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TM E9-1901 : Pars. 1-2

Introduction

RESTRICTED

PART ONE—GENERAL

Section |

INTKOL YCTION

1. PURPOSE.

a. This mar=~1. des ned to aid counterbattery and other ar-
tillery inte lig. ' ce p ts. - .cl. Combat experience has proven that the
system and ~c).\iqu s presented herein will assist materially in:

(1> & ee v cation and silencing of active enemy batteries.

“2) Re. y identification of enemy artillery and mortars by caliber
anc tyy .rom shell fragments.

b. The methods described in this manual cc nnrise one of the
basic means of obtaining information of the existenc » and location of
enemy weapons. These methods are used almos. in\ iriably in con-
nection with one or more of the other sor’~~~s of co. nterbattery infor-
mation. The principal sources are:

(1) Crater analysis anc frag aei. 1 'ent’ ication (via shellreps).

(2) Interpretation of air -ht¢ ‘os.

(3) Field artillery cse va. on artalions (sound and flash).

(4) Air observ: s (2°. C ¥s) ard ground observers.

(5) Interrogation ~f , ‘.oners of war and friendly civilians.

e. Crater analysis and shelling reports (shellreps) are used tc
check and verify battery locations obtained by these other means.
Also these other sources are used to verify information from shellir. -
reports and crater analysis.

2. IMPORTANCE.

a. Speedy location and identification of wne.\y e tillery and
mortars are of paramount importance in .u.‘ba \ ..easing effort
and all possible means and methods ~:u.t *e 'm_loy 'd to provide
promptly the information necessary to k “ocl ov’ such enemy weapons.
This mission and the gathering of inforn *‘on essential to its accom-
plishment are of vital interest to all soldiers.

b. Information of the location, mass, disposition, and zones of fire,
by caliber and type, of the enemy artillery, mortar, and rocket
weapons is of great value in estimating enemy tactical capabilities.
The success of an entire operation depends to a considerable extent
upon the accuracy, completeness, and timeliness of this information.
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Pars. 2-4 T™™ E9-1901
Shelling Reports (Shellreps)

c. Systematic examination of craters and shell fragments may
disclose information about new types of enemy ammunition and
weapons, a knowledge of which may permit us to develop early and
effective counter measures. This knowledge may also suggest improve-
ments in our own ammunition and weapons. .

Rection Il

SHELLING KZPORTS (SHELLREPS)
3. GENERAL.

a. Whene - ¢ whe ever enemy artillery, rocket, or mortar shell-
ing is ok ‘er. :d, ii m... be reported back immediately to where the
informatic ' ¢. n b . evaluated and acted upon. These shelling reports,
now co 'm nly called “shellreps,” are rendered through channels
. ~cor .ing ‘o a definite procedure and form by the individual or unit
oL ‘er,__..g or experiencing the enemy fire.

4. VALUE.

a. Shellreps are basic and extremely va '1ay ‘e information; they
are literally the keystone of efficient counterba ‘er, or counter mortar
intelligence.. ' In addition to helpir ; i ~ate e.emy guns speedily,
shellreps:

(1) Tell when enemy 3u. : are ‘ru.g.

(2) Indicate whick “at °n ~ - /e active.

(3) Indicate »ur _br ., -al er, and type of guns firing.
(4) Report eh cti er zss of enemy shelling.

(5) Indicate zor_s of fire of enemy weapons.

(6) Indicate new locations.

(7) Make possible prompt retaliatory fire when location. of »f-
fending batteries is established.

(8) Serve to alert sound and flash, air OP’s, anc othe - a_encies.

b. The value of shellreps depends chie 1y pon.
(1) ‘Their accuracy and completen~ .

(2) Speed of transmission.

(3) Number received.

c. Because silencing of enemy batteries is of vital interest to all
soldiers, all should be encouraged to submit shelling reports, regard-
less of arm or service. However, a smaller number of reports which
are complete and accurate are of greater value than many reports of
a general nature. The best reports, therefore, are submitted by trained
men who have actually surveyed the craters in the shelled area and
have either analyzed the available shell fragments or submitted them
for analysis along with their reports. Since a high percentage of all
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Shelling Reports (Shellreps)

enemy concentrations will fall somewhere near an artilleryman, ar-
tillerymen should be especially trained so that their reports will be
accurate, complete, and prompt.

5. ACCURACY.

a. Shellreps are usually based upon hearing, visual observation,
or crater analysis, or sometimes a combination of these. Reports
based on hearing are generally v reliable as to direction. The human
ear is not capable of judging d. >ction better than an accuracy of
about 5 degrees, and there are ma y other factors that will tend to
make reports even less ~ccurate ‘Lne most reliable, accurate, and
informative reports ar bast 1 ¢ crater analysis, explained in the next
section, or based .a .1, ~t v sual observation of the flash of the enemy
weapon, mea. 'ire 1 by n aiming circle, BC scope, or similarly accurate,
properly _.‘en =d, -’ nting device.

6. “HF .L'..G REPORT FORM.

a. A suggested form for observer’s report to his headquarters is
form “A,” page 28. This form is suitable for prin ‘rg on a card to be
glued into the Field Message Book. Form “B” p ge 29, is suitable
for recording this information at battalion and “ig e+~ headquarters
as the reports are received.

b. The following is a detailed .. -l nati n of the purposes of the

information required in the s. =ll. :p fc 'm (page 28):

(A). Time and unit rep-..'"ng N -.ed for future reference.

(B). Location of \".se:v : Accuiate location of the observer is
essential in plottiny re - ced azimuths. When crater analysis is
made of several crav .s in same shelling, average of coordinates
should be given.

(C). Azimuth of direction from which shelling came: This is ¢ ‘te.
mined in any of three ways:

1. Sound. Estimation of direction by ear is too inac urat . er-ept
for very short distances when such inaccurary is *.o. s ‘mpr rtant as
at greater distances. It should be used for m tt: * loc. tions only.

2. Furrow or Crater. This method is .. st .=li. "Iz and most ac-
curate. Experienced observers can ; ~: v.it* .. 515 1. mils in a single
compass reading which should not re 'ui1 » rore than 5 minutes. An
average of several readings will great. - increase accuracy. Always
state the compass reading in magnetic north or grid north. An
aiming circle will give more accurate direction.

3. Flash. An accurate means of obtaining direction to enemy gun
is by direct measurement of the visible gun flash through a properly
oriented, accurately located aiming circle or BC scope.

(D). Distance in yards should be given whenever possible. The
slope of fall in mils, when obtained in crater analysis, is usually of
greater value than the estimated distance or location.
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Shelling Reports (Shellreps)

(E). Coordinates of the area shelled are valuable as they may
indicate the enemy intentions. Accuracy of the locations aids in
eliminating duplicate reports.

(F) and (G). Time “From-to”: Should be given accurately. It may
be that the shelling can be tied into sound or flash locations which
were taken at the same time. Also, reports of two or more observers
may be tied together, permitting artillery to locate and neutralize
the correct gun location immediately without wasting time and
ammunition in firing on a lo7 . different targets with only a “hope.”

(H). Number, caliber, and . rpe of guns: The principal method of
determining the nurher of , uns is by the time interval between
bursts or the num’ier ¢ b rsts which come practically simultane-
ously. Charar.c. o. sou .d is sometimes an indication of caliber to
experienc 'd | erso nel, but fragment identification is a positive and
more - _“iaL'e . -%aod of determining caliber and sometimes type of

re11y ¢ us. 1 pe of gun, whether howitzer or rifle, as well as
c:'ibe * ic valuable information and should be determined when-
eve ' possible.

(I). Number and type of shells: Number of aells falling into an
area as well as type (HE, smoke, time, etc.) na, give us a real clue
as to what the enemy is trying to accomplisk. It can also indicate
the amount of ammunition avails vle ‘r the importance of the
target to him.

(J). Nature of fire: Cou.'er. atte y, registration, harassing, inter-
diction, OP neutralize*’_n, | ve, -~ «tion, etc.

(K). Damage: 4-: dr.a: ve do. = will often determine counter-
battery priority. .‘his ir.ormation should never be sent “in the
clear” on voice radiv Jr if telephone wires may be tapped b the
enemy.

(L). Flash-bang (seconds): A flash-bang report is of excey “ior 1l
value as it not only gives accurate direction but also ~nproxi ‘ate
range to enemy guns. The method is simple. Time i tak. 1z sight
of flash (stop watch is highly desirable) ther u.- . hse'ver hears
the report (bang) of the gun shooting (no t}. bai istic “crack” or
sound of the shell in the air) and time °. *ga 11 .‘.d. Since flashes
are seen instantaneously, and it * k.ov a how 1 st sound travels
(approximately 370 yards per secc \d) tF: time interval indicates
range. Because of lag in individual - action time, a correction of
approximately 200 yards should be deducted from all ranges de-
termined by this method.

(M). Remarks: Enter here anything especially noted.

7. REPORTING NEW SHELLS.

a. Shells or fragments found to have characteristics unlike those
listed in this manual should be reported immediately to proper
authorities.
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Shelling Reports (Shellreps)

b. To be of maximum value, fragments sent to the rear should be
tagged with the following information:

(1) Time (date and time of day shell landed, if known).

(2) Location (place where shell was found as accurately as loca-
tion can be given).

(3) Direction (approximate direction from which shell came and
method used in determining that direction (survey of crater, sound,
etc.)).

4) Name and organizaticn ¢ © person making report.
(5) References.

8. STANDARDP 2F “RA 'ING PROCEDURE.

.a. A stai 1a. 1 or :rating procedure for shellreps is recommended.
The fol’ow. \g s & suggested SOP:

(.) iEM.RAL SHELLREPS. Personnel in units of all branches
imme. iatc.y report hostile shelling, giving the following general
information: :

(a) Time.

(b) Where.

(c) Apparent direction to enemy gun

(d) Number of guns fir'ng 21d . 9, “re .t caliber.

(2) CRATER OR TEAM Sk L. REP . Artillery personnel, learning
of this hostile shell'ng tiro. th 2w \ observations or through general
shellreps, dispatch * aine . t 'ms irimediately to the shelled areas,

including those from wYic. general shellreps were submitted by other
arms. These teams will inake crater analysis and requisite surve.

(3) Teams. Each team consists of two men equipped with « m-
ing circle, calipers, flexible steel rule, gunner's quadrant (when va -
able), and dia-meter or substitute. The Compass M2 ~ ~ subst. ute
for an aiming circle.

(4) Each artillery battalion maintains 1 re = tea.1s, - .ch higher
headquarters maintains one, and the observat. n Yatt .lions maintain
four. In addition, the artillery forw~rd « ose ve. -t. e artillery liaison
section, and the infantry company “. ams als. make crater analyses
(primarily enemy mortar craters) u ing prismatic 5ompass only.
Unless artillery battalions or higher artillery headquarters direct
otherwise, teams automatically assume the following responsibilities:

(a) Direct support battalions for areas actually occupied by
infantry.

(b) General support battalions and higher artillery headquarters
for areas within 1,500 yards of their location.

(5) Completed reports are forwarded immediately. usually by
telephone, and coded if reported by radio. Time of the actual shelling
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Location of Enemy Batteries and Mortars by Crater Analysis

is reported accurately. Direct support artillery acts on mortar shelling
reports (“mortreps™).

(6) Any knowledge of hostile shelling beyond the limits of re-
sponsibility listed in step (4), above, is forwarded to suitable artlllery
headquarters for survey.

9. PERSONNEL AND TRAINING REQUIRED.

a. A single individual can perform the necessary operations in
each area; however, for specd .1d other practical considerations, a
crew of two or three is recomt. eni =d.

b, Inexperienced _. sonnel can get accurate direction from
ricochet furrows with very liti.e instruction. More instruction or ex-
perience is ‘ecessary i th. case of craters, certain types of ricochets,
and for idern ificitior of fragments. Knowledge of the elements of
exterior La.'isu 7s, ~iring Tables, and their use is helpful, but knowl-
edg of er:n r amn. anition and weapons is definitely necessary. Since
the ¢ ‘en v .nay use captured weapons against us, familiarity with
weapo,. . of our allies is important.

¢. Instruction should be by trained person.. | who know shell
crater analysis and shell fragmentation ident 9ca ion from actual
experience. There are many fine point~ “n crate * analysis. For ex-
ample, the slope of ground, the texture of sc 1, ¢ :e over-all detonation
pattern, etc., all have defini*e ef'ec. \-at _an be compensated for,
if known, in’determining d.'ec.'on o the gun. Properly trained
soldiers can select at sig. ‘ra »rs ..ving most accurate results, and
know where to find, ’tl. p-'n mu.n « Fort, shell fragments most easily
identifiable. Scoutiny ar 1 r atroling should be emphasized so that
maximum advantage is *“ ken of terrain for protection against enemy
fire.

d. It is often difficult to differentiate between hostile morta: an.’
artillery shelling. However, there are basically no differe~ces in 4e
techniques for locating enemy mortars and artillery. Ther :fore inc ‘ruc-
tion of both shellrep and mortrep teams can and ... "It be siven at
the same time.

Section 1.'

LOCATION OF ENEMY BATTExIES AND MORTARS
BY CRATER ANALYSIS

10. GENERAL.

a. The direction of flight of a projectile frequently can be deter-
mined quite accurately from its crater or ricochet furrow. By locating
the crater accurately and measuring the direction of flight as indicated
in the following paragraphs, back-azimuths can be obtained which will

6
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Location of Enemy Batteries and Mortars by Crater Analysis

pass through or very near the actual gun, battery, or battalion position.
The position area of a battery can be located by plotting the inter-
section of the average back-azimuths from two or more widely sepa-
rated groups of craters, and by other methods described herein. The
direction to a battery can be determined with fair accuracy from the
back-azimuth obtained from even one ricochet furrow or crater.

11. USES AND VALUE.

a. By analysis of shell cra -rs, it is possible to:

(1) Verify, as act - batter =s, suspected locations which have
been obtained by ott :r m. an. ‘

(2) L tect pre.n. = 2 .d approximate location of enemy batteries
not previou ly susp: cted.

(3) U ta ta early indication of the general location or direction
o} “uae rr.ss f ene.ay artillery.

() “.sist air and ground observation in accomplishing counter-
batter, missions by greatly reducing the sector necessary to search.

(5) While a slow moving or static situa.ior nermits maximum
employment and benefit of crater analysis and sh. lIre 3s, crater analysis
can be extremely important in a fast moving situ tio.. For example,
when advance elements, particularly «amc ed. are held up by un-
expected fire from guns that canr . he seen information on whether
the fire is from tank, antitank, or ~eld & ‘ticry weapons may determine
the next tactical move. A< v vy ~ftr a the other counterbattery in-
telligence means a e a' ser. or no. operating at such a time, crater
analysis will be fre, ‘ent’ / tt . only means available for speedy loca-
. tion and identificatior. of _..ese enemy guns.

12. INSPECTION OF SHELLED AREAS.

a. Inspection of shelled areas should be made as soon as possil 'e.
Reverse slopes, folds in the terrain, hedgerows, and buildi' .gs 1. shelled
areas offer the greatest chance of finding ricochet #--ro 's ar 1 other
markings most useful in determining directio. o. fligh a.. slope of
fall, and also afford maximum protection for pe son nel naking crater
analysis.

13. CRATER SURVEY FOR LOC: Twu..

a. The area must be located sufficiently accurately for plotting
on firing chart, map, or airphoto. Deliberate survey methods are not
essential; hasty survey, by pacing distance and using the aiming circle
for direction, usually is sufficient. Frequently a quick, short traverse
to a known road junction, the battery position or OP, is all that is
necessary. In some cases, the crater, or center of impact, can be
located by pin-pricking an airphoto.

7
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Location of Enemy Batteries and Mortars by Crater Analysis

14. DETERMINATION OF DIRECTION AND ANGLE OF FALL.

a. Pattern. The pattern produced on the ground by the deto-
nating shell gives a clear indication of the general direction from which
artillery fire is received. This is illustrated in figures 1 and 2.

b. Factors Affecting Pattern.

(1) It must be kept in mind that due to u;regulantxes of terram
and soil condition, the “typical” shell crater pattern is the exception,
not the rale.

(2) The principal effect fr. m ~~gmentation is always from side
spray, with much less e”Z_ * from 1ose spray. Back spray is negligible.
The width, angle, anc den. ity of the side spray vary with different
types of pi1 ject les.

(3) In evnlu-tin, direction, due consideration must be given to
the way che =a.‘h . thrown, the effect of stones, stumps, roots, varia-
tior. wn s 4l ¢ nsity and type, and the slope of terrain at the point of
impac \ .c of any group only those craters most clearly defined
and nearest to typical should be utilized.

c. Range Dispersion. In case the firing . as ‘een from a single
gun or a very limited number of guns, range a ‘pe..ion will give a
good indication of the direction of fire.

d. Marks on Vegetaticn ~«d ™. =» Objects. The direction
from which a round was fired . na its 2 1gle of fall are often accurately
indicated by markings lef. a. it ut. warough trees, shrubs, grass, snow,
and various objects.

e. Ricochet Furrc v= and Duds.

(1) Ricochet furrows usually furnish the best informatic . e
average direction of a few such furrows from the same gun wii g1 e
a line within a few mils of the true direction of flight. Ricochet -a1.
be found even at extreme ranges, on reverse slopes of hill or n stream
banks. Of equal or superior value are grooves in thi-*- g, 1ss 0 bushes,
holes through materiel, buildings, trees, and o Ye: obje ts ..om which
angle of fall also frequently may be determinec.

(2) TECHNIQUE (fig. 3). Caref lly rer. ve ‘oc e dirt from fur-
row with hands, leaving smooth, hara “har nel 1ntact. Drive two thin
stakes or survey pins, one at each end ot "he usable part of the furrow.
Be sure to set the stakes straight and in the center of the channel.
These stakes represent the line of fire, the azimuth of which may be
measured with an aiming circle placed 5 to 15 feet from the furrow
and in line with it. The slope of fall can be determined with a Compass
M2 sighted along the bottom of the furrow or entrance hole.

f. Fuze-quick Craters.
(1) At small angles of fall, fuze-quick craters furnish information
nearly as accurate as that from ricochet furrows. Judging the direction
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FUZE IMPACTED
IN HARD EARTH
1 ¥ A

RA PD 103437
Figure 2—Shell Crater, Hard Earth
9
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of the trajectory increases in difficulty with an increase in angle of
impact; therefore, for equally practical results, more craters must be
analyzed. If the angle of impact is small or moderate, the crater gen-
erally is pear-shaped. The crater usually is wider than it is long. If
the angle of impact is larger, the crater generally is oval with the least
diameter in the direction of flight.

(2) TECHNIQUES (figs. 4 and 5).

(a) Use of Channel in Grcind Where Shell Entered and /or Left.
Place a stake in center of cuar. =l. Place a second stake on opposite
side of crater. Sight along he:: to obtain back-azimuth as with
ricochet furrows. Posi*ian of 1 ‘ze may give an excellent indication
of direction of fire.

(b) U.» ¢’ Sia. + -y Shown by Dirt and Cut Grass. Place a
stake in the ‘en er ¢ each line of side spray equally distant from the
crater. cu tin. - t. e aiming circle in the exact center of the crater,
me sure .ne ‘ngle uetween the stakes. The bisector of this angle is the
appt xi. ~.e line of fire, and its azimuth, or back-azimuth, can be
detern..ned.

(c) The average of the back-azimuths o*ta, ‘ed from steps (a)
and (b), above, will be more accurate than eith. * . ~*hod alone.

g Deep Craters. Least reliat e a rec.ions are from deep
craters. However, in soft scil, gca . o, *o¥ mate direction can be ob-
tained if a nose fuze has bee * e. 1plo ed and fuze and fragments are
located. These will ofter . fuin. .1 a tunnel in prolongation of the
shell’s line of flight. * L.ae ce v be e: "ablished from this in conjunction
with other character “icc T.e crater pattern ordinarily will be oval,
narrowest diameter inc.’ ating direction of fire, and of varying deoths.

h. Time Fire. Low air bursts can furnish excellent infor. \at. »n
of the line of flight of the projectile. In any time concentration Ye:
should be some impact bursts from which good directic.: 1. es can be
obtained.

15. LOCATION OF BATTERIES.

a. General.
(1) Batteries may be indicated o» loc.ced approximately from:

(a) Single back-azimuth rays plus analysis of terrain along the
rays.

(b) Single rays plus slopes of fall.
(c) Single rays plus time reading from fuzes.

(2) Enemy batteries will be more accurately located by tri-
angulation (long base intersection) from back-azimuths determined
in different shelled areas.
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Figure 4—Typical Shell Crater, FQ (Small Angle ¢* Fai )

Usually indication of side spray
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Area burned by powder ;—\'}»' o
shows if loose dirt is
cleaned out RA PD 103440

Figure 5—Typical Shell Crater, FQ (Larger Angle of Fall)
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PROJECTILE: 8 cm (81mm) HE Mortar [Naval]

WEAPONS: 8 cm Model 3 Mortar [Naval]
PROJECTILE:
Caliber : 81mm
Kind C Mortar Shell
Type : HE
Weight : (Without Fuze) 6.99 Ibs.
Color i Bl ~'z with red and green nose
BANDS : N »ne
CHARGE: .
Weight Approximately 1.12 Ibs.
Kind : Picric acid and Dinitronaphthalene
(Tridite)
FU "Z: Naval Mortar Fuze
REM. Pnas: The model number of this projectile and that of

the fuze have not been de¢ ‘ermined.

81-M-3

98
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8CM (88MM) MODEL 100 HE POINTED AA

12-1/2 THDS.
“R INCH

2.36 DIA

s
(!

8-1/2 KNURLINGS PER INCH

ALL DIMENSIONS IN INCHES

RA PD 103481
88-A-1

99
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PROJECTILE:

WEAPONS:

PROJECTILE:
Caliber
Kind
Type
Weight
Color

BANDS

CHARGE:
Weight

Kind ¢

TRAZ.R
FL.E:
REM..QKS:

88-A-1

8 cm (88mm) Model 100 HE Pointed AA
8 cm Model 99 AA Gun

88mm

Shell

HE

(With Fuze) 19.9 Ibs.
Black

O. e yellow

198 1bs.
TNT has been found

None

Model 100 Mechanical Time Nose Fuze
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9CM (90 MM) MODEL 94 HE MORTAR SHELL

{13 THDS.
{PER INCH

35

{24 THDS
(PER I H

ALL DIMENSIONS IN INCHES RA PD 103482

90-M-1

101
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PROJECTILE: 9 cm (90mm) Model 94 HE Mortar

WEAPONS: 9 cm Model 94 Light Infantry Mortar
PROJECTILE:
Caliber : 90mm
Kind H Mortar Shell
Type : HE
Weight ' (With fuze—without propelling charge)
11.6 1bs.
Color : B. <k
BANDS : Ce ->llow or one yellow and one
\.hite
CHARGX:
Weight 2.36 lbs.
K:.d : TNT has been found
FULY Model 93 Mortar Fuze
REMARKS: Captured documents indicste Japanese designa-

tion for the mortar tuis , vrojectile fires in is
Model 94 Light Infant: - 1\. srtar even though
it is 90mm.

90-M-1
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9CM (90 MM) HE MORTAR SHELL SEMI-STEEL

81

RA PD 103483

ALL DIMENSIONS IN INCHES

90-M-2

103
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PROJECTILE: 9 cm (90mm) HE Mortar Semi-steel

WEAPONS: 9 ¢m Mortar
PROJECTILE:
Caliber ¢ 90mm
Kind : Mortar Shell
Type : - HE
Weight 4
Color 3 Bia k
BANDS : O. e ¢. -en or one yellow and one green
CHARGE:
Weig. ¢
Kind
1971 S: Model 93 Mortar Fuze
RE 1A ™".S: The model number of the mortar from which this

projectile is fired has not been determined.

90-M-2

104
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TOCM (105MM) MODEL 91 HE POINTED

12 THDS
PER INCH ¢

22.04

MARKING
SYSTEM

ROTATING
BAND

.76 AV. L'GTH

63 AV. L'GTH
ALL DIMENSIONS IN INCHES
RA PD 103484

105-A-1

105
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PROJECTILE:
WEAPONS:

PROJECTILE:

Caliber
Kind
Type
Weight
Color

BANDS

CHARGE:

W igh.
Zin

TRACER
FUZES:

REMARKS:

105-A-1

10 cm (105mm) Model 91 HE Pointed

10 cm Model 91 Howitzer
10 cm Model 92 Gun
10 cm Model 14 Gun

4 10 cm Model 38 Gun

105mm

St 1

e

(.7it. Tuze) 34.65 Ilbs.
Bla k

One yellow or one yellow and one white

5.55 Ibs.

Mixture of Ammonium Nitrate,
Guanidine :

Nitrate, Cycloni*e, . * TNT

None

Model 88 Instan’ane ‘us (F.owitzer-Mortar
type) Nos~ F. ze

Model 38 “hor. L.".y (Howitzer-Mortar type)
Nose .Tuz»

Mc uel 88 n. ‘antaneous (Gun Type) Nose
Fr ze

Noa.l 88 Short Delay (Gun Type) Nose Fuze

Captured documents indicate that the how tze
type fuze is used when this proje~*ile is fi. =d
from a howitzer and that a gu typ fi ze is
used when this projertile 7, 1. =« fro-a a gun.
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10CM (105 MM) MODEL 91 HE

PER INCH

1.66 DIA.

ALL DIMENSIONS IN INCHES RA PD 103485

105-A-2
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PROJECTILE: 12 cm (120mm) HE [Naval]

WEAPONS: 12 cm Low Angle Gun [Naval]
PROJECTILE:
Caliber - 120mm
Kind : . Shell
Type 3 HE (Base Fuzed)
Weight : (With Fuze) 45.12 Ilbs.
Color g Maroon body with red and green nose
: BANDS : In. yellow
CHARGE:
Weight : 4 5 1bs.
Kind 2 Picric acid
TRACER - None
FUZ™; Model 3rd Year Base Fuze.
REMARK.:

The model number of tl> 1 jectile or that of
the gun from which fire ¥ L ‘ve not been de-
termined

120-A-3
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127 MM HE AA [NAVAL]

(12 THDS.
IPER INCH
20—
— ~——2.31 DIA.
&
i‘,{v‘ i
£ Ly
£
f
f
! 17,22
| 7‘
| ;
9 +—4.98 DIA,
89— e
fe 5. ¥ 1] 4.94 DIA,
j f
90—+ 4.96 DIA,
{1 :
o Ry = 35 THDS,
1 : W PER INCH
93 1 1
193 1. 0

RO» TIN\ BA Y
{

.
S i g;
25+ o
205 200 .20
24
20=¢ = .
.30 P il o i -
.15 ! | 7 "
al e

RA PD 103489
127-A-1

ALL DIMENSIONS IN INCHES
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PROJECTILE: 15 cm (150mm) Model 96 HE Mortar

WEAPONS: 15 cm Model 96 Medium Mortar
PROJECTILE:
Caliber s 150mm
Kind : Mortar Shell
Type s HE
Weight : (With Fuze) 56.6 lbs.
Color g B. vk
BANDS : \ ne ellow or one yellow and one white
CHARGE:
Weight 13 Ibs.
Kind TNT has been found
FUZE: Model 93 Mortar Fuze
RL. 1AF £€.

The Model 96 is called a Medium mortar al-
though it is 150mm.

150-M-1
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20CM (203.2 MM) HE ROCKET [NAVAL]

2.30 DIA.

12 mos.g /

PER INCH

8 THDS.
PER INCH{

COLOR sAND__.ﬁ
7961 — -

13 S,

690 DIA.
RN A :

%| .00 DIA.
HOLES

784 DIA ——

-S|
8 TH. .
/IPER It H
e

— .9
LR ‘1 152

7.96 DIA.

.
217 4 60

232 THDS.

50 PER INCH

ALL DIMENSIONS IN INCHES
RA PD 103496

200-R-1
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PROJECTILE: 20 cm (203.2mm) Rocket [Naval]

WEAPONS: Trough Type Launcher [Naval]
- PROJECTILE:
Caliber : 203.2mm
Kind s Rocket
Type ¢ = HE
Weight s - (With Fuze) 195 Ibs.
Color ¢ M sroon
CHARGE:
Weight 34 % lbs.
- Kind ¢ “Trinitroanisole
Prope. ‘en 18.6 1bs. of Double base powder
FUZE: Point Detonating Nose Fuze
R. MA” . K! The model number of the rocket or that of the

fuze have not been determined.

The rocket is spin stabilizecd by inclined nozzles
in the base.

The case for the HE hea. is the same as the
projectile body o~ a 20 ¢ 1 wvaval HE Shell
and may have i ro. tir~ band seat although
there is n~ . +a ‘ng } and. Rockets have been
fount bu h w. h and without the seat.

200-R-1
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Conversion Tables
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APPENDIX |
CONVERSIONS
Millimeters to Inches
MM IN MM IN
1 .03937 77 3.03
2 .0787 78 3.07
3 .1181 79 3.11
4 .1575 80 3.15
5 .1969 81 3.19
6 .2363 82 3.23
6. .250 5 82.6 3.25
7 27.5 83 3.27
8 .15 84 3.31
9 3014 85 3.35
39.7 86 3.39
~+33 87 3.43
473 88 3.47
.500 88.9 3.50
a12 2.01 'S 3.50
801 2.05 90 3.54
.591 2.09 1 3.58
.63 2. (S 3.62
.67 2R 93 3.66
.709 2.0 94 3.70
.748 . 2 95 3.74
750 225 95.4 3.75
.788 2.28 96 3.78
.826 2.32 97 3.82
.866 2.36 98 3.86
.906 2.40 99 3.90
945 2.44 100 3.937
.985 2.48 101 3..3
1.00 2.50 101.6 4.0C
1.02 2.52 102 4.02
1.06 2.56 103 1.06
1.10 2.60 104 .10
1.14 2.64 10, 14
1.18 2.68
1.22 272
1.5 2.75
1.26 2.’6 200 7.874
1.30 2.8 300 11.811
1.34 2.84 400 15.748
1.38 2.88 500 19.685
1.42 2.91 600 23.622
1.46 2.95 700 27.559
1.49 2.99 800 31.496
1.50 3.00 900 35.433






