
—
1
1
2
4
9
9

11
13
17
17
10

6
—

i4,eoo



T^ble B21

RANGE DISTRIBUTION *ROM FRONT LINE TO
TARGET, 4.5-IN. GUN

Ranf*, thou» cf yd
In static
phase,%

In attack
phase, % Aver?g*>,

0-2
> 4
4-6
6-8
8-10

10-12
12 +

Average range, yd

5
20
29
36

8
I
1

5580

B
29
32
21
7
2

—

4880

7
25
31
1:8

7
2

—

5180

8 12
RANGE, THCRiS OF YD

Fig. BIO—Range Distribution from Front Line to Torget,
4.5-in. Gun, Static Phase

40

20 -

' I.

h Ht

lg

Ùà'mà a 1 ^ • m | ] i i i * i

0 4 8 12 16 20
RANGE, THOUS OF YD

Fig. Bll—Ronge Distribution from Front Une to Target,
4.5-in. Gun, Attack Phase
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Table B22
OBSERVATION BY TARGET CATEGORY, 155-MM HOW

Target

In static phase, %

Unobserved
Ground

observation
Air

observation

In attack phase, %

Unobserved
Grour*l

observation
Air

observation

In movement phase, %

Unobserved
Ground

observation
Air

observation

Soft area
Hard area
Point
Mobile
Counterbattery
Preparation fire
Harassing fire
Hegistration fire

Average

43
19
27
13
82
^8
95

1

69

48
53
65
68

8
—

2
14

17

9
28

8
19
10

2
3

55

14

78
30
72
26
7 5
99
95

3

74

17
44
18
4?

9
I
1

26

11

5
26
10
32
16
—

4
71

15

72
21
50
30
55
97
93
—

64

21
53
28
34
16

*
2
7

13

7
26
13
36
29

2
5

93

23



Table B23

0ÜN-TO-TARGET RANGE DISTRIBUTION. 155-MM HOW

Range, thous of yd

2 - 3
3 - 4
4 - 5
5 - 6
6-7
7 - 8
8 - 9
9-10

10-11
11-12
3 2-13
13-14
14-15
15-16.3

Average range, yd

Perceni of
maximum ran^e

18
25
31
37
4G
49
55
61
67
74
80
86
92

100

In static
phase, %

_

—
0.2
0.4
1.6
4.9
8.2

11.4
13.2
18.4
17.4
14.8

6.7
2.8

11,360

In attack
phase, %

0.1
0.7
1.5
3.6
4.8
9.4
8.9

12.3
14.3
13.0
14.2
12.2

4.5
0.5

10,330

In movement
phase. %

0.1
0.4
0.8
1.4
3.0
6.G
9.1

11.2
13.1
13.2
14.5
16.9
8.7
1.0

11,060

Average, %

0.1
0.4
C.9
1.9
3.3
7.1
S.7

11.7
13.6
14.7
15.2
14.5

6.5
1.4

10,900

20

16 -

z 12 -

çû
a

5

4 -

lrTTL, . 1 1 — - 1

—

. !> I I i

8 12
RANGE, THOUS OF YD

16 20

Fig. B12—GurMo-Target Range Distribution,.
155-mm How. Stohc
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RANGE, THOUS OF YD

Fig. B13—Gun-to-Target Rnnge Distribution,
155-mm How, Attack Phase
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Fig. B14—Gun-to-Targe/ Range Distribution,
155-mm How, Movement Phase
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Table B24

GUN-TO-TARGET RANGE DISTRIBUTION BY TYPE OF OBSERVATION, 155-MM HOW

Range, thou- of yd

In static phase, %

Unobserved
G round

observation
Air

observation

In attack phase, %

Unobserved

2-3
3-4
4-5
5-6
6-7
7-3
S-?
9-10

10-U
11-12
12-13
13-14
14-15
13-16.3

0.3
0.1
1.3
3.4
7.0

11.0
15.3
17.4
17.0
16.0

7.8
3.1

Average range, yd 11,600

0.6
1.1
2.6

11.2
15.2
16.3
13.0
13.9
12.5
9.6
3.5
0.5

10,300

0.4
1.7
3.2
8.2

12.4
9.0

23.9
22.3
14.3
3.6
1.0

11,300

Ground
observation

0.6
1.3
3.7
4.5

10.0
8.5

11.6
14.6
13.5
14.1
12.4
4.9
0.3

10,400

0.3
1.6
3 5
6.4
8.4

13.8
11.3
10.9
12.9

9.6
12.2

5.2
2.9
1.0

9400

Air
observation

In movement phase, %

Unobserved

0.2
1.0
1.2
2.9
6.3
6.7
8.8

12.7
9.4

13.5
16.2
16.0

4.1
1.0

10,600

Ground
observation

Air
observation

0.5
0.5
1.2
2.6
7.0
8.5

11.6
12.8
14.3
14.2
16.9

9.4
0.5

11,100

0.6
0.4
3.0
3.0
7.1
9.5

10.6
9.9

12.4
10.4
11.C
13.4
6.7
1.4

10,300

0.2
0.5
0.5
1.2
2.0
4.5
8.5

11.1
13.0
12.2
17.3
18.6
8.5
1.9

11,300

o
So

o
I

CO
en
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Table B25

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

.- 3

*-l >
. - 11
U - 1 2
12 '.3
1 3 — I »
14 - ; s

J
15

17
14
10
i
14
.}

5
_

to
l~.
14
14
13
1 1
J

4
lj

»1
IS

12
15
t,

5
_

—
J
3

12
ia
20
2\
10
3

—
_
_

1
J

14
1=>
lc
18
14
8
4
1

_

—
_
_
_

I
6
8
13
10
35
17
9
1
_
_

—
_
0 2
0 4
1 6
4 3
8 2
11 4
13 2
13 4
17 4
14 .9
6.7
1.7
1.1

—
_
1
6
9
11
5
10
12
7

IS
11
11
1
1

—
3
3
5
7
3
12
13
19
14
4
15
2
_
_

I
1
2
ô
".0
iJ
9
11
13
8
10
9
4
_

1

i
i
2
3
6
9

15
23

6

1

3
1 I
3
13
13
14
.4
U

2
3
S

10
14
9
17
17
15
3
I
1

0.1
0.7
l.C>
3.r.
4 8
9 4
8 9
12.3
14 3
Î3.0
14 I
\l I
4 5
Ü 3

J h
: 4

l ; i

n •

140 10 140 10.140 12 160 10.700 10 930 11.300 10.500 9 870 11,370 10,660 10.790 10.3HO 10.2*0 11 11.51«)



Table B2f>

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

Range, thons of yd
In static
phase, %

In attack
phase, %

In movement
phase, % Average, %

0-2
2 - 4
4 - 6
6 - 8
8-10

Averpge range, yd

8
23
32
33

4

5040

56
27
13
3
1

2320

13
25
40
22
—

4420

26
27
27
18

2

38G0

60

40 -

SO

g 20
5

-

1 I

MMMM

-

-n .
4 8 12

RANGE, THOUS OF YD

f'ig. B15—Range Distribution from Front Line

to Target, 155-mm How, Static Phase

60

. 40 -

20 -

IT-

-

-

1

-

-

60

0 4 8
PANOC THCUS OF YO

12
1., , 1 1

-

III

Rnnqc Distribution from Fron} Line
er, 155-mm h'ow, Attack Phase

20 -

0 4 S 12
RANGE, THOUS OF YD

Fig. B17—Range Distribution from Front Lin<
to Torqef, 155*mm How, Movement Phase
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Table B27

OBSERVATION BY TARGET CATEGORY, 155-MM GUN

Target

In static phase,

Unobserved
Ground I Air

observation I «--bservation

In attack pht.3e, %

Unobserved
G round

observation
Air

observation

In movement phase, %

Unobserved
Ground

observation
/J r

observation

Soft area
Hard area
Point
Mobile
Counterbattery
Preparation fire
Harassing fire
Registration fire

A-erage

67
54
68
14
72
—
83
—

61

29
38
21
43

8
—

8
41

15

4
8

11
43
20
—

9
59

24

68
60
81
13
86
98
84
—

7 5

18
27

6
13

3
—

3
28

6

14
13
13
74
11

2
13
72

19

57
22
22
13
58

100
91

1

60

17
56
44
31
11
—

3
11

10

2G
22
34
56
31
_

6
88

30



TaMe B28

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

Range, thous of yd

7-8
8-9
9-10

10-11
11-12
12-13
13-14
14-15
15-16
16-17
17-18
18-19
19-20
20-21
21-P2
22-23
23-24
24-25
25-25.7

Average range, yd

Percent of
maximum range

31
35
39
43
47
5 i
54
58
62
66
70
74
78
82
86
89
93
97

100

In static
phase, %

0.1
0.3
1.1
2.7
6.7
7.5
6.7
8.3

1X4
9.0

12.2
14.0
12.9
5.3
1.8
0.6
0.3
0.1

17,280

In attack
phase, %

0.3
0.3
0.8
2.5
3.9
3.3
5.0
7.1
9.4
8.2

11.0
8.7

11.6
11.7
11.0

3.5
1.1
0.2
0.4

17,500

In movement
phase, %

_

0 6
0.5
2.3
2.9
3.6
4.4
5.9
8-4 .
9.2

10.7
12.8
12.0
10.3
10.3
5.0
0.9
0.2
—

17,700

Average, %

0.1
0.4
0.6
2.2
3.3
4.1
5.3
6.6
8.9
9.0

10.5
10.8
12.2
11.4

9.6
3.7
0.9
0.2
0.2

17,520

16

12 U

8r-

12 16
RANGE. THOUS OF YD

20 24

Fig. BÎ8—Gun-to-Torget Range Disfrihiiticr»,
155-mmGun, Static Phase

28
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12 16
RANGE, THOUS OF YD

20

Fig. B19—Gurvto-Targef Ronge Distribution,
155-mm Gun, Attack Phase

24 28

16

12

0 — L_l_J_L
(. 4 12 16

RANGE, THOUS OF YD

70 24

Tig B2G—Gun-To-Torgçt Rnngç Distribution, Ibb-mm bun, Movement Phase
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Table B29

GUN-TO-TARGET RANGE DISTRIBUTION BV TYPE OF OBSERVATION, 155-MM GUN

Rangt, thous :r£ -d

3 - 4
4-5
* C
i ~ * D

5-7
7 - 8
8 - 9
9-10

10-11
11-12
12-13
IC-14
14-15
15-16
16-17
17-13
18-19
19-20
20-21
21-22
22-23
23-24
24-25
25-25 7

-. Average range-, -diR
O

-T
-

in

Unobserved

—

z
—
0.4
1.6
2 . 0
5.3
6 .0
8.6

10.1
7 . 9
9.7

10.8
14.7
14.1

5.7
2 .2
0 .4

3 5

17,400

static phase,

Ground
observation

_

—

—
0.8
3.8
6.9

10.7
7.6

12.1
10.7
10.7
10.7
11.4

9.2
2.3
0.8
0.8
l . S
—
—

15,800

%

Air
observation

_
—

0.5
1.4
1.9
3.8
8.5

11.4
2.8
7.6

13.2
5.7

12.8
11.4
10.0

5.2
2.4
—
1.4
—

i:,8oo

In

Unobserved

0.1

0.2
0.4
0.9
2.8
3 .9
2.6
5.2
6.6
8.3
7.4

11.6
8.1

1" 8
12.2
12.1

3.0
1.3
0.2
0.3

17,600

attack phase,

Ground
observation

_
—

—
—
—

3
5

11
6
8

10
16
10

8
13

3
5
2

—
—
—

16,300

%

Air
observation

0.4
—

__
0.7
—
0.7
2.1
3.2
3.9
2 .8
5.7

11.4
11.4

9.6
11.7
12.5

7 .5
9.C
5.7
1.1
—
—

17,500

In movement phase, %

Unobserved

_

—

—
0.9
0.3
1.3
1.5
2.5
4.6
5.4
7.8
8.1 •
7.5

13.7
12.7
12.5
13.6

6.3
0.3
0.3
0.1

18,200

Ground
observation

_

—

—
~
1.3
3.9
5.8
5.2
3.2
C.4

10.3
10.?
14.8
10.3

8.4
9.7
5.2
3.9
i.:<
—
—

16,900

Air
observation

—

—
—
—
1.1
3.8
3.5
3.8
6.3
8.1

11.1
15.2
13.3
12.5

8.1
8.1
3.8
0.8
—
—

17.6C0
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Table B30

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

Rj-i|C«\ tho\i*
ol yd

In static phi»«, t

Soft
area

target
ssl— Counter-

bttu-ry
target

Hirut -
Ing (ire

Regijtra-
ttoo (Ire

Total

In »ttack phase, t

Soft
area

urvrt

Hard
area

target

Mobile
target

Counter-
battery
target

Harass-
ing (ire

Re IP M ra-
tion (ire

Total

. .

In movement phase, i

So(t
area

target

Hard
area

target

Mobile
target.

Couvtf r I ,,
tatter, H a " ' 6 -
urgel | " • « ' " •

Registra-
tion lire Toutl

7 - 8
d - 9
•» • 1 "'

10 -11
1 1 - 1 2
1 2 - 1 3
1 2 - 1 4
1 4 - 1 5
1 5 - 1 6
1 6 - 1 7
1 7 - 1 8
. 8 - 1 9
l?-20
2C-21
21-22
22-23
23-24
14-25
25-25 7

Ar^ra^*
rar.ie. jd

_
_
_
_

4
4
4

22
9

: 2
9
0
4

13
_
_
_
_

-

18,400

_
_
_

_
5

_
_

I S
11
16

SC
11

_

_
_

5

-

1S.1CG

_
_
_
_

2 9
14
_
_

H
_
_
2»

_
14
_
_
_

-

15.MC

_

_
2
2
7
•i
7
9

11
7

10
1')
11
t
2
I

_

-

17.470

_
_
1

—
3
7
9
4
7

11
IS
13
8

13
6
3

_
—
-

17,230

_
_
_
_
3
8

19
5
4
8

11
17
18
9
1

_
_
1

-

16,740

—
0.1
0.3
1.1
2 7
6.7
7 5
6 . 7
8 . 3

10.4
9 0

12 2
14 0
12 9

S 3
1 8
0 . 6
0 3
0.1

17,180

—
—
—
—
4
1

—

8
3

a
8

17
21
15
14

3
—
—
—

18,640

—
—
—
—
—
—
—

11
—
—

3
3

28
19
36
—
—
—
—

19.770

—
—
«
2
4
4
2
2

11
6
9
6

26
13
9
—
—
—
—

17.980

—
1
1
3
5
3
7
9

tl
8

14
8
9
9
8
3
1

—

16.880

—
—
1
2
2
3
4
4

7
7
8

9
15
16
14

5
3

—

18.3H0

2
—

1
1
4
8
1

2
13
17
12
13

6
7
7
1

—
—
—

16.670

0 3
0.3
0.8
2.5
3 9
3 3
5 0
7.1
9 4
8 2

11.0
8.7

11.6
11 7

n o
3 5
1.1

0.2
0.4

"; 7,500

—
2
2
4
8
2
4
8
6
6

14
10
12

8
8
4
2

—

16,940

—
-
-
—
—
10

5
25
—
10
10
25

5
5
5

—
—
—
—

16.650

—
—
3

-
5
6
4
5

14
10

5
6
8

1 0
1 5

6
3

—

17 570

_

1
4
3
5
5
7

1 0
11
11
14
11

9
6
2
I

—

17.020

_

_

2
2
3
4
4
3
7

8
11
12
13
16

8
1

—

18.330

_
_
_

1
4
1
3
t
6

11
2 0
19
16

6
3
3
1

—

—

17.63Ù

_

0.6
0 5
2 . 3
2 »
3 6
4 4
5 9
8 4
9 2

10.7
12.8
12 0
10 3
13 3

5.0
? S
o 2

;7.?o



Table B31

PANGE DISTRIBUTION FROM FRONT LINK
TO TARGET, 155-MM GUN

Range, thous of yd

0 - 2
2 - 4
4 - 6
6-8
8-10

10-12
12-14
14 +

Average range, yd

In static
phase, %

1
10

9
15
36
11
10

8

8760

In atcack
phase, %

3
17
18
23
18
7

10
4

8340

In movement
phase, %

__

3
17
25
38
16

1
—

8000

Average, %

2
11
16
22
28
11

7
3

7780

40

20 -m

". , " !.' | . • / . • •

4 8 12

RANGE, THOUS OF YD

16

Fiq. B?l—Ronge Distribution from Front Lino

to Torq«M, 155*mm Gun, StoHe Rhone

40

J J 1 t t

-

1

40

4 8 12 16

RANGE, THOUS OF YD

-

J 1 1 1

-

4 8 12

RANGE, THOUS OF YD

16

Fiq B22—Ronge Distribution from Front Line
to Torg<»t, 155-mm Gun, Attack Phase

Fig. B23—Range Distribution from Front Line
to Target, 155-mm Gun, Movement Phase
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Table B32
OBSERVATION BY TARGET CATEGORY, 8-IN. HOW

Turgrt

In static phase, %

Unobserved
Ground

observation
Air

observation

In attack phase, %

Unobserved
Ground

observation
Air

observation

In movement phase, %

Unobserved
Ground

observation
Air

observation

Soft area
Hard area
Point
Mobile
Counterbattery
Preparation fire
Harassing fire
Hegistration fire

Average

58
52
20

9
61
67
64
—

48

33
9

16
44

6
8
6

24

1 0

9
3 9
64
48
33
25
30
76

42

65
—
48
26
84

100
97

3

77

18
67
1 0
23

4
—
1

13

6

17
33
42
51
12
—
2

C4

17

44
10
30
11
51
—
91
—

47

28
60
33
47
19
—
2

—

1.7

28
3 0
37
4 2

30
—
7

86

3 6

o
to



Table B33

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

Range, thous of yd

3-4
4-5
5-6
6-7
7-8
8-9
9-10

10-11
11-12
12-13
13-14
14-15
15-16
16-17
1 ,-18
18-18.5

Average range, yd

Percent of
maximum range

22
27
32
38
43
49
54
59
85
70
76
81
86
92
97

100

In static
phase, %

0.1
—
1.4
2.4
3.3
4.5
7.8

12.5
14.0
17.2
11.7
12.1
8.9
3.1
0.8
0.2

12,080

In attack
phase, %

0.2
0.5
1.6
1.3
2.4
3.5
6.0

10.4
15.7
18.0
16.1
15.9
7.7
0.4
0.3

13,190

In movement
phase, %

0.2
—
0.2
0.3
1.5
Cd
3.4
6.0
7.5

14.0
12.6
18.9
25.2
8.6
0.8
—

13,690

Average, %

0.1
0.1
0.7
1.6
2.0
2.7
4.8
8.1

10.9
15.8
14.7
15.5
15.8
6.4
0.6
0.?

12,940

0 4 8 12 16

RANGE, THOUS OF YD

Fig. D24 — Gun-to-Target Range Distribution,
8-in. How, Static Phoso

no ORO-T-375



0 4 8 12 16

RANGE, THOUS OF YD

Fig. B25—Gun-to-Target Range Distribution,
8-in. How, Attack Phase

20

24

20

T 16o
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0 L_ L _ L - i = ^ .
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n
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16 20

F"ig B26—Gun-to-Torqct Ronge Distribution,
8-in How, Movement Phose
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Table B34

GUN-TO-TARGET RANGE DISTRIBUTION BY TYPE OF OBSERVATION, 8-IN. HOW

Range, '-noua of yd

3 - 4
4 - 5
5 - 6
6 - 7
T - 8
5 - 9
S-10

10--il ,
11-12
12—'1
12-14
14-15
15-16
16-17
17-18
1S-18.5

Average range, yd

In

Unobserved

_
• —

0.6
1.2
1.0
2.7
5.5

10.2
13.7
17.9
13.9
14.9
12.7

5.1
0.4
0.2

12,800

static phase.

Ground
observation

—
3
3
7
6
8

21
12
1 0

7
12

7
3
1

—

11,400

%

Air
observation

0.2
—

1.7
4.5
4.0
5.5
9.7

13.3
14.3
17.3
11.9

8.1
6.4
1.9
1.0
0.2

11,600

In

Unobserved

_
0.2
0.6
1.2
0.7
2.3
2.9
4.1
&.4

17.0
19.0
16.5
16.8

8.4
0.5
0.4

13,400

attack phase,

Ground
observation

2
2
3
3
5
8

10
14
12
10
14
10

7
—
—

12.0C0

%

Air
observation

__
1
3
2
4
8

13
13
18
19
14

5
—
—

13,100

In movement pha.se, %

Unobserved

0.4
—
—
0.4
1.8
1.1
2.9
3.3
7.3

10.2
9.8

24.4
28.9

8.8
0.7
—

13,900

Ground
observation

1
1
1
1
9

16
1 0
15
12
10
14

9
1

—

12,700

Air
observation

_

—
—
—
1.7
0.4
o.n
4.1
7.0

16.1
14.5
18.6
28.1

7.9
0.8
—

13.9U0

g
o
Cd
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Table B35

GUN-TO-TARGET RANGE DISTRIBUTION FOR SELECTED TARGETS, 8-IN. HOW

o( >d

3 - 4
4 - 5
5 - 6
6 - 7
7 - é
3 - 9
9 - 10

10-11
11-12
12-13
13-14
14-13
! 5 - l o
16-17
17-13
I8-1& 5

Average
range yd

ta statte ptuuie. fc

So'l

_

4
-
-

4
31

8
_

11
15
1»

a
_
_
-

i l 740

Hard
area

urget

-
1
6

11
11
10
:»
20

9
3
6
3

_

I

10 500

Mobüe
Urget

—
6

12
6

—

12
12
_

•2
17
12

: i
_
_

-

11,200

Covnter-

Urret

-
1
1
2
2
6
9

14
2 0
I S
15

9
4
1

-

12.930

Harass-

_
—
3
7
1
5
7

14
17
12

5
13
11

4

1
-

11,810

tm fire

—
—

1
_

6
11
2 1
11
2 4
1 2

3
11
_
_

-

Total

0 1
_
I 4
2 4
3 3
4 S
7 8

12 5
14 0
17 2
11 7
12 I
8 9
3 1
0 8
0 2

12 080

In attack phase, i

Soft
area

_

_
—
—
_
19

S
1J
2 5

6
6

1 3
_

1 2
_

-

11 850

Hard
area

target

_

—
—

1
6
3
8

11
1»
19
13
11
It
_
_
-

12.110

Mobile
target

2
_
3
3
_
5

13
10
13
13
I»
10
13
_

-

12,750

Counte r-
tmttery
targ-t

—
I
i

_

1
3
5
9

C3
2 0
16
16

8
_

-

13.370

f'a.-ass-
in« fir«

1
_

3

1
5
4
5

11

10
17
16
17
8
1
1

13 090

Reglsl ra-
tion f<re

—
—

3
4
1
1

13
14

9
14
23
17

1
_

-

12 800

Total

0 2
0 5
1 6
1 3
2 4
3 5
6 0

10 4
15 7
18 0
16 1
IS 9
7 7
0 4
0 3

13,190

In movement pt-as«, t

Soft
?rea

target

—
—

5
_
_

5
15
' 5
25

5

25
_

-

12.500

Hard
area

urget

—
—
—
16

9
11
18
13

5
5
7

16
—
—

-

11 190

Mobüe
Urget

—
-
—

2
—

7
7

a
18
10
23
' S
. 0
—

-

13 380

Counter- 1
. ,. 1 Harass
UrKeV i •»« '""'

1
- _
_ —

I -
1 1

- 1
J i
6 3
5 8

11 11
14 i3
22 23
24 28
11 10
2 —

- -

13 970 13 980

F- „istra-
tior fire

-
1

_
—
—

5
8

1 5
1 5
17
11

6
I

-

13 930

Total

0 2
—

0 2
0 3
1 5
0 8
3 4
6 0
7 5

H 0
12 6
18 9
2S 2
6 5
0 8
—

1" 690



Table B36

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

Range, thous of yd

0-2
2-4
4-6
6-8
8-10

10-12

Avertie range, yd

In static
phase, %

15
11
30
35

8
1

5260

In attack
phase,%

31
28
28
11

1
1

3520

In movement
phase, %

4
17
31
45

3
-

5520

Average,%

20
20
29
26
4
1

4540

40

-

f'.r
 ; /

••'l'ili

l

•h

-î tm
i 20 -

0 4 8 12 16

RANGE. THOUS OF YD

Fig. B27—Ronge Distribution from Front Line
to Torget, 8-in. How, Static Phose

20 S*

- '- -&

4 8 12 16

RANGE, THOUS OF YD

Fig. B28—Ronge Distribution from Front Line
to Torget, 8-in. How, Attack Phose

60

x

o

S
5
K 20
5

0 4 8 12 16

RANGE, THOUS OF YD

Fig. B29—Ronge Distribution from Front Line
to Target, 8-in How, Movement Phase

1 r

t • • i

- I 1 1 i i i i i
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Table B37
OBSERVATION BY TARGET CATEGORY, 8-1N. GUN

Target

In static phase, %

Unobserved
Ground

observation
Air

observation

In attack phase, %

Unobserved Ground
observation

Air
observation

Countei battery
Harassing fire
Registration fire

Average

56
100

—

94

11
—

8

1

33
—
92

5

78
53
—

59

—
—
33

1

22
•*2

67

40



Table B38

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

Range, thoua of yd

13-14
14-15
15-16
16-17
17-18
18-19
10-20
20-21
21-22
22-23
23-24
24-25
25-26
26-27
27-28
28-29
29-30
30-31
31-32
32-33
33-34
34-35.5

Average range, yd

Percent of
maximum range

39
42
45
48
51
54
56
59
e2
65
68
70
73
76
79
82
85
87
90
93
96

100

In static
phase, %

1
1

—
2
1

—
2
2

10
7
6

24
9

10
8
8
6
2
1

—

-

24.720

In attack
phase,%

1
1

_

—
—
—
4
4
8
7
0

17
1

15
6

20
8

—
1
1

27,310

Average, %

1
1
1
1
1

—
1
1
7
5
6

15
8

12
5

12
5

11
5

—
1
1

26,000

116 ORO-T-375
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28 32

Flg. B30—Gutvto-Twö«» Rongs Distribution, 8-in. Gun, Stotic Phose
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RANGE, THOUS OF YD

^8 32 26

Fig. B31—Gun-to-Tw}et Ronge Distribution, 8-in. Gun, Attock Phasa
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Table B39

OBSERVATION BY TARGET CATEGORY, 240-MM HOW

Target

In static phase, %

Unobserved Ground
observation

Ai.-
observation

In attack phase, %

Unobserved Ground
observation

o

Air
observation

Point
Mobile
Counterbattery
Harassing fire
Registration fire

Average

20
50
60
25

3

SO

20
—

2
6

42

6

60
50
38
69
55

44

95
33
84
85
—

82

—
67

1
2

37

2

5
—
15
13
53

16



Table B40

OUN-TO-TAROET RANGE DISTRIBUTION, 240-MM HUW

Range» thous of yd
Percent of

maximum range

6-7
7-8
8-fr
9-1,

10-11
11-12
12-13
13-14
14-15
15-16
16-17
17-18
18-10
19-20
20-21
21-22
22-23
23-24
24-25.2

Average range, yd

28
32
36
40
44
48
52
56
eo
63
67
71
7C
79
83
87
91
95

100

In Btatlc
phase, %

In attack
phase,%

0.3
0.5
0.3
0.3
0.5
3.3
5.1
8.7

13.3
10.2
9.7

1R.4
7.4

12.5
C.4
4.6
1.5

17,580

1.0
0.3
8.4

0.6
1.6
2.6
4.8
2.6

10.3
6.4

11.6
10.1
10.9
10.3
4.8
5.1
2.6

18,000

Average,

0.4
0.3
3.5
0.2
0.2
O.ti
2.8
4.4
7.7

10.0
10.2
8.9

14.6
10.4
11.4
6.8
4.4
2.5
0.7

17,600

ORO-T-375 119



12 16 20 24

RANGE. THOUS OF YD

28

Fig. B32—Guo-to-Torget Rer.ge Distribution, 240-mm How, Static Phase

8 12 16 20

RANGE, THOUS OF YD

28

Fig. B33—Gun-to-Targtt Rons» Distribution, 24O-P*T« HOW, Attack Phase
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- 9 Table B41

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

of >d

6 - 7
7 - 8
8 - 9
9-10

10-11
11-12
U-13
13-14
14-15
15-16
16-17
17-18
18-19
19-20
20-21
21-22
22-23
23-24
24-25 2

Average
range, yd

In static phase, %

Soft area
target

_

—
—
—
—
—
—
17
17
23
17
—
—
—
—
16
—
—
—

16,170

Hard area
target

—
—
_
—
—
_
—
—
50
17
—
17
—
—

16
—
—

17,̂ 30

Counterbattery
target

_

—
—
—
—

1
2
5
8

13
12

9
19
6

13
6
5
1

_

17,730

Harassing
fire

_

2
3

—
2

—
10

5
10

5
2
8

10
17
13

3
5
5

—

17,320

Registration
fire

—
—
—
—
—

3
15
18

o
25
12
6

12
—
—
—
—

17,080

lOl&l

0.3
0.5
0.3
0.5
3.3
5.1
8.7

13.3
10.2

9.7
16.4

7.4
12.5

5.4
4.6
1.5
_
—

17,580

In attack phase, %

Counterbattery
target

—
—
—
-
1
1
2
2
5

13
9
7

21
17

8
4
£
5

19,200

Harassing
fire

1
1

10
_
_

2
4

11

7
4

19
12

3
1*

7

—

17.460



Table B42

RANGE DISTRIBUTION FROM FRONT LINE TO
TARGET, 210-MM HOVT

Range,thous of yd

0-2
2-4
4-6
6-8
8-10

10-12
12-14

14 +

Average range, yd

In static
phase,%

1
2
5

10
27
34
15
6

10,040

In attack
phe.se, %

5
12
27
25
15
6
6
4

6900

Average, %

4
9

20
20
19
15
8
5

7860

•There was no firing during the movement phase.

40

20

0 4 8 12 16

RANGE, THOUS OF YD

Fig B34—Rang© Distribution from Front Line
lu Torgot, 240-mm How, Static Phase

20

20 -

1

—

r i i 1 ™ i

-

4 8 12 16
RANGE, THOUS OF YD

20

Fig. B35—Ronge Distribution from Front Line
to Target, 240-mm How, Attack Phas«

122 ORO-T-375



Appendix C

MOVEMENT OF ARTILLERY UNITS

INTROOUCTION 125

PICUHKS
Cl . AVERACE ROUNDS FIRED PER DAY 127

C2-C6. AVERACE FHUNC ON DAYS BEFORE AND AJTEM MOVE
C2. 105-MM How 127
C3. 155-1« How 128
C4. 155-1« GUN 128
CS. 8-m. How 129
C6. 240-MMHO» 129

TABLES
Cl . DAYS BETWEEN BATTALION MOVES AND AVERACE DISTANCE MOVED 126

C2. AVERACE ROUNDS PER DAY 126

123



\ INTRODUCTION

I
X The frequency of movement for the a r t i l l e ry units in the Italian c a m -
> paign was computed for three phases of the action. These three phases a r e
I siightly different from those used in the previous appendixes; there was no
[f attempt to compute ei ther the frequency of moves o r the dec rea se in rounds
\ fired during moves in the stat ic phase. Moves made during the s ta t ic phase

were made for tact ical purposes ; they were well planned, and moves were
| made into fully prepared posi t ions. The attack phase i s unchanged in this
5 appendix from that used in App B. The moveir *nt phase has been divided
| into slow and rapid movement This movement phase lasted from 1 to 17
1 Jun 44 and involved the capture of Rome. On approximately 17 June the
|. German forces wore able to offer fully organized res i s tance to the Allied
| advance, and the ra te of movement decreased from an average of 8
h mi les /day to an average of 2 mi les /day . The frequency of these moves , in
¥ t e r m s of the number of days between moves, is given in Table C l for all the
« weapons except the 8-ln. gun. There were only two bat ter ies of the 8-in.
t; gun in the Italian campaign, and these units did not move often enough to
i provide reasonable data for ana lys is . The average distance In each move
• is a lso given in Table C l . The distance that is l is ted in this table is the
• s t ra ight - l ine distance between firing locations; it was not possible to ob-

tain the actual mileage of each move. An attempt was made to re la te the
\ distance moved with the time required to move. In t e rms of the s t r a igh t -
f line dis tances , the average speed of the 105-mm How and the 155-mm How
•' battalions was 3 mph, that of the 155-mm gun and R-in. How battalions was
\ 2 mph.
| The average firing on days that the unit moves is compared with the
i average firing on days that the unit does not move in Table C2 and Fig. Cl.
? This decrease in the ability to fire is spread over ?ral days. In the at-
| tack phase the movea are relatively short; there is some decrease in the
jf'. number of rounds fired on the days before and after the listed day of the
è move because these battalions move by batteries. In the movement phase
v the nicvüa may become long enough so that all batteries are -noving at one
» time, even though the time of beginning the move is different for each bat-

tery. The figures for the average firing on days before and after the move
; are given in Figs. C2 to C8. These figures are only for the period the at-
5, tack and the slow advance; as the frequency of moves increased it became
ii impossible to find any single move easily separated irom other moves.
f Even in the period of a slow movement it was impossible to obtain the de-

crease in the number of rounds fired by 105-mm How battalions.
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DAYS

Table Cl

BETWEEN BATTALION MOVES AND AVERAGE DISTANCE MOVED

Weapon

105-mm How
SP
Towed

4.5-in. gun
155-mm How
155-mm gun
8-in. How
240-mm How

Attack phase

Days

2.2
3.4
4.0
2.9
4.8
5.3

10.0

Distance,
thous of yd

Movement phase

Slow movement

Days

5.1
5.9
6.6
6.8
5.8
7.9
8.5

Distance,
thou» Of yd

•1.8
2.7
3.2
2.6
3.1
2.6
6.3

8.1
7.5

12.0
9.4

11.2
8.6

16.8

Rapid movement

1.2
1.2

1.5
2.2
2.1

Distance,
thous of yd

13.2
12.3

13.3
18.1
16.0

Table C2

AVERAGE ROUNDS PER DAY

Weapon

105-mm How
SP
Towed

155-mm How
Corps
Divisional

155-mm gun
8-in. How

does

Attack phase

3700
3000

1700
1200
1300
1000

aot move

Movement phase

1800
1200

670
600
470
240

Rounds fired on day unit
doer

Attack phase

1500
1000

470
500
520
400

Movement phase

1000
550

260
200
100

. o

126
ORO-T-375
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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 soft 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 arc attacked as soon as they are identified. The frequency
of appearance of these targets is shown in Table Dl; 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 that appeared. From Table Dl it is 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 slcs,
Table D2, explains the difference beUeen the distribution of the missions
fired and the frequency of appearance. A category of registration locations
is Msted in Table Dl; these are locations that received 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 fired
to interdict traffic, and the two target categories cannot be combined.

Table D3 shows the distribution of missions fired by al) 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 :eent of the missions
fired by division artillery during the static phase; in this static phase the
close-support targets received about 39 percent of the ammunition tonnage
fired by the division weapons.

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

The range distribution from front line to target Is given in Tables D7
to D13 and in Figs. Dl to D5, first, for, the total t?rget complex, and then
for the individunl 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 eitiier missions oi
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 distributions of hard area and point targets have been com-
bined because they show no significant difference. These hard area 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 between
attack 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. In this attack the German forces were
retreating and the increased pcrcep.t^e of targets in the first zone is caused
by the lagging 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 tl:c majority of the harassing and interdiction missions arc 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 mobile targets.
To do this missions were plotted «id were combined if they were fired on
similar 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 those 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 to 100 target
groupings, (Table D14).

Target size distributions were obtained for only the soft area, hard
area, mobile, and counterbattery firing. The point and hard area targets
nave 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-
taininc both personnel and vehicles occurred in groups of soft personnel
targets; as a result these missions have been used to help define 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 pattern 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 placed on these
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targets was not sufficiently heavy to delineate an area. Size distributions
were obtained for counterbattery targets during the static phase but these
did not differ from those obtained in bofh the attack and the movement
phases. The average area covered by these targets along with the approx-
imate dimensions of the average target are also given in Table D14. The
average 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 Dl; the difference is caused
by the grouping of some targets and not of others.

The average and median values of tonnage distribution is shown in
Table DIG. 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-normal
distribution, i.e., the logarithm of the tonnage fired has a normal distribu-
tion. The distribution of tons fired in the static ph?ne 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 distrl-
tions did not depend on the amount of ammunition ft red. 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 fired at a slnglo target. These tables
are given for a target size of 100 by 100 yd.

The distrlb <tion of the time of completion of firing is given in Table
D18. The use of the time of completion of these missions as a 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. Thlc curve reaches Its maximum between 0400 and 0600. This
time interval contains most of the harassing miß!»ions; the majority of these
were programed to be completed at 0430 or 0500. The time distribution
of the fire on close-support targets is shown in Table D19 and Fig. D7.
This distribution reaches its maximum between 1600 and 2100 during the
•UUc 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 'ire was most likely preparation fire prior to an attack.
In the static phase about 40 percent of the fire on infantry support targets
occurred in this ir.terval. 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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Ttrg*

Soft are*
Hard area
Point
Mobile
CoustorbatUry
Prtpar alit n fir»
Harassing ftre
Registration fire
Miscellaneous flrea

Table Dl
TARGET FREQUENCY

Static phase, * Attack phase, %

4.3
5.1
3.4
3.7

39.0
5.0

25.0
13.7
0.8

9.5
3.8
2.5
8.0

27.0
8.0

30.0
10.1
1.1

Movement phase, %

16.9
3.8
6.1

18.0
11.0
4.6

28.0
11.0
0.7

Table D2
FREQUENCY OF ATTACK DURING A SINGLE DAY

Number of times a b a
target attacked Static phase, % Attack phase, % Movement phase, %

85
11
2
2

_

17
7
3
1
1

88
8
3
1

? Average number of tlmea attacked ia 1.2.
Averag« number of timee attacked It» 1.5.
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Table D3

PERCENTAGE OF TOTAL FIRING BY TARGET

Target

Soft area
Personnel
TOT
Infantry support
Infantry defense

Hard area
Personnel and

weapons
Artlllory rocket*
Mortars
Supply areas

Point
Mobile

Vehicles
Tanks
SP guns

Counterbattery
Preparation fire
Harassing (Ire
Interdiction fire
Registration fir«
Miscellaneous fires

Smoke
Propaganda
Training sad testing

Statlo phase

Division

9.9
6.2
1.2
0.8

3.2
0.5
5.2
0.6
6.9

3.3
l.C
1.3

10.5
3.9

25.3
4.0

10.8

0.1
1.8
3.5

Corps

5.6
2.9
0.7
0.6

1.4
0.4
2.7
0.6
6.9

2.6
0.7
0.9

33.6
2.4

18.2

11.0

0.1
0.8
1.6

Attack f

Division

11.5
3.1
3.9
7.1

2.4
0.4
1.7
0.6
3.9

4.1
5.3
0.9
8.9

18.6
17.5

1.6
7.3

1.1
U.I
—

>hnse

Corps

2.3
0.8
1.3
1.4

0.4
0.7
0.2

—
4.0

1.6
2.4
0.3

41.4
8.4

19.6
8.3
6.6

0.1
—
0.2

Movement

Division

17.5
l.D
0.4
2.7

2.6
0.8
2.4
0.2
8.2

8.0
5.7
2.5

10.5
3.2

17.9
3.4

11.2

0.8
0.1
—

phase

Corpa

10.9
1.6
0.2
1.8

1.4
0.Ö
1.2
0.2
6.Ô

6.9
4.1
1.5

17.6
3.C

20.8
6.1

13.ft

0.3
0.1
—
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Table W

PERCENTAGE OF TONS OF AMMUNITION ALLOCATION FIRED

Target

Soft are«
Personnel
TOT
Infantry aupport
Infantry defense

Hard area
Personnel zsd

weapons
Artillery rooketa
Mortara
Supply areaa

Point
Mobile

Vehicle»
Tanka
SP gun»

Counterbattery
Preparation fire
Haraaalng fire
Interdiction fire
Registration fire
Mlaoellaneoua flrea

Sraoke
Propaganda
Training and teatlng

Statlo phase

Division

8.7
6.0
2.2
2.0

2.3
0.8
5.0
—
6.7

3.0
1.0
1.7

21.9
10.2
17.0
5.6
3.7

0.8
0.8
0.7

Corpe

2.7
—
—
0.8

—
0.5
0.8
0.9

11.2

2.0
0.5
0.6

53.7
1.3

10.5
8.2
6.3

_
—
—

Attack phase

Division

5.7
1.9
8.9
8.7

1.0
0.5
0.9
0.1
3.4

1.9
4.0
0.6

12.5
22.9
19.6
5.1
1.5

0.7
—
0.1

Corps

2.1
0.5
1.6
1.8

0.2
0.6
0.4
—
5.1

2.1
2.5
0.2

34.8
8.2

22.9
14.6
2.2

0.1
—
0.1

Movement

Division

14.3
2.1
4.8
1.6

2.1
1.0
1.7
—
8.2

7.3
5.8
2.3

12.8
5.8

21.0
5.1
3.1

1.0
—
—

t phase

Corps

6.4
1.4
1.4
—

—
0.3
0.5
—
5.0

6.0
3.9
0.5

25.6
5.5

27.3
11.0
5.2

_
—
—

Table D5

OBSERVATION OF MISSION8

Ph«fte of notion

SUtic
Attack
Movement

Unobserved,%

Di via Ion

71
81
69

Corps

54
44
29

Ground
observation, %

Division

12
7

13

Corps

40
46
57

Air
observation, %

Division

17
12
18

Corps

6
10
14
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Table D«

OBSERVATION BY TARGET CATEGORY

Target

In static phase. %

Unobserved Ground
observa tJoet

Air
observation

la attack phase, %

Unobserved 0round
observation

Air
observation

In movement phase, %

Unobserved Ground
observation

Air
observation

Soft area
Hard area
Point
Mobile
Cousterbattery
Preparation fire
Haraaalng fire

24.4
23.5
15.2
11.4
71.4
95.4
87.0

71.2
66.0
63.C
71.1
15.4
3.9
9.8

4.4
10.5
16.0
17.5
13.2

0.7
3 .2

41.2
11.0
40.0
12.2
61.4
»5.2
86.9

53.8
76.0
49.0
61.3
lt.!

4.3
7 . 5

4.0
13.0
11.0
26.5
18.8

0.5
5.6

28.5
5.1

22.5
10.2
37.5
79.9
81.7

64.0
80.0
62.0
59.8
31.5
17.5
12.3

7.5
14.9
15.5
30.0
31.0

2.6
6.0



Table D7

RANGE DISTRIBUTION FROM FRONT LINES TO
ALL TARGETS

Range, thoua of yd

0-2
2-4
4-6
6-8
8-10

10-12
12-16

Average range, yd

In etatlc
phase,%

20
45
20
10
3
1
1

3760

In attack
phase,%

68
25
X0
4
1.6
1.0
0.5

2400

In movement
phase,%

37
33
18
6
3
2
1

3300

Table D8

RANGE DISTRIBUTION FROM FRONT LINES TO
CLOSE-SUPPORT TARGETS

Range, thoua of yd

0-2
2-4
4-6
6-8
8-10

10-12

Average range, yd

In static
phase,%

32
46
19
3

2R60

In altook
phase,%

55
24
11
7
2
1

2800

In movement
phase,%

54
27
16

1
1
1

2400
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Table D9

RANGE DISTRIBUTION FROM FRONT LINES TO
SOFT AREA TAROETS

Range, thous of yd

0-2
2-4
4-6
6-8
8-10

Average range, yd

In static
phase, %

40
40
13
7

—

2700

In attack
phase,%

69
19
6
4
2

2000

In movement
phase, %

69
20
11
—
—

1800

In combined
phases.%

G9
19
7
4
1

2000

70

50

2
1 3 0

10

0 4 8 12
RANGE. THOUS OP YD

70

60

50

40

30

20

10 h

0 4 8 12
RANGE. THOUS OT YD

b. Combined Attack
and Movement Phaseso. Static Phes«

F,,. D1-R<mg« DUtribulion from F.ont Line to Soft Arco Torgets
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Table D10

RANGE DISTRIBUTION FROM FRONT LINES TO
HARD AREA AND POINT TARGETS

Range, thot«« of yd

o-:
2-4
4-6
6-8
8-10

10-12

Avenge raoge, yd

In «tatio
phaie,%

30
48
20

2
—
—

2900

In attack
phase, %

59
23
13
4

—
1

2300

In movement
phase, %

54
39

m
7

*"*
""
*"

2100

In combined

phases. %

60
28

7
1

4

I

2200

0 4 8 12
RAMGC, THOUS OP YO

o. Sfffic Phos«

70 •

60

50

*

2

3
sS 30
Û

20

m

0

m

•

s

-

-

—

-

0 4 8 12
KANGE, TKOUSOF YO

b. Combini»d Attoc!>.
ond Movement Ph. -**%

Ftg. D2—Rsnge Distribuf'on fron F*cnl Line
to Hord Area ond Point Targets
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Table DU

RANOE DISTRIBUTION FROM FRONT LINES TO
MOBILE TARGETS

Range, thoua of yd
In static
phase,%

In attack
phase, X

In movement
phase,%

In combined
phases, %

0 4
RAM02. TMOUS OF YD

4 8 12 16
RANGE, THOUS OF YD

b. Combined Attack
and Movement Phaies

o. ShHic

FIQ. 03—Rong« Dltnibutlon from Front Lin« to MoblU Torgtts
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Table Dl2

RANGE DISTRIBUTION FROM FRONT LINES TO
COUNTERBATTERY TARGETS

Range, tboua of yd

0-2
2-4
4-6
6-8
8-10

10-12
12-14
14-16

Average range, yd

In static
phase, %

5
32
35
22
4
1
1

-

4900

In attack
phase,%

13
28
29
18
5
2
4
1

5000

In movement
phase,%

19
36
27

e
8
2

—
—

4100

In combined

phases,%

9
30
32
2U
4.5
i.5
2.5
0.5

4960

40

30 -

10 h

, • •

•

• MM

1 ' 4

•ffc

-

4 8 12
RANOE, THOUS OF YD

16

40 r

30

,20

10

4 8 12
RANGE, THOUS OF YO

b. Combined Attack
and Static Phaseso, Movement Phase

Fig. 04—Rong» Distribution horn Front Line to Counterbcttery Targets

16
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Ttble DIS

RANGS DISTRIBUTION FROM FRONT LINES TO
HARASSING-FIRE TARGETS

Raufe, thoui of yd

0-2
2-4
4-6
6-8
8-10

10-12
12-14
14-16

Average range, yd

la atatie
phase,%

11
13
25
21
IS
11
3
1

6300

In attack
phase,%

40
20
15
12
8
3
1.5
0.5

3900

In movement
phaae,%

10
38
19
18
11
3
1

—

4900
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4 8 12
RANGE, THOUS OF YO

a. Static Phase

16

40

4 8 12
RANGE. THOUS OF YO

b. Attack Phase

4 8 12
RANGE, THOUS OF YO

c. Movement Phase

16

Fig. D5-Ronge Distribution from Front Line to Harassing-Fire Targets



o
o
I

Target size, yd

100 x 100
200 x 200
300 x 300
500 x 500
750 x 750

1000 x 1000
1500 x 1500
2000 x 1500
3000 x 1500

Average area, sq yd
Average size, yd

Average no. of targets
on a 10,000-yd front

Soft area
target

49
13
12
13

5
5

—
2
1

24 x 10*
500 x 500

10.4

Tabla
TARGET SIZE

In attack

Hard area
target

78
8
7
1
4
3
1

—
—

9.4 x 10*
300 x 300

7.7

Mobile
target

67
i2
10
11
—
—
—
—
—

4.8 x 10*
220 x 220

5.6

D U
DISTRIBUTION

Counter-
OKMry
target

75
9

11
4
1

—
—
—
—

3.8 x 10*
200 x 200

32

In move mer t phase, %

Soft area
target

75
7
8
8
2

—
—
—
—

5 x 10*
230 x 230

4.0

Hard area
target

77
—

5
14

4
—
—
—
—

6.8 x 10*
250 x 250

4.7

Mobile
target

80
4

11
5

—
—
—
—
—

3.2 x 10*
180 x 180

5.0

Counter-
battery
target

82
4
4
8
2

—
—
—
—

4.5 x 10*
210 x 210

4.0



Tr.ble Dl 5

AVERAGE AND MEDIAN VALUES OF DISTRIBUTION
OF TONNAGE ON ALL TARGETS

Target s'.ze,
yd

Static
ton«

Attack phase,
tons

Moven.ent phase,
tons

100
200
500

100
200
500

xlOO
x 200
x 500

xlOO
x200
xSOO

Average

0.81
0.82
0.83

Medien
0.53
CU5
0 So

Values
2.38
2.48
2.79

Values

1.21
1.25
1.30

1.41
1.45
1.54

0.79
0.86
0.94

Table D16

DISTRIBUTION OF TONNAGE FIRED ON ALL TARGETS 100 BY 100 YD

Ammunition
fired, ton* Static phaae, % Attack phase, % Movement phaae, %

0.01-0.20
0.21-0.40
0.41-0.60
O.ttl-0.80
0.81-1.00
1.01-1.20
1.21-1.40
1.41-1.60
1.61-1.80
1.81-2.00
2.01-2.50
2.51-3.00
3.01-.1..10
3.51-4.00
4.01-4.50
4.51-5.00
5.01-5.50
5.5l-€.00
6.01-6.50
0.51-7.00
7.01-7.50
7.51-8.00
8.01-8.50
8.51-9.00
9.01-9.50
9.51-10.00

10.01-15.00
15,01-20.00
20.01-25.00
25.01-30.00
30.01-35.00

Average
Median

8.8
24.0
22.1
11.6
9.4
6.4
3.7
2.5
2.7
2.4
2.B
1.0
1.6
—

0.3
—

0.2
0.3

_
—

0.3
O.2

—
—
—
—
—
—
—
—
-

0.81
0.53

5.4
11.1
14.3
8.7
6.3
8.7
4.3
4.3
5.0
1.4
8.3
3.9
2.6
3.8
2.1
2.7
1.6
0.8
0.3
0.7
1.4
0.7
0.4
0.8
0.1
1.0
2.0
0.4
0.4
0.4
0.1

2.3G
1.21

9.2
16.2
12.5
10.0
7.7
6.6
4.4
4.7
2.4
3.8
9.5
3.6
1.5
2.1
1.4
1.3
0.5
0.4
0.4
0.3
0.3
0.3
0.2

0.1
0.3
0.1

0.2

1.41
0.79
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Table Di7

PERCENTAGE DÏSTRIBirriON OF TONNAGE RECEIVED BY TARGET8 100 BY 100 YD

SUt* AcUck

rkMtorj tara*«. %

SUUe AlUck •Lstic Attack

0 01-0 10
0 21-0 40
041-0 40
0-41-0 M
e i i - i oo
1 01-1 K
1 21-1 40
l «1-1 60
1 l l - l M
1 11-1 00
I 01-1 »J
2 51-J 00
1 Ol-l W
3 51-4 00
4 01-4 50
4 SI-3 03
5 01-5 SO
S- SI -4 00
6 01-6 50
6 51-1 00
7 O l - l SO
7 51- I 00
1 01-6 50
1 SI-» 00
* 01 - t M
9 51-10 00

10 01-15 00
15 01 10 00
20 01-25 00
15 01-30 00
30 01-15 00

AT« raft

ktedlu

14 *
11 1
12 S
14 I
11 I
S 1
1 7
1 )
1 4

_

_
_
_
_

_
_

:

—

—
—
—
—
0 W

ou

4 1
12 S
15 2
1 4
7 0
4 1
_

13 t
1 4
4 2
4 1
7 O
1 6
2.7
_
2 1
l 4
_
2 6

l 4

~
1 *
1 3
~
2 1
-
1 4
I 2t

l 50

H 4
7 1

15 1
12-3
7 J
6 1
4-4
0 »
2 4
2.7
I I
5-4
« 6
«•
1 1
2.1
_
_
_
0 t

0 1

—

1-34

0 17

S 1
1 4 4
t l *

t 4
12 1

_
• 1

3 1
I 1
S 1

_
_
_
_
_
_

-

"*

0 7 0

0 W

1 4
14 J

—
14 t
11-1
I t S
1 7

I l 1
_

11 1

4
_
_
_
_
—

-

-

1 23

0 1 7

24) •
It-t
U . »
4-1

I L S
t I
_

U S
_
4 1
_
6-1
4.2
_
—
_

_
—

-

-

O H

0 55

_
t) |
4.1
t S

U J
14Lt

_
14 3

_
14 1
4 1
4 1
t S
_
_
_
_
_
—

_

-

1 43

t 00

S.S
It-t
t a

10 5

t_S
10-1

_
5-1
_
U t
5-3
S-J
-_
_
—
_
5 J
5-1

10.»

-

1 »4

1 35

4 t
11 1
1-S
U
4 3

1 U
X 4
4 »
t l
t t
2.4
a.»
4 »
1 4
_
2.4
_
—
—

-

-

14S

1 0 0

u.«
t . 1

20.»
It I
4 1
» 1

11 1

» 1
_
_
—
—
—
_
—
—
—

-

-

a i «

e 54

4.0
t _ l

t
t o
—

t t
2-1
4 t
1 1

U l
t j
4.4
1 t
4 »
1 t
1 1
—
1 4

1 t

-

| 7

a i t

1 45

5-0
1 * 6
1 4

S t l
1 4
t 1
1 9
S.1
1 5
SS

15-1
U
1 1
S.S
0 6
O t
o t
—
0 6

0 1

-

1 44

1 00

sa
u t
ii-t
1 1 4
t 1

1 1 4
V I
l t
1 t
3 1
4 4
i a
1 »
—
0 4
—
0 4
0 1
—

34
04

-

1 06

0 76

1 0
t t

l t l
t - t
t o
1 1
4 t
» S
4 S
0 4

114
5 5
2 ?
1 0
0 t
3 »
0 5
—
—
1 0
1 4

1 5

0 5
1 5

2 12

1-35

» t
t t

U t
11 1
t s

ta 5
II 1
4 «
5 4
—

is a
1 4
I - l
—
1 4
—
—
—
—

-

-

_

I 13

1 00

6.2
Tt t

4.1
I 1
( 1
—
1 1
—
—
—
—
—
3 1
—
—
—
—
—
—

1 
1

 
1

 
1

-

_
_

_

0 47

0 21

3.3
a i

14 1
4 t

a i
so
—
4 t
aa
4 t

u a
4 t
1 7
1 6
1 1
3 l
—
—
—

l 7
1 7
1 7 "
1 6

3 2
1 7

7 i»

1 45

3 2
22 6
l i t
12 9
3 1
—
—
—
—
3 3
» 6
1 1
3 3
6 4
» T
—
3 3

s a
—
-

-

_
_
_

_
1 05

1 25

a s
3 0 »
34 a

6 S
t t
I 6
—
1 1
2 t
0 t
2 0
0 6
—
—
—
—
0 7
—
—l

o
l

l

-

_
_
_
_

_

f> 67

0 41

4 2
12 3
12 1
t 7
4 »
1 I
4 1
4 2
4. 7
1 3
4 1
2 3
t 1
6 7
4 0
5 4
3 6
1 7
~
0 5
1 6
1 3
09
0 5
04
1 3
1 7
0 S
0 5
1 1

3 10

l » 5

4.4
16 6
12.3
M 2
10 2
I 6
2 7
7 5
0 5
6 4
6 1
4 1
0 i
2 7
0 6
2 1
0 S
1 1
0 6
0 5
05*
l i

-

_
1 0
0 6
_

0 S

1 «4

I 05



PERCENTAGE
Table D18

OF FIRE BY TIME OF DAY AND TYPE
OF ACTION, ALL TARGETS INCLUDED

Time of fire

2400-0059
0100-0159
0200-0259
0300-0359
0400-0459
0500-0559
0*00-0*59
0700-0759
0800-0869
0900-0959
1000-1089
1100-1159
1200-i259
1300-1359
1400-1459
1500-1559
1600-1659
1700-1769
1600-1859
1900-1959
2000-2059
2100-2159
2200-2259
2300-2359

Inttfttio
phase,%

4.1
3.1
3.8
3.1
9.7
7.6
2.2
2.1
2.3
2.3
2.3
3.0
2.8
3.2
3.5
3.7
3.4
3.6
3.5
4.5
6.4
6.6
4.7
9.5

In attack -
phase, %

3.2
1.9
1.2
1.9
3.8
1.02
3.9
3.0
3.3
4.3
4.8
5.2
4.9
4.4
5.2
4.7
4,7
4.0
5.5
3.6
3.9
3.*
2.2
2.9

In movement
phase, %

1.7
1.4
1.3
1.8
6.2
6.3
2.5
1.7
3.0
3.7
4.7
5.6
5.0
5.0
5.3
5,0
8,8
5,8
6.1
5.5
6.1
5.2
2.6
2.3
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b. Attack Phot«
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Fig. Do-Distribution of Missions by Tim« of Day, All Targets Included
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Table D19

PERCENTAGE OF FIRE BY TIME OF DAY AND TYPE
OF ACTION, CLOSE-SUPPORT TARGETS

Time of fir«

2400-0059
0100-0159
0200-0259
0300-0359
0400-0459
0500-0559
0600-0859
0700-0759
0800-0859
0900-0959
1000-1059
1100-1159
1200-1259
1300-1359
1400-1459
1500-1559
1600-1659
1700-1759
1800-1859
1900-1959
2000-2059
2100-2159
2200-2259
2300-2359

la fUtlo
phtae,%

2.1
2.2
1.6
1.4
1.8
2.6
1.8
1.6
2.5
3.1
3.9
4.9
4.9
4.7
6.4
6.0
5.8
5.6
6.4
8.0
8.1
5.3
4.3
5.0

In itUok
phMO, %

1.9
0.5
0.5
0.6
1.1
2.8
2.1
2.8
4.4
4.4
5.7
7.0
6.1
6.2
6.7
7.4
6.6
7.4
7.0
5.9
6.1
2.8
1.4
2.6

In movement
Iphflno, %

0.6
0.4
0.3
0.5
1.0
0.9
1.0
1.7
4.1
5.0
5.9
7.4
7.2
6.6
6.4
6.0
9.1
6.8
5.9
7.0
7.4
4.9
3.2
0.7
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10.0

48.5 Porc«nt

00 02 04 06 06 10 12 14 16 18 20 22 24
TIME OF DAY, HR
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10.0 "1
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Table D20

DISTRIBUTION OF TIME OF FIRE ON INDIVIDUAL TARGETS

TITJ« ut

(irr

240O-0O59
OICW 0159

0200-0259

0300-0359

0400 0459

0 5 V J O - 0 5 5 *

0700 0159

09 5S

159

- y

1T0O

1300- 5

l»vO-

20OO i

5 ICO 5

2200 5

3J- *

PtrauniMl U

SUIlc
phis*

1 S
3 1
1 1
0 9
1 1
1 0
2 0
2 1
2 9
3 S
j S

<

1

l
1
3
1

4

0

2

?

Atuck

2 9
0 9
0 S
0 9
0 9
4 I
2 1
1 1
4 1
3 1
3 9
5 e

-,

i

8 2
9 4
« 9
7 4
4 3
3 1
1 1
3 4

Mor«m«t
pfcu«

i s
0 7
0 1
0 9
1 1
1 1
0 1
1 1
5 1
5 4
6 7
f 1

^ L

8 0
8 4
1 5
4 8
2 8
0 9

Ut&atry «•»•ort
<ar«Ms. %

Statte
pteM

X.7
1 4
0 1
4 1
1 3
1 S

10 1
1 4
1 0
0 1
1 1
a 7

-
a 7

:

_
: o
1 1
4 1
3 4
9 S
1 1

Attack

1 «
4 S
1 1
0 S
5 0
i •
4 S
7 1
1 I
4 0
3 1
7 1
r J

1
• •

•> \

i 9
•• 4

1 1
5 «
1 5
1 8
1 3

U>rtM<
pfc&M

1 1
OS
1 0
1 1
—

1 1
11
i l
1 S
1 1
l a
i •
i •

*

'* i
» i
8 3
i l
S 1
2 I
1 1

auuc

u
S 0
1 1
1 1
3 0
4 1
i 0
1 1
1 5
S 1
1 I
; *-

- t
4 a

i J
3 1
4 I
• 7

io a
1 5
5 a
7 8

Attack

1 t
_
0 4
0 4
0 4
1 1
0 4
1 I
4 2
3 1
1 0
• 0
< J

i

r i
7 7
7 0
a 7

10 ï
5 4
1 5
4 t

0.1
_

« 1
0 1
0.7
1 0
1.1
1 0
4 7

1.3
4 4
l 0

• 1 1

f

1

•

« J
0

Statte

1 1
1 t
1 l
0 »
0 0
1 1
0-1
0.1
3 1
4 3
4.8
i l
• 4
"" 0
e t

* i
8 4
7 0
7 I
1 1
1 0
1 9
I I

m* tan

« M M

1-3
0 1
1 »
1 S
U

u
1 0
4 0
1 t
• 1
• 1
» 4
- t

>

4 «
1 1
4 e
a i
s :
1 0
0 S
<•) 1

^_

0 3
0 J
0 J
11
• t
1-3
1 4
3 0
S I
« t
1 1
r >

7 1
"3

10 .
1 1
4 4
1 0
4 3
4 I
4 a
0 3

Mo

Mat*

1.0
1 0
u
1 t
1 0
0 4
1 Z
1 4
3.1
l 0
4 7
J-1
i f

1 5

•s i

. l

1
• 1
1 1
5 t

5 7

fctl* t»r»«t . . %

Attack |MrVT«inm

0-1 0 4

01 OS
0J -
- 0 1

10 0 4
•Jk 0 3
13 10
14 11
42 3 1»
4 * 4 1
10 59
T r • '

4 T 9
45 7 -

w

7« *
8 8 7 «
7 3 7 1
15 4 a
14 0 •
13 C 4

C

BUItc

a t
i i
3 t
i i
4 1
S I
1.1
3 1
3 0
1 6
•» a

4

1 l
» 7
* "

< 5
4 0
5 0
7 1
8 •
4 1

10 I

omttttmnmrj
UrflU %

££
3 1
3 0
1 1
3 0
3 1
7 •
t S
3 4
3 4
5 0
S 0
4 I
« •

4
*
i
4
2
1 *
1 0

I t
t 4
1 0
0 1
1 4
t 7
l 4
1 I
l S
1'*
« 3
• a

4
i i

•>

5 6
8 3
7 1

13 1
4 4
1 4

1 7
1 i
4 1
1 I

10 9
4 1
1 8
1 t
1 8
1 1
0 2
t 8
l «
„ i
« 1

l 1
t 9
2 9
1 4

10 1
S I

10 1

parmi lo«

Attack

1 t
1 3
OB
0 5
7 0

11 I
U 9
S I
3 I
4 9
4 5
4 «
1
<
« t

1
2

; 8
b 1

* 1

t <

i flr«, *

pbaM

13
10
0 4

i r
a s
1 3

18 1
0 1
a 9
5 1

as
* s

• ;
4 1

7 5
<
i 8
' 3
1 1
I 8
t 0

Hir*««Lnc flr« i

8UU-
pfcaa«

7 5
5 2
5 3
5 5

U 5
21 1
2 9
0 9
0 7
0 t
0 7
1 1
1
t i

4

i 1
»

2 li
J 2

5 '

10 1

Attack
phJL*«

4 7
2 1
1 9
2 2
5 7

1« 1
10 0
2 0
2 3
i 4
î *
4 <

« t.

2 9
4 8

r

«

4 9
2 1
" 1
i S
2 9
3 5

phase

3 I
a 7
3 5
4 S

17 0
18 8
3 1
1 S
1 8
2 2
3 1
3 4
2 1
* 0
3 *

4

3 4

S 1

3 0

2 S

I '«

4 7
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