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PREFACE.

These “ Notes ” have been compiled from reports and specimens
of German shells forwarded by the Armies and from information
supplied by the French General Stall' and War Ministry.

It will be noticed that detailed information is still wanting as
regards several shells of the more recent patterns.  Any informa-
tion which may be obtained concerning these shells, and variations
of any description, should be reported to the General Staff at
General Headquarters, making use of the form shown in
Appendix XXII.

The information given under the heading of “ Employment” for
each projectile has been translated literally from German docu-
ments issued during the war.

General State,

General Headquarters.

See pages, 42, 52, 60, 62, 68, 88, 106, 116 and 141.



List of German Shells.

Common and H.E. Shell.

7T CM. Gr. Ot
7'7 cm. Einlieits-Gesclioss

K. Gr. 14

K. CTrolI5 e
9cm. Gr. 82

9 cm. Gr. 88 (and variations)... e e

F.TT. Gesch. 05 (Einlieits-Gesclioss, and 1898 pattern
shell and shrapnel)

1. Gr. 14

H. Gr. L5 e
Lange F.H. Gr. (Vers. F.H. Gr.)
10 cm. Gr. 96

10em. Gr.
10CM. G L
10em. Gr. 14 A
12.cm. Gr. 88 @/A.. e
13cem. Gr. e e,
13CmM. Gr. L.
15 cm. Gr.
15 cm. Gr.
15 cm. Gr.
15 cm. Gr.
15 cm. Gr.
15 cm. Gr.
15 cm. Gr.
15 cm. Gr.
15 cm. Gr.
15 cm. Gr.
15em. Gr. 14 A s
15 cm. Brand-Gr. ... e
21CmM. Gr. O ..
21 cm. Gr. 83

PAG

32
34
36
38
40
42
44
46

48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
94
96



21 cm.
21 cm.
21 cm.
21 cm.
21 cm.
21 cm.
28 cm.
28 cm.
28 cm.
38 cm.
42 cm.

77 cm.

6

Common and H.E. Shell—continued.
Gr. 88
Gr. 96 ...
Gr. 96 n/A.
Gr. O6
Gr. 1.4
Gr.
Gr.
Gr.
Gr
Gr.
Gr.

Shrapnel.
Schr. .. o

9 cm. Schr. 82

9 cm. Schr. 91 (and variation)

10 cm.
12 cm.
13 cm.
15 cm.
15 cm.
15 cm.
15 cm.
15 cm.
15 cm.
21 cm.
21 cm.

7'5 cm.
7'5 cm.
17 cm.
17 cm.
17 cm.
25 cm.
25 cm.

Schr. 96...
Schr. 80/92

Schr. 80/92

Schr. 92 (and 90/92) ...
Schr. 03... ..

Schr. 03 (gr.) ...

Schr. 07 ...

Schr. (? pattern)

Schr. 89...

Schr. 04

LLW.M. (gas shell)
m.W.M....
m.W.M. (gas shell)
m.W.M. (incendiaryshell)
s.W.M. (long pattern)
s.W.M. (short pattern)

page
98

100

102
104
106
108
110
112
114
116
118

126
128
130
132
134
136
138
140
142
144
146
148
150
152

160
162
164
166
168
170
172



Table of Shells arranged according to
Colour and Calibre.

Note.—Shells printed in heavy type are those in common use.

€olour. Shell. Page.

Calibre—3'7 cm.—1'1/6 inches.

Black ... 3'7 cm. Gr.

Calibre—5'3 cm.—2'09 inches.

Calibre—1'1 cm.—3'03 inches.

Blue.......coorennn. 77 CM. SCAM...ceiiic 126
Blue, yellow head ... 777 cm. Gr. 96 .o 36
Grey..eeeeen 7'7 cm. Universal shell (chiefly

used with anti-aircraft guns)
Grt(ejy, yellow head ... K. Gr. 15 .. 42
Red i, K.Gr. 14 e 40

Yellow, blue head ... 7'7 cm. Gr. 96 (of less recent date)... 36

Calibre—8'8 cm.—-3'46 inches.

Black, red head .., 9cem. Gr.82f ... .. 44
Blue 9 cm. Gr. 88 (variation of)t 46
90m.Schr.9:Iz H 130

9 cm. Gr. 88 (variation of)+ 46

Red .. 9 cm. Schr. 82... 128
Yellow, blue head ... 9cm. Gr. 88 ...... 46

A black or white ring, 3 cm. wide, painted round the head of
ei'l'Inin shells merely indicates the quality of the explosive, as doos also
n white “ A” stencilled on the head.

+ Now being used on the British front, though not in large numbers.



€olour. Shell.

Calibre—10'5 cm.—4'13 inches.

Blue J 10ecm. Gr. 96 e 56
| 10 cm. Schr. 96 (of less recent date) 132
Bine, red ring round

centret 10 cm. Schr. 96 .o 132

Blue, yellow head 7 LEH. Gl 54

10’5 cm. Universal Shell ... 48

Grey. 10 cm. Gr. 14 60

Grey, red head L.F.H. Gr. (of less recent date)! ... 54

Grey, yellow head H.Gr. 15 e 52

Red [ HoGrig U 50

""""""" 10 cm. Gr. 14 A w62

Yellow, blue head 10 CML Glevoeeeeeeeeeeeeeeee s 58

Calibre—12'03 cm.—4'73 inches.
Bed ... | 12 cm. Schr. 80])2X ..o | 134
Yellow .112cm. Gr.88a/A. - - .. __._._ 1 64
Calibre—13'5 cm.—5'31 inches.

Blue........ceee. 13]: cm.) Gr. (of less recent date) (base
UZE) vveieieieiercienencneeenee e

Blue, 2 red rings 13 cm. Gr. (base fuze)  .............. 66

round centret

i 13cem. Gr. 1. 68

Crey . J <! cm. Schr. (of less recent date)J: ... 136

Grey, 2 red rings 13 cm. SCHI....ccccooviiiviciiicieies 136

round centret

e A black or white ring, 3 cm. wide, painted round the head of
certain shells merely indicates the quality of the explosive, as does also
a white “ A ” stencilled on the head.

t Shells of less recent manufacture do not have these red rings.

i Now being used on the British front, though not in large numbers.



€olour. Shell. Page.

Calibre—14'97 cm.—5'8.9 inches.

15cem. Gr. S3.iiies e 72
15cm. Gr. 96 ... 76
15 cm. Gr. 03.....cooiiiiiiieeeeeee 78
15 cm. Gr. OIf . 80
Blue ... 15 cm. Gr. 06 (base fuze) ..o 82
15 cm. Schr. 92 140
15cm. Schr. 90/92 - - ... .. - 140
15 cm. Schr. 03 (of less recent date) 142
15 cm. Schr. g pattern)  ............. 148
Blue, red ring round 15 cm. Schr. 0 142
centre.t
15em. Gr. 12, 84
15 cm. Gr. 1) (of less recent date) ... 88
Grey ...< 15cm. Schr. 03 (gr.) (of less recent
date 144
15 cm. Schr. 07 e 146
Grey,red ring round r 15em. Gr. 14, 88
centre.t 15 cm. Schr. 03 (gr.) e 144
Grely blacl_<|[1ead and
black “T”
Grey, vellow head ~ 15 cm. Gr. 12 (gas shells).............. 86

and yellow “K”
15cm. Gr. 1) A. (of lessrecent date) 90

Red 15 cm. Brand. Gr. 1... ... 92

15 c¢m. Schr. 80/92 138

Red, red ring round 15cm. Gr. 14 A .. 90

centre.t

Red, yellow head 15 cm. Gr. 80 (of less recent date) ... 70

Yellow 15cm. Gr. 80 ... 70

Yellow, blue head . 15cm. Gr. 88 ... 74

Calibre—20'93 cm,—8'24 inches.

3 " 21 cm. Gr. 06 (base fuze) 104

fJue 21 cm. Schr. 04 152
pl 21 cm. S<-kr. 89 (with upper driving

Red band)... ... 150
ed ... " 121 c¢m. Schr. 89 Ec. (with no upper

driving band) ... ... 150

Rod, yellow head 121 cm. Gr. 80 (of less recent date) ... 94

Yellow \2lem. Gr.80 ... oo ......- 94

" A black or white ring, 3 cm. wide, painted round the head, of
., thnin -hells merely indicates the quality of the explosive, as does also
i white “ A” stencilled on the head.

| Shells of less recent manufacture do not have these red rings.

: llsiudly marked “ Brand-Gr.” in black letters.
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€olour. Shell. ' Page.

Calibre—21'1 cm.—8'3 inches.

21 cm. Gr. 83 96

Blue 21 cm. Gr. 96 (base fuze) ... 100

21 cm. Gr. 96, umg. (base fuze) 100

21 cm. Gr. 96, nicht geHnderte 100

Grey........ | 21 cm. Gr. 96 n A. (base fuze) 102

21 cm. Gr. 14 106

Red i, 21 cm. Gr. 14 A 108

Yellow, blue head ... 21 cm. Gr. 88 98
Calibre—28'0 cm, (?).—11'02 inches (?).

Blue.......ccooeinnns 28 cm. Gr 06 (base fuze) .o i 110

€C0I0ur7; ;28 cm. E ......................... 12

Colour | 28 cm. Gr pattern ?) . | 114
Calibre—38 cm. (?)—11796 inches (?).

(Colour?) i 38 cm. Gr. (base fuze)  .oeerieie, 116
Calibre—42 cm. (?).—16'53 inches (?).

(Colour?) ... 42 cm. Gr. (base fuze) .. 118

* A black or white ring, 3 cm. wide, painted round tho head of
certain shells merely indicates the quality of the explosive, as does also
a white ““A” stencille(J,on the head.
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Rifling.

Grooves.

Name. CaclriTt?re. ) Shell. Shrapnel.
Pitch. — Num- Pszsﬁg?h Depth,  Width.
ber. H=hook. MM mm.

7'7 cm. Field Gun, 77 4-7" 9 32 P 0-75 5'06 7'7cm. Gr. 96 7'7 cm. Schr.
‘96 n/A. (or on 7'7 cm. Ein-
Casemate heits - Ges-

Kounting) choss

F.K. 96 niA. or li. Gr. U

7'7cm. K.(i. Kan. /..) K. Gr. 15

(105 cm) Light 105  5-12° 32 P 1-25 6'8 Uro cm. Ein-

Field Howitzer heits - Ges-

. F.H. choss 05

H. Gr. 11/
H. Gr. 15
L.F.H. Gr.

9 cm. Gun '73 '88 8-8 3 10 24 11 1-25 8-5-8-S 9cm. Gr. 82  9cm. Schr. 83

or '3 9cm. Gr. 88 9cm.Schr. 91

r
9cm. K. 73/88 or
9cm. K. 73



10 cs. Gm 14
K.

10 cm. Gun '04
10 cm. K. 01/

10 cm. Gun
10 cm. K.

10 cm. Gun on Car-
riage with Over-
head. Shield (or
in Furret)

10cm. K. (L. S.L.) or

10 cm. TK. or

K. 10 cm. T.K.

10 cm. Gun, Re-
inforced,in Tur-

ret
10 cm. T.K. (verst.)

12 cm. Heavy Gun
s. 12 cm. K.

10'5

105 4-8
10'5 4°-8’
105  4-7° 10
10-5 4°-7° 10'
12 03 4?7

32

32

32

32

30

These guns also fire case-shot.

1-25

1-25

1-25

1-25

1-3

6-8

6'8

8'4

10 cm. Gr. 96 10 cm. Schr. 90
10 cm. Gr.

10 cm. Gr. 11/

10cm.Gr.ll/A.

10 cm. Gr. ... 10 cm. Schr. 96

12 cm. Schr. 80/92



Name.

13 cm. Gun
75 cm. K.

15 cm. Gun with
Chase Rings
or with Chase
ings and Over-
head Shield)
15cm. R.K. or
15cm. R.K.Ih Min.
S.L)

15 cm. Long Gun
with Cnase
Rings

lg. 15cm. R.K.

15 ¢cm. Long Gun
lg. 15 cm. K.

Calibre.

cm.

13-5

14'97

14'97

14'97

Pitch.

about 7

34

3 10

3-7°

Rifling.

Grooves.
System.

P =plain. Dni%t]h'
H =hook. '
P about

1-3

H 1-6

H 1-6

P 1-5

Width.
mtn.

about
7

2612

17-14-5 «

Shell.

13 cm.
13 cm.

15¢cm

15¢cm
15cm

Gr.
Gr. H

.Gr. 80

. Gr. 88
. Gr. 96

Shrapnel.

13 cm. Schr.

15 cm. Schr. 80)02

15 cm. Schr. 90/92
15 c¢m. Schr. 92
15 cm. Schr. 07



71 Coast De-
fence Gun '07
150n. K. (£ Ket. L.)

15 cm. Gun with
Overhead Shield
15 cm. K. (i. S.L.)

15 cm. Heavy
Field Howitzer
13

s. FH. 13

15 cm. Heavy
Field Howitzer
'02

s. FJI. 02

15_cm. Heavy
Field Howitzér
s. FIT.

15 cm. Howitzer
in Turret
15¢cm. T.H.

15 cm. Heavy
Coast Defence
Howitzer

14-97(1)

14-97(9)

14-97

14-97

14-97

14-97

14-97

6°-13"

4°-12°

4°-12

36

36

36

«*

1-3

1-3

9'5

95

9'5

15cm.

15cm.
15¢cm.

15¢cm.
15¢cm.
15cm.
15cm.
15cm.
15cm.

15¢cm.

Gr. 06

Gr. 03
Gr. 06

Gr. 83
Gr. 88
Gr. 06
Gr. 0Jt
Gr. 12
Gr. lIf
Gr. UfA

15 cm.
Brand-Gr.

15¢cm.

15cm.

Gr. 88

Gr. 88

15 c¢m. Schr. 03
15cm.Schr.03(gr.")

15 cm. Schr. 03
15¢m. Schr.03(gr.)



Name.

21 cm. Jacketed
Gun
21 cm. Mtl. K.

21 ¢cm. Gun with
Chase Rings
21 cm. U.K.

21 cm. Howitzer
in Turret
21 cm. I'.ff.

21 cm. Bronze
Mortar
21 cm. Ur. Mrs.

21 cm. Bronze
Mortar, with
Overhead Igni-
tion

21 cm. Ur. Mrs. (M.
Ozdff.)

Calibre.'
cm.

20-93

20'93

20'93

20-93

20-93

Pitch.

Num-
ber.
2° 10" 30
2° 10 30

Rifling.

Grooves.
Shell. Shrapnel.

Width.
mm.

18-5-14-6 .21 cm. Gr. 80 21 cm. Schr. SO

18-5-14-6 21 c¢cm. Gr. 80 21 cm. Schr. 01/
21 cm. Gr. 06

15'5 21 cm. Gr. 80 21 cm. Schr.89 Ke.

15-5
21cm. Gr.83
] 2lcm. Gr.88
| 21rm. Gr.96
155 J



(8e6TT )

21  cm. Bronze
Coast  Defence
Mortar

21 cm. Mortar
21 cm. Mrs.
(older pattern)

Mortar

(latest pattern)

28 cm._Howitzer
on Travelling
Carriage

28 cm. Coast De-
fence Howitzer

2S cm. list. 11. (/.
Kst. ILL.)

38 cm. Gnn

42 cm. Mortal-

21-1

211

280 (?)

28'0(?)

380(?)
42-0(?)

5" 8
to
ir 50

s” 30'

64

120

1-5

6-85

<

21 cm. Gr. 06

21cm. Gr. 83

21cm. Gr. 88

21 cm. Gr. %e

21 cm. Gr. 06
n/A.

21 c¢cm. Gr. 11/

'lcm.Gr.LfA
28 cm. Gr. 12

28 cm. Gr. 06
28 cm. Lgar.

38 cm. Gr.
If2 cm. Gr.
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Marks on German Shells.

. The majority of German shells are marked on the base with
the number of the shell, the manufacturer's mark, and the year of
manufacture, and also with various other marks which probably
indicate the batch number, or the inspector's number, all these
marks being stamped into the metal of the base.

The following are typical examples :—

*

I In Fig. 1, 165 represents the serial number of the shell (another
shell fired on the same day was found bearing identical marks,
except that the serial number was 166); GF represents the
factory; 12 represents 1912, the year of manufacture; Gf. 27 is
probably either a batch number or an inspector’'s mark.

In Fig. 2, 231 serial number.

© factory mark.
15 year of manufacture.
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In Fig. 3, 191 = serial number. ]
GF Sbh. = factory mark (Geschoss-Fabrik, Strassburg).

15 = year of manufacture.
Gféfb' batch number or inspector's mark.
lii Fig. 4, 12 = serial number.
Sb. = factory mark (Strassburg).
61? = year of manufacture.

' = batch number or inspector’s mark.

~ Murks similar to the above are also found stamped on the
i i Imdiical portion of the shell in some instances.

Anol her mark, which frequently occurs on the cylindrical

pm limii of Il.E. shells of recent manufacture, is Fp. (i.e., Fiill-

i</ 00: 40), indicating that the shell is filled with an
i »pb>>ivo mixture containing 40 per cent, of T.N.T.

In addition to the above marks, some German shells are also
milled with bands or rings of various coloured paints. The
iilmiili.mice of these coloured rings is given under the heading
" I'h iim tive markings,” in the description of the shells concerned.

In 11938) is 2
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Abbreviations used in connection with
German Guns and Ammunition.

Abbreviation. Signification.
a'A. alter Art
Az. Aufschlag-Zunder .............
BI. Blind.........ccooooeiiiiniiiins
Bz. Brenn-Z under .
ofid ce. ... Brand-Geschoss
Br. Mrs.... Bronze-Mdrser
Bd. Z. .. Boden-Ziinder  ............
C/92 Construction/92  .............
DZ _7ii
Dopp. Z.... J Doppel-Ziinder ...
Ec. Eisen-Centnerung
f. 10 cm. K. fill' 10 cm. Kanone .............
Fest. Festung
F. Gr. Feld-Granate........................
F.If. Feld-Haubitze
F.K. .. Feld-Kanone............ccceevnine
F. latr. ... Feld-Patrone...........c.ccco......
Fp. 02 Filllpulver 02.........ccoeeunee.
G. fG(ganalt.e._

escliiitz

Gesch. | Geschoss
Gr. Granate
Grf. 88 ... Granatfiillung 88
Gel. Geladen .
Gf 1Gasclnitz-Fabrik

' | Geschoss Fabrik
G.g. Granate-Geschoss
Gr. Z. Granat-ZUndcr
H. Gr. llaubitz-Granate  .............
H.Z. Haubitz-Zunder  .............
i. Kas. L. in Kasemattenlafette
i. Kst. L. in Kiistenlafette ...
i. P.L. .. in Panzerlafette  .............
i.8.1, .. in Schirmlafette

i

1z. Innen-Zunder........................

English equivalent.

Of old pattern.
Percussion fuze.

Blind.

Time fuze.
Incendiary shell.
Bronze mortar.
Base fuze.

1892 pattern.
Time and percussion fuze.

With rear driving band only.

For 10 centimetre gun.

Fortress.

Field gun 11.E. shell.

Field howitzer.

Field gun. . .

Field gun cartridge (fixed
ammunition).

1902 pattern  explosive
T.N.T.).

H.E. shell.

Gun.

Projectile.

H.E. shell.

1888  pattern
(picric acid).

Loaded.

Gun factory.

Shell factory.

H.E. shell.

Fuze for H.E. shell.

explosive

Howitzer shell.
Howitzer fuze.

On casemate mounting.

On coast defence mounting.

Ou shielded mounting.

On carriage with overhead
shield.

Internal fuze.



A bbroviation.

T

l. g\% M. Zdr.
17-10. A'u.
L/l &c.
Mdlehb....
Mdlchf. ...
IIl. Ozdg.
Mi

Mil. K. ...
M.V.

n/A.

o.Vv.
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Signification. English equivalent.
. Kanone Gun.
. Kilrzer............ Shorter.
Kartatscho Case shot.
1 Kartusche Cartridge.
Kanonen-Granate Gun shell.
uste.......coceeennen Coast ("defence).

. Kiisten-Morser
Kustcn-Haubitze
Kusten-Kanone
Kanonen-Zunder
Kopf-Zfinder............
Kurzer Boden-Zttndei

Loiclit (e-Cr)...ccccovcvviiiiaen.
LiNnger......coooiininniiens
Langer Boden-Zfinder

lange Brennliinge

L

Coast defence mortar.
Coast defence howitzer.
Coast defence gun.

Gun fuze.

Nose fuze.

Short base fuze.

onger.
Long bisc fuze.
Long burning (fuze).

Langgranate........................ | Long shell. .
leichter Wurf-Mine-Zunder Fuze of light “ Minen-
werfer.”

Used in the nomenclature of
length is 40, &c., calibres
Used ill the nomenclature of

guns to indicate that the

projectiles to indicate that

the length is 3’1, &c., calibres.

Mundlochbiichse
Mundlochfutter

mit Oberzfiudnng
MdArser........ccocevvennn
Mantel-Kanone

Mit Verzogerung

neuer Art

o -

Ohne Verzbgerung ..

Pulver ...

Patrone

Revolver-Kanone

. Old pattern type of fuze.

Gaine.

- Withoverhead ignition.

Mortar.

. Jacketed gun.
. With delay action.

Of new pattern.
Without delay action (direct
action).

. Po&/vder (usually black pow-

er).
. Cartridge (fixed ammuni-
tion).

. Revolver gun.

Ring-Kanone... Gun with cluse rings
Schwer (e-er)... . Heavy.

J-Schrapnel . Shrapnel.

Sekunden . Seconds.
Spreng-Granate H.E. shell.

Turm-Haubitze
| Turm-Kanone

Howitzer in turret.
Gun in turret.
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Abbreviation. Signification. English equivalent.

Instructional.
Practice.
Practice shell.
Practice charge.

Unterrichts

Ubungs .
Ubungsgranatc
tibungsfadung

18929¢3andert ((er LJtmgrﬁé Converted.
umgeandert ...
1892 transformiert () 11892 pattern converted.
Verstarkt .o, Strengthened.
Verkiirzte Kammerhiilsc ... Shortened central tube (of
shrapnel. See page 131).
1
J-Vorstecker..........c.ccoeunee. Safety pin (on fuze).
| Ztinder ... Fuze.
. Ziindung e, ' Fuze.
- AZtindladung .. Exploder.
Ztinder mittlerer Wurf-Mine Fnzo of medium **Minen-
werfer.'

Ztinder scliwerer Wurf-Mine  Fuze of heavy “‘Minen-
werfer.”

Zsum. W.M. ... Ztinder scliwerer und mitt- Fuze of heavyand medium
lerer Wurf-Mine. “ Minenwerfer.”
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Explosives used in German Shells.

In addition to the black powder used in the bursting charges of
shrapnel shells, the regulation explosives used by the Germans are
(IranaiftMu/ng 88 (Grf. 88) or Picric Acid, and Fiillpulver OS
(Fp. 0S) or Trotyl ¢T.N.T.)

Granatfullung 88, or Picric Acid, is either crystalline or in
lie form of a fine powder; it is bright yellow in colour, is slightly
loluble in water which it colours very strongly ; it stains the skin

yellow, has an intensely bitter taste, and the fine powder if
breathed into the nose, induces sneezing. For the bursting
. barges of German shells, this explosivehas been almost entirely
replaced by 02 (»&, ““Trotyl” or T.N.T.) or a mixture
of T.N.T. and other substances, but it is still used for exploders, in
the gaines of fuzes, &c.
hen used for filling shells, it is usually melted (by heat) and

...... cd in ; this cast, form of Picric Acid is known in England as
Lyddite.

T7le explosive effect is slightly greater than that of an equal
weight of compressed vxt gun-cotton, and still greater than that
of an equal bulk.

Specific gravity.—1'63 grammes per cubic centimetre, as cast
into shell, or 1’65 at 10 tons per square inch.

Melting point.—Pure Picric Acid melts at 121'6° C., but the
iiimal form melts at about 120° C.

Colpwr ofsmoke produced.—See under “ Fiillpulver 02.”

Reinnrht—Picric Acid forms ve?/ sensitive compounds with
moot, heavy metals, in particular lead-, it must be kept from
.unlact with lead, lead salts, or any material or mixture containing
load or its compounds.

Fiillpulver 02, or T.N.T., is crystalline, nearly white in colour
(llumdly a brownish white), almost insoluble in water, but is
olulih' in hot alcohol or in benzol. T.N.T. is either melted and
......... into the shell, in which case it is termed “ cast Trotyl,” or
ii in mud in the form of powder which is pressed or ““stemmed” in.

+ '| hiu explosive is variously called Tri-nitro-toluol, Tri-nitro-toluene,
I'iliii.l, Tritolo, and Tolite.
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The explosive effect is slightly less than that of Picric Acid.

Specific gravity.—About 1'55 grammes per cubic centimetre as
cast into the shell, or 1T>S at 10 tons per square inch.

Melting point.—Pure T.N.T. melts at 81; C.

Colour of smoke produced.—The smoke produced by the
detonation of either Picric Acid or T.N.T. is nearly black ; when
exploded only, the colour of the smoke produced by T.N.T. is
white to blue-grey ; by Picric Acid—yellow.

Itemurls.—Trotyl (T.N.T.) has none of the disadvantages of
Picric Acid, viz., its liability to form very sensitive compounds
with lead and most heavy metals.

Other explosives.—Other explosives now being used in German
shells are Astralite, Amatol, Di-nitro-benzol, Tri-nitro-anisol, and
a mixture of Tri-nitro-anisol and Ammonium Nitrate.

Astralite is yellowish-grey in colour and usually consists of
Ammonium Nitrate, Woodmeal, Dinitrotoluene with traces of
T.N.T., a small amount of Nitroglycerine and usually some Nitro-
cellulose.

Owing to the presence also of traces of Nitrotoluenes and
Nitrobenzene, this mixture possesses an almond-like smell, which
is frequently mistaken for that of Prussic Acid.

This explosive is more usually employed in trench mortar
projectiles, &c., than in shell though some 7 7cm. shell have been
found containing it.

Explosive effect.—It is fairly powerful, but not of excessive
Violence.

Specific gravity.—Varies, owing to the plastic nature of the
mixture.

Amatol is crystalline and yellow in colour, and is a mixture of
Ammonium Nitrate and T.N.T. in varying proportions, 70 30
indicates 70 per cent. Ammonium Nitrate and 30 per cent. T.N.T.

Explosive effect—It is powerful and fairly violent.

Specific gravity.—Varies with proportions of constituents, and
also with degree of compression.

Diilitrobenzene (Dinitrobenzol) is a pale yellow crystalline
Substance, nearly white when pure. The pure substance melts at
89'8° C., but the product generally used melts at about 80' C. It
is very slightly soluble in water, more soluble in alcohol and
benzene.

Dinitrobenzene is not generally used alone in shell, its explosive
properties being poor. It is sometimes used in admixture with
Ammonium Nitrate, but this mixture is inferior to Amatol in its
explosive effect. The specific gravity of Dinitrobenzene is about
the same as that of Trotyl.
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Trinitroanisol is a greenish-yellow comBound melting at 64° C.
when pure. The product used in German bombs is not very pure,
and melts at a considerably lower temperature. It is usually east
into the bombs, and forms a soft mass of large crystals with a
greasy appearance.

Itis readily decomposed by moisture, giving Picric Acid and
Methyl Alcohol, so that the same precautions against the presence
of lead, &c., have to be taken as in the case of Picric Acid. This
explosive does not appear to be used very frequently in German
shells or bombs.

Explosive properties.—These are similar to those of Picric Acid,
except that Trinitroanisol is somewhat more difficult to detonate.

Nitrolite or Trinitroanisol and Ammonium Nitrate.—This
mixture has been found in a Minenwerfer projectile, the propor-
tion being 65 per cent. Trinitroanisol, and 35 per cent. Ammonium
Nitrate.
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Gas Shells.

Description.—Gas shells fired from German howitzers and'
Minenwerfer contain a lead receptacle filled with liquid, in the
cylindrical portion, and a small bursting charge in the head.
Scattered by the force of the explosion, the liquid evaporates.
According to the nature of the gas thus formed, the various liquids
employed may be classed under one or both of the following
headings:—

(1) jMehrymatory, or those which primarily attack the eyes,,
although, when the vapour is concentrated, the lungs may
be affected and vomiting produced.

(2) Asphyxiating, or those which primarily attack the lungs,.
and also, to a certain extent, the eyes.

Of the liquids employed, benzyl bromide and xylyl bromide
(both lachrymatory) evaporate slowly. 'File gas formed is very
heavy and hangs low over the ground, like mist, lodging in woods,,
hollows, trenches, shelters and cellars. Its irritant effect may
sometimes be felt for hours.

Bromethylmethylketone (lachrymatory) is more powerful at first
than the above, but the liquid, being more volatile, its gas dissi-
pates more rapidle/.

Chlormethylchloroformate (lachrymatory and asphyxiating) is a
strong irritant. It is, however, much more volatile and less dense
than either of the above, and so dissipates more rapidly.

According to a German document, much moisture in the ail-
favours the employment of gas shells ; heavy rain reduces the
effect; severe cold precludes their use.

There is a remark in the same document to the effect that the
bursts of gas shells are no more difficult to observe than those of
ordinary shells, and that the amount of smoke produced by the
explosion is identical.

Employment.—The tactical employment of a gas shell depends
upon the nature of the gas liberated by its explosion.
In the case of 15 cm. shell .—

T Shell (benzyl bromide and xylyl bromide) are used against a
position or an area which It is not desired to occupy, but.
the use of which is to be denied to the enemy for some
time. *
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with a view to its occupation.

Shell.

Minenwerfer:

Howitzer:

105 cm. (Long
Shell)

15 cm. (1912 Pat-
tern Shell)

15 cm. (1912 Pat-
tern Shell)

chlormethylicliloroformate) are used when it
ed to drive the enemy quickly from a position,

Particulars of Gas Shells.

Liquid employed.

Nature.

Chlormetliyl-
chloroformate
(A. & L))

Chlormethyl-
chloroformate
(A.&L)

Bromethyl-
methylketonc

(L)

Benzyl bromide
and xylyl
bromide (L.)

Benzyl bromide
and xylyl
bromide (L.)

Chlormethyl-
chloroformate
(A.&L)

(A.) = Asphyxiating.

of this shell.

Volume.

Cub. cent.

460

7,700

2,350

2,350

Colouring of shell.

Grey, with 2 white
bands.

Grey, with 2 yellow
bands.

Grey (yellow
head ?).

Grey, with black
head, and black
T below head.

Grey, with yellow
head and yellow
(black ?) K below
tiead.

(L.) = Lachrymatory.
* K2 is marked in black lettering on the lead container of one variety

it

is

For
tails

Pi‘«

10

o
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Incendiary Shells.

The shells used by the Germans for incendiary purposes are the
incendiary shells proper, viz., the 15-em. Rraiid-Granate, the
15-cm. Gr. 7.) d with celluloid filling, the 13-cm. Gr. with thermite
filling, and the Mittlere Iltirf-Afine with sodium and thermite
filling, and various shrapnel shell which produce incendiary effect,
e.g., 15-cm. Schr. 03 {gr.) {see page 144), 13-cm. Schr. {see page 136),
and 10-cm. Schr. 96 {see page 132).

The last two shells have moderate incendiary effect when fired
as percussion shrapnel, but their action is not certain. The German
instructions lav down that, under favourable conditions, common
shell and shrapnel of other patterns may produce incendiary effect,
either bv the tlame from the fuze or the flash of the burst, but this
effect cannot be relied on.

The inflammable material employed in the 75-cm. Brand-Granate
consists of a celluloid-camphor composition and yellow phosphorus
(]see page 92), and a similar filling is sometimes employed in the

5-m. Gr. 1') A {see page 90).

In the case of the 13-cm. Gr. and the Mittlere W'urf-Mine,
thermite is employed {see pages 6(5 and 168). ~ An analysis of the
therr{ute composition in the latter shell gave the following
results:—

per cent.
Magnetic oxide of iron ... 239
Aluminium........coovvniie, 11-2
Manganese dioxide ... 34-4
Lead sulphide 21-0.
Silicon o 42
Sulphur in combination, probably with
toiron. .. 5'6
Total... .. 100-3

This thermite composition is employed to melt and ignite
metallic sodium.
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Shells used with Captured Guns.

The Germans are manufacturing shells specially designed for use
with captured guns. The majority of these shells appear to be
painted yellow in the case of the 15 cm. guns, and sometimes have
one or more black bands painted round the ncse or centre of
cylindrical portion.

The charge is usually T.N.T., and is contained in a cardboard
ease bearing a label, of which the following is atypical example :—

Sprengladung f. franz. 155 mm. K.
Fp. 02 Schlebusch 1915. Lief. 86
Hanau 1915. L. 4.

|<n, Charge for French 155 mm. Gun. Charge consists of FJ'. 02
(>, T.N.T.) manufactured at Schlebusch in 1915, Batch No. 86.
Charge made up at Hanau in 1915, Batch No. 4.
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Naval Shells.

Details of German naval shells cannot be given in these “ Notes,” |
but a few general remarks will not be out of place, as there are
many naval and coast defence guns, etc.,, along the coast of
Belgium, some of which may be employed against the British
front.

The following table contains certain particulars of the nature
and marking of naval projectiles :—8§

Nature. German Name. €olour. Used with

Steel shot StaJdvollgeschoss Light-blue Practically all
guns of 15 cm.
and upwards.

Armour - piercing Ps-Granate Blue, with yellow- All modern
shell. head. guns of 15 cm.
and upwards.
Substitute  A.P. Ersatz Ps-Gran- YellowJ... 28 cm. and 30’5
shellf ate cm. guns.
H.E. Shell Spreng-granate... Yellow ... All guns of

8'8 cm. and
upwards, ex-

cept 24 cm.
Practice H.E. and Granaie Rcd§ . All guns of 8'8
common  shell cm. and up-

(cast iron) wards.

Shrapnel... Stahlscbrapnel... Blue ... Practically all
10-5 cm.,
15 cm., and

17 cm. guns.

* In addition to the distinctive colours given in this column, every
German naval shell has a black lacquer ring round the shoulder, and
every “filled ” naval shell has the nose painted black.

t The heads of these shells aro cast in one piece and have practically
the same contour and give the same ballistics as the capped armour-
piercing shell; the capacity for the bursting charge is also the same as
that of the A.P. shell, but for practice purposes they are used with a
small blowing charge only. They have a groove round the head, about
midway between pointand shoulder, corresponding to the lower extremity
of the cap of the A.P. shell.

J A black ring above the upper driving band denotes that the shell is
filled with an H.E. practice bursting charge.

§ A yellow ring below the shoulder denotes that the shell is filled
with an H.E. practice bursting charge.
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Of the above, the H.E. shell are those most likely to be
mencountered. The total weights of these shell and of their
bursting charges are, as a rule, smaller than those of the corre-
sponding shells used in the German Army, and the naval shells
have a greater range.

'The fazes employed differ from those of the Army shells, and
comprise nose, base, and internal fuzes.

Certain 15 cm. H.E. shells which are occasionally fired against
the British front arc filled with T.N.T., which is contained in a
cardboard case bearing a label of which the following is a typical
mexample:—

Einteilige Sprengladung fur 15 cm. Sp. Gr.
L/3T (Kz.)
2-940 kg. Fp. c/02 Rdf. Lief. 112/14

gefertigt Reinsdorf 1915 11 Lief.

Single charge for 15 cm. H.E. shell, length of which is 3’1
calibres (nose fuze): 2'940 kg. of Fiillpvtver 02 (ie, T.N.T.)
manufactured at Reinsdorf in 1914, Batch No. 112 : made up at
Reinsdorf in 1915, Batch No. II.

These shells are painted yellow, with a black ring round
eshoulder, and have special percussion nose fuzes of a simple.type
(direct action only) which are marked ““Sp. gr.”

It seems probable that these are fired from a naval 15 cm.
L/40 Q.F. gun, or possibly the older pattern 15 cm. L/35 Q.F. gun.
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3'7 cm. Revolver Gun Common Shell.

Used with Maximum range.
Ammunition. .
Gun. Fuze. Time. © perc'n.

yards. gards.
3'7 cm. Gr. (fixed 3'7 cm. Revolver 37 cm. Gr. Z. | ,280
ammunition) Gun. (Rifling,
12 grooves)

Material—Gast iron.

Weight —
Shell complete, 0'46 kg. (1'01 Ib.).
Bursting charge, 0'023 kg. (0'05 Ib.). Black powder.

Employment—Principal object : bombardment of trenches.

Sufficient effect at living targets. This shell replaces case shot
at ranges exceeding 330 yards. It requires 60 rounds to destroy
temporary %over, such as hastily piled sandbags.

Remarks—This shell has apparently been replaced by a new
pattern steel H.E. shell (a drawing of which is shown opposite)
which has been used on the British front.

The steel shell has a screwed-in base, the walls are 5 nun. thick,
and there is only one driving band.

For range table, see Appendix I.

* The amount of this cover is not stilted.
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3’7 cm. Gr.
Calibre, 3-7 cm. Cl « Ifi").

OLD PATTERN. NEW PATTERN (STEEL).

/'mtrSX. ¥----

Scale

Thickness of walls—
At A, 5 mm.

Thickness of base—8 mm.

Width of driving bands—
| Ipper band, 9 tnm., lower, 12 mm.

Distinctive markings—

+ Tlioso measurements are only approximate, as they have been taken
If.in rniiill-scale drawings, and have not been verified by actual
R of the shell itself. Throughout this book measurements
..... Imil with an asterisk arc merely approximate for the reason just
given.

(I 1111.38) c

HAOM™ON a OON. ..M 5! MARt.«O | ANE.W
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5 cm. Gun Common Shell.

Used with Maximum range.
Ammunition.
Gun. Fuze. Time.  Pere’n.
yards.  yards.
5cm. Gr. (fixed 5 cm.  Gun. 5cm. Gr. Z... 3,280
ammunition) (Rifling, . 24

grooves)

Material—Cast iron.

Weight—
Shell complete, 1’67 kg. (3'68 Ibs.?).
Bursting charge, 0085 kg. (0'19 Ib.). Black powder.

Employment —Principal object: to stop front and flank attacks
in the infantry attack at close quarters.
Sufficient effect at living targets.

Remarks—
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5 cm. Gr.
Calibre, 5-3 cm. (2-09")

Tlli< klIOBS of walls—
At A () hm.

Think iiobb of base—12 mm
W Id!li of driving band—13 fhm

| Hullnolive markings—

1 \l. n mromcent approximate only, see footnote on page 33.

[111H)
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1896 Pattern Field Gun H.E. Shell.

Used with Maximum range.
Ammunition.
Gtm. Fuze. Time. Perc'n.

yards. yards
F. Gr. Pair. Field Gun 96 n/A. Dopp. Z. 96 5,850 9,186
(fixed ammuni- (Rifling, 32 nlA
tion) grooves)

Material—Steel casting.

Weight-
Shell complete, 6'825 kg. (15'06 Ibs.

Bursting charge, 0'165 kg. (0'36 Ib.;. Grf. 88 (picric acid,
stemmed in).

Employment— With percussion fuze: destruction of targets
capable of offering resistance (shielded batteries in the open at
close ranges), against troops in tall timbered woods, as well as
living targets beyond the maximum range with time fuze.

time fuze: against targets close behind cover (shielded
batteries, protected observation posts, troops sitting in trenches,
reserves behind houses, &c.), and aeroplanes, especially at Iong
ranges.

Remarks—Specimens of this shell have been found containing
40 g. of red phosphorus.

For range table, see Appendix II.

With a certain proportion of fuzes up to 7,820 yards.
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7’7 cm. Gr. 96.
Calibre, 7'7 cm. (3-03").

SCALE-I.

Tlililmoss of walls—

At. A, RS mm.
Al It, ¥4'5 mm.
Al <18 mm.

W Mil'li of driving band—8 mm.

IHhHih live markings—

nimllu of less recent manufacture are coloured yellow with
liliiii head.

* In mm. in shells of less recent manufacture,
f J I min. in shells of less recent manufacture.

mrivum AS&hS.iXTh S’ Maft”iNtt LANLw.C
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Field Gun Universal Shell.

Used with Maximum range.
Ammunition.
Gun. Fuze. Time. Perc'n.
yards.  vards.
F.K. Pair. FieldGun96n/A. K.Z.1l .. 5468+ 9,186
(fixed (Rifling, 32
ammunition) grooves)

Material—Cast steel.

Weight-
Shell complete, 6'8 kg. (150 Ibs.).
Bursting charge—In head, 0'16 kg. (0'35 Ib.) T.N.T.
Among bullets kg. ( bs.? T.N.T.
At base, 0'075 kg (0'161b.). Black powder,
Bullets—300 10 g. bullets, 45 to the Ib.

Employment—As percussion H.E. shell: destruction of targets
capable of offering resistance (shielded batteries in the open at
close ranges), against, troops in tall timbered woods, as well as
living targets at ranges beyond the maximum with time fuze.

As time shrapnel: against all living targets, except when these
are close behind or under cover (e.g., behin shields, at the bottom
of trenches, or in shelters), or in tall timbered woods.

As time I1.E. shell: against targets close behind cover (shielded
batteries, protected observation posts, troops sitting in trenches,

reserves behind houses, &c.), and aeroplanes, especially at long
ranges.

Remarks—This ““Universal” shell may be described as a
shrapnel with a high-explosive burster in the head and high-
explosive among the bullets. The shell can be used in three ways,
viz., as percussion H.E. shell, time shrapnel or time H.E. shell.

When used as time or percussion H.E. shell, the high-explosive
in the head and among the bullets, detonates, giving the effect of a
powerful high-explosive shell.

When used as time shrapnel in air, the head flies forward

forming a high-explosive shell on its own account, the remainder of
the shell acting as shrapnel.

Bor range table, see Appendix’ll.

* Dopp. Z. 96 n/A can also be used with this shell.
+ With a certain proportion of fuzes up to 7,655 yards. K.Z. 11
fuzes have recently been found graduated up to 7,200.jn. (7,874 yards).

f
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(7’7 cm.) Einheits-Geschoss.
Calibre. 7-7 cm. (3'03").

] Scale—1i.
Thickness of walls—
At A, 6 mm.
At 1!, 4’75 mtn.
Al C, 10 ram.

Thickness of base—9 mm.
Willlll of driving band—9 mm.
Distinctive markings—

lloininkH The. internal arrangement of this shell is very similar
In Ih.it of the Light Field Howitzer Universal Shell {see
piign 49R
li inline specimens of this shell which were fired from anti-
iilh i.ill guns, there is an aluminium box, 20 mm. deep, con-
i lining 40 10-g. bullets embedded in a mixture of red phos-
Ph .rm and paraffin wax ; the tog of this box is 136 mm.
ninw the top of the shell. The bullets above this box are
i inin.ihled in T.N.T., those below it (80 in number) in resin.

MATrthiSON uih b tiNd.W
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1914 Pattern Field Gun H.E. Shell.

Used with Maximum range.
Ammunition.
Gun. Fuze. Time.  Perc’n.

yards. yards.
F. Gr. Pair. 14 FieldGun96n/A. K.Z. 14 '9,186
(fixed  iimmu- (Rifling, 32 Dopp. Z. 96 5,850 9,186
nition) grooves) n/A

K.zZ. 11 5.468f 9,186

Material—Cast iron.

Weight—
Shell complete, 6’8 kg.| (15'0 Ibs.J).

Burstin? charge, 0'26 kg. (0'57 Ib.) Astralite, or 0’13 kg.
(029 Th.) Amatol.§

Employment—HWst percussion fuze: destruction of targets
capable of offering resistance (shielded batteries in the open at
close ranges), against troops in tall timbered woods, as well as
living targets beyond the maximum range with time fuze.

With time fuze: against targets close behind cove); (shielded
batteries, protected observation posts, troops sitting in trenches,
reserves behind houses, &c.), and aeroplanes, especially at long
ranges.

Remarks—This shell was introduced in the autumn of 1914.
Its simple design enabled it to be manufactured comparatively
quickly in large quantities by private firms which were not
equipped specially for the production of shells. The shell did not
prove satisfactory, and many complaints were received from the
troops regarding its defects; as a result of this, the 1915 pattern
cast steel shell was introduced (see page 42).

For range table, see Appendix 11.8

* With a certain proportion of fuzes up to 7,820 yards.

+ With a certain proportion of fuzes up to 7,655 yards. K.Z. 11
fuzes have recently been found graduated up to 7,200 m. (7,874 yards).

t The weight varies considerably according to the material of which
the fuze is constructed.

§ Shells have been found stamped “ Fp. 60/40 ” indicating Amatol
containing 40 per cent, of T.N.T.
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K. Gr. 14.
Calibre, 7°7 cm. (3'03").

Thickness of walls—

At A, 10 mm.
At B, 21 mm.

Thickness of base—24 mm.
Width of driving band—9 mm.

Distinctive markings—Shells which have a white ring, 3 cm.
wide, painted round the head, are filled with a superior
explosive: a similar black ring indicates that the shell is
Idled with the same explosive as that employed in the
regulation pattern ammunition, viz., Fp. 02 or T.N.T.

A large ““A” stencilled in white on the head indicates the
employment of acfropelling charge which produces a lower
initial velocity, and is particularly sensitive to heat.
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1915 Pattern Field Gun H.E. Shell.

Used with Maximum range.
Ammunition.
Gun. Fuze. Time. Perc’n.
yards.  yards.
F. Gr. Patr. 15 Field Gun9 n/A. A" Z. 14 9,186
(fixed ammu- (Rifling, 32 K.Z.11 5,468 9,186
nition) grooves)

Material—Cast steel.

Weight—

Shell complete, 6'8 kg.i (150 Ibs. f).
Bursting charge, kg. ( Ibs.).

Employment— 1171t percussion fuze: destruction of targets
capable of offering resistance (shielded batteries in the open at
close ranges) against troops in tall timbered woods, as well as
living targets beyond the maximum range with time fuze.

H7zi< time fuze: against targets close behind cover (shielded
batteries, protected observation posts, troops sitting in trenches,
reserves behind houses, &c.), and aeroplanes, especially at long
ranges.

Remarks—This shell was introduced in 1915 to replace the
1914 pattern shell which proved defective in many respects.

For range table, see Appendix II.

* With a certain proportion of fuzes up to 7,655 yards. K.Z. 11
fuzes have recently been found graduated up to 7,200 in. (7,874 yards).

t The weight varies considerably according to the material of which
the fuze is constructed.
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K. Gr. 15.
Calibre, 7’7 cm. (3'03").

Thickness of walls—

AtA.  nnn.
AtB. mm.

Thickness of base— mm.
Width of driving band.—  ram.

Distinctive markings—Painted grey, with yellow head.
Shells which have a white ring, 3 cm. wide, painted round
[lie head, are filled with a superior explosive : a similar black
ring indicates that the shell is filled with the same explosive
as that employed in the regulation pattern ammunition, viz.,
[)>. 02, or T.N.T.
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1882 Pattern 9 cm. Field Gun Segment Shell.

» Used with Maximum range.
Ammunition.
' Gun. Fuze. Time.  Perc'n.

yards.  yards.
9 cm. Gr. 82 9 cm. Field Gun Gr. Z.82 .. 7,109
73/88 (Rifling,
24 grooves)

Material—Cast iron.

Weight—
Shell complete, 7'0 kg. (15'43 Ibs.).
Bursting charge, 0'22 kg. (0'48 Ib.). Black powder.

Employment-

Remarks—This is an old-fashioned segment shell.

The 9 cm. Field Gun was replaced by the Field Gun 96 n/A.,
but the gun is being used in the present trench warfare, and this
segment shell has been found occasionally.

For range table, see Appendix I11.



9 cm. Gr. 82.
Calibre, 8-8 cm. (3-46")

Scale-i.

Thickness of walls—

At A, 24 m.
At B, 6 to 21 mm.

Thickness of segment rings—14 mm.

Thickness of base—17'5 mm.
Width of driving bands—Upper band, 10 fam., lower, 8 mm.

Distinctive markings—

Measurement approximate only, see footnote on page 33.

RRISO-X* +.CM.UTKST MOVING IANF.x
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1888 Pattern 9 cm. Field Gun H.E. Shell.

Used with Maximum range.

Ammunition. )
Gun. fuze. Time. I’erc’n.

yards.  vards.

9 cm. Gr. 88 9 cm. Field Gun Dopp. Z. 91 ... *4,921 7,109
73/88 (Rifling,
24 grooves)

Material—Steel casting.

Weight-
Shell complete, 7'5 kg. (16'53 Ibs.).
Bursting charge, 0165 kg. (0’36 Ib.). Grf. 88 (picric acid,

stemmed In).

Employment—Principal object: to engage troops at short and

medium ranges. ] ) ) ) )
Good effect against materiel, shielded batteries (direct hits) and

masonry which is weak or already shaken.
Sufficient effect at living targets, even in high woods or

buildings.
Remarks—A variation of this shell was reported on the British

front in February, 1916, painted blue, with Kz. Gr. Z. /.{fuze, and
walls 12 mm. thick. The base of the shell was seated out like the

" bottom of a wine bottle.

Another variation of this shell has been reported, on both the
French and British fronts, which differs in the following

respects.—
Colour—Red.
Fuze—H.Z. lif or K.Z. 1J..
Material—Cast iron.
Weight—
Shell complete, 7'39 k%< (16'3 Ibs.). N
Bursting charge, 021 kg. (0'46 Ib) Fp. GOjJi0 (amatol).
Thicknesi of miralls—20 mm.
Driving band—Lower band, 15 mm. above base.

A third variation, somewhat similar to the last, is painted
black and has an Il.Z. Vet. fuze.

For range table, see Appendix I11.
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9 cm. Gr. 88.
Calibre, 8'8 cm. (3-46").

Scale—4.

Thickness of walls—
At A, 18 m

Thickness of base—22mm
Width of driving bands—Upper band, 11 tam., lower, 6 rm.

Distinctive markings—Variations of this shell are reported as
being coloured blue, red and black respectively, see “Remarks”
on page opposite.

1 Aleiisureinent approximate only, see footnote on page 33.

harpisow A’'SOHiiirH.sTMAr.riNs i.anc.a. 0.
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1905 Pattern Light Field Howitzer
Universal Shell.

Used with Maximum range.
Ammunition.
Gun. Fuze. Time. Perc’n.
yards.  yards.
F.1l. Gesch. 05 ... 105 cm. Light HZ. 05 5,796 6,890
Field Howitzer,
98/09 (Billing,

32 grooves)

Material—Steel.
Weight-
Shell complete, 157 kg. (34’6 Ibs.).
Bursting charge:
In head, 0'34 kg. (075 Ib.). T.N.T.
Among bullets, 0'56 kg. (123 Ibs.). T.N.T.
At base, 0'15 kg. (0'33 Ib.).  Black powder.

Employment—Aspjercussion I1.E. shell, withdirectaction: destruc-
tion of targets capable of offering resistance (shielded batteries in the
open at close ranges), against troops in tall timbered woods, as well
as living targets at ranges beyond the maximum with time fuze.

As percussion H.E. shell, with delay action: against living targets
under overhead cover of a nature likely to be encountered in held
warfare. Demolition of solid masonry. Against targets in the
interior of houses.

Js time shrapnel: against all living targets, except when
these are close behind or under cover (e.g., behind shields, at the
bottom of trenches, or in shelters), or in tall timbered woods.

As time I1.E. shell: against targets close behind cover (shielded
batteries, protected observation posts, troops sitting in trenches,
reserves behind houses, &c.), aeroplanes, especially at long ranges.

The effect is considerably greater than that of the Field Gun
Universal Shell, both in depth and laterally.

Remarks—This “Universal” shell may be described as a
shrapnel with high-explosive burster (f Ib.) in the head and high-
explosive (1£ Ibs.) among the bullets (400 10g. bullets, 45 to the
Ib.?. The shell can be used in four ways, viz., as percussion H.E.
shell with or without delay action, time shrapnel or time H.E. shell.

When used as time or percussion H.E. shell, the high-explosive
in the head and among the bullets detonates, giving the effect of a
powerful high-explosive shell.

When used as time shrapnel in air, the head flies forward,
forming a high-explosive shell on its own account, the remainder
of the shell acting as shrapnel.

This shell was designed to replace the 1898 pattern shell and
1898 pattern shrapnel, both of which are probably obsolete.

For range table, see Appendix IV.

* With a certain proportion of fuzes up to 6,890 yards.
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F.H. Geschoss, 05.

(Einheits-geschoss).
Calibre, 10-5 cm. (4'13").

T.NT.
in thin
brass case

Bullets
set.in
resin.

Black
powder

I'liirhikinh of walls—

Al A, 7 linn. SCALE-37.
At 1l, 9 mm.

Tliii liiiohs of base—17 mm.
Whl It of driving band—13'5 mm.
HintlilOtive markings—

‘m"Hi  In some specimens the shell, for a depth of 24 inches below
I'ln. L1nai. cnso, contains no bullets, this space being filled with amatol.

HARRISON t SONALITH ST MARTINS LANE.W.C.
(11 Tiiiin)

i)
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1914 Pattern Light Field Howitzer

H.E. Shell.
Used with | Maximum range.
Ammunition.

Gun. Fuze. Time.  Pcrc’n.
yards.  yards.
H. Gr. 14 10’5 cm. Light H.Z. 14 6,890
Field Howitzer H.Z. 05 Gr. ... 5796 6,890

98/09 (Killing,

32 grooves)

Material—Cast iron.

Weight-
Shell complete, 15'5 kg.+ (34’17 Ibs.).
Bursting charge, 0'4 to 0'6 kg. (0’9 to 1'3 Ibs.). T.N.T.J

Employment—As percussion shell with direct action: destruction
of targets capable of offering resistance ﬁshielded batteries in the
open at close ranges), against troops in tall timbered woods, as well
as living targets at ranges beyond the maximum with time fuze.

The effect is considerably greater than that of the Field Gun
Universal Shell.

Asipercamon shell with delay action: against living targets
under overhead cover of a nature likely to be encountered in field
warfare. Demolition of solid masonry. Against targets in the
interior of houses.

As time shell: against targets close behind cover (shielded
batteries, protected observation posts, troops sitting iir trenches,
reserves behind houses, &c.), aeroplanes, especially at long ranges.

Tire effect is considerably greater than that of the Field Gun
Universal Shell, both in depth and laterally.

Remarks—This shell was introduced in the autumn of 1914.
Its simple design enabled it to be manufactured comparatively
quickly in large quantities bv private firms which were not
equipped specially for the production of shells. The shell did not
prove satisfactory and many complaints were received from the
troops regarding its defects : ar a result of this, the 1915 pattern
cast steel shell was introduced {see page 52).

For range table, see Appendix IV.

* With a certain proportion of fuzes up to 6,890 yards.
+ The weight varies considerably.
J Other explosives are also used, e.g., amatol.
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H. Gr. 14.
Calibre, 0 cm. (4-13").

[ lilvlt iionh of walls—

Al A 21 nun.
Al 11, 21) nun.

['lii. hilium of base—33 non.

Will i of driving band.—12 mm.

IHnIiii live markings—Shells which have a white ring, 3 cm.
1lib painted round the head are fdlcd with a superior
‘spl.nivc; a similar black ring indicates that the shell is

llliml with the same explosive as that employed in the
i+ ipilul uni pattern ammunition, viz., /'/>. 02 or T.N.T.

Hi 1 11lilH) D2

®#UUINSON *-JWiuTKSTMAW1|h1 L.M
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1915 Pattern Light Field Howitzer H.E.
Shell.

Used with Maximum range.
Ammunition.

Gun. 'Fuze. Time. I’erc’n.

yards.  yards.
JI. Gr. 15 105 cm. Light. S.Z. 14 6,890
Field Howitzer 11.Z. 05 Gr.... 5,796 6,890
98/09 (Rifling,
32 grooves)

Material— Cast steel.

Weight-
Shell complete, kg. ( Ibs.).
Bursting charge, kg. ( Ibs.).

Employment——percussion shell with direct, action : destruction
of targets capable of offering resistance (shlelded batteries in the
open at close ranges), against troops in tall timbered woods, as
well as living targets at ranges beyond the maximum with
time fuze.

/1s yercwssron shell with delay action: against living targets
under overhead cover of a nature likely to be encountered in field
warfare. Demolition of solid masonry. Against targets in the
interior of houses.

As time shell : against, targets close behind cover (shielded
batteries, protected observation posts, troops sitting in trenches,
reserves behind houses, &c.), aeroplanes at long ranges.

The effect is greater than that of the 1914 pattern shell.

Remarks—This shell was introduced in 1915 to replace the
1914 pattern shell, which proved defective in many respects.

For range table, see Appendix IV.

* With a certain proportion of fuzes up t.o 6,890 yards.
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H. Gr. 15.
Calibre, 10-5 cm. (4-13").

| itk of walls—

\i A nun.
\i I, mm.

['lili Inous of base— mm.

WbI!li of driving band— mm.

liiui Im | lvo markings—Painted grey, with yellow head.
Hindis which have a white ring, 3 cm. wide, painted round the
I....I nr." tilled with a suFerior explosive ; a similar black ring
Inilli'iitiH that the shel

is filled with the same explosive as
Hiii employed in the regulation pattern ammunition, viz.j
I'r m-T.N.T.
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Experimental or Long Pattern Light Field
Howitzer H.E. Shell.

Used -with Maximum range.
Ammunition.

Gun. Fuze. Time.  Percn.

yards.  vards.
Lange F.U. Gr. 105 cm. Light ZA2. 05. &r 5,796+ 6,890
formerly Ver- Field dlowitzer
suchs-F.B.. Gr. 98/09 (Rifling,
32 grooves)

Material—.Steel.

Weight—
Shell complete, 15'6 kg. (34'4 Ibs.).
Bursting charge, 1‘8 kg. (4'0 Ibs.). Amatol or cast T.N.T.

Employment—As percussion shell with direct action : destruction
of targets capable of offering resistance (shielded batteries in the
open at close ranges), against troops in tall timbered woods, as well
as living targets at ranges beyond the maximum with time fuze.

As percussion shell with delay action: against living tar?ets
under overhead cover of a nature likely to be encountered in field
warfare. Demolition of solid masonry. Against targets in the
interior of houses.

As time shell; against targets close behind cover (shielded
batteries, protected observation posts, troops sitting in trenches,
reserves behind houses, &c.), and aeroplanes, especially at long
ranges. It is effective against living targets in the open.

he effect is greater than that of the Light Biehl Howitzer
Universal Shell.

Remarks—This shell was introduced in 1915 after satisfactory
reports had been received from the front as to its action. Its
name was then changed from ““Experimental” to ““Long Shell.”
The shell is also used as a gas shell, see page 27.

For range table, see Appendix 1V.

* When used with this shell, the extreme top of the fuze is painted
red.

+ With a certain proportion of fuzes up to 6,890 yards.
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Lang}e F.H. Gr.
ormerly
Vers. F.H. Gr.

riih luiHHs of walls—

Al A, 12 mm.
Al B, 15 mm.

ilili liiobb of base—25 mm. (21 mm. in some specimens).
Width of driving band—14 mm.

Hinlliml.ive markings—Shells of less recent manufacture are
piilnleil liekl-grey with red head.
Hliviln which have a black ring painted round the head are
Illind with the same explosive as that employed in the
i' Hulntion pattern ammunition, viz., Fp. 03 or T.N.T.
Ilm yellow paint shown above sometimes extends to about
 liii'lioh below the junction of the head and body of the shell.

HARRISCM 890«S.urH.FITMAPTW  LANC.W.C.
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1896 Pattern 10 cm. Gun H.E. Shell.

Used with Maximum range.
Ammunition.
Gun. Fuze. Time. Pere’n.
yards.  vards.
10 cm. Lggr. 10 cm. Gun Gr. Z. 04 .. 11,264
Patr. (fixed (Killing, 32
ammunition) grooves)
10 cm. Gun 04 11,264
(Rilling, 32
grooves)
10 cm. Gun 14 11,264
(Rifling,
grooves)

Material—Steel.

Weight-
Shell complete, 18 kg. (39’68 Ibs.).

Bursting charge, 2’2 kg. (4’85 Ibs.), Fp. 02, or Grf. 88 (cast
T.N.T. or picric acid).

Employment—Principal obg'ect: to engage living targets, to
sweep lines of communication of all kinds, to bombard localities.

IFiiA direct action: good effect against mat&riel, against light
overhead cover when the angle of descent is sufficient, against,
earthworks and buildings.

Sufficient effect at living targets when the ground is hard (this
effect is reduced when the surface of impact is soft); against
targets in high woods and localities ; against field wire entangle-
ments with wooden posts.

With delay action: has good effect against living targets, even

on soft ground, when the projectiles burst in the air after having
ricochetted.

Remarks—For range table, see Appendix V.
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10 cm. Gr. 96.
Calibre, 10'5 cm. (PL.'11).

Scale—6.
Thickness of walls—
At A, 12 mm¥*
Thickness of base—30 rnm
Width of driving band—15 thm.

lhid iactive markings—

Measurement approximate only, see footnote on page 33.

W>.&S0S3,1ITH S! "IAIZ
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10 cm. Gun H.E. Shell.

Used with Maximum range.
Ammunition.

Gun. Fuze. Time. Perc'n.

) yards.  yards.
10cm. Gr. Pair. 10 cin. Gun Popp. Z. 92 9,077 11,264
(fixed ammuni-  (Rifling, 32 f. 10cm. K.

tion) grooves)
10 cm. Gun 04 » 9,077 11,264
(Rifling, 32
grooves)
10 cm. Gun 14 5 9,077 11,264
(Rifling,
grooves)
J0 cm. Gun with 9,296 11,811
Overhead Shield
(Rifling, 32
grooves)
10 cm. Gun in » 9,296 11,811

Turret (Rifling,
32 grooves)
10 cm. Gun, Re- 9,296 11811
inforced inTur-
ret (Rifling, 32
grooves)
10 cm. Short Gun 8,640 10,608
in Turret
(Rifling, 32
grooves)

Material—.Steel casting.

Weight—
Shell complete, 17’8 kg. (3924 Ibs.).

Bursting charge, 0'67 kg. (1'48 Ibs.). Grf. 88 (picric acid,
stemmed in).

Employment—Principal object: to engage living targets, to
sweep lines of communication of every kind, to bombard localities
and captive balloons. When the gun is on a pivot mounting it is
suitable for engaging aerial targets of all kinds.

The 10 cm. Or. is less effective than the 10 cm. Gr. 9(1.

Remarks—For range tables, see Appendix V.
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10 cm. Gr.
Calibre, 10-5 cm. (4'13™).

Scale-"6"

Thickness of walls—
At A., 22 min.

Thickness of base—32 fhm
Width of driving band—15 mm.

Distinctive markings—

* Measurement approximate only, see footnote on page 33.
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1914 Pattern 10 cm. Gun H.E. Shell.

Used with Maximum range.
Ammunition.
Gun. Fuze. Time.  Percn.
yards.  yards.
10cm. Gr.14 .. 10 cm. Gun 11.Z. 14 Vst.... 11,264
(Rifling, 32
grooves)
10 cm. Gun 04 11,264
(Rifling, 32
grooves)
10 cm. Gun 14 . 11,264
(Rifling,
grooves)
Material-
Weight—

Shell complete, kg. ( Ibs.)
Bursting charge, 0'9 kg. (1'98 Ib.)

Employment—Principal obgect to engage living targets, to
sweep lines of communication of all kinds, to bombard loca ities.

Good effect against materiel, against Ilght overhead cover when
the angle of descent is sufficient, against earthworks and buildings.

Sufficient effect at living targets when the ground is hard (this
effect is reduced when the surface of impact is soft) ; against targets
in high woods and localities ; against field wire entanglements
with wooden posts.

" EThehellTect is slightly less than that of the 1896 pattern 10 cm.

Remarks—For range table, see Appendix V.
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10 cm. Gr. 14.
Calibre, 105 cm. (4,13").

Thickness of walls—

Al A, mm.

At B, mm.
Thickness of base— mm.
Width of driving band— mm.

liut iactive markings—Painted grey.
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1914 A Pattern 10 cm. Gun H.E. Shell.

Used with Maximum range.
Ammunition.
Gun. Fuze. Time.  Perc’n.
yards.  yards.
10cm. Gr. 14A... 10 cm. Gun |I1.Z. 14 Vst.... 11,2H4
(11ifling, 32
grooves)
HI cm. Gun 04 » 11,264
(Rifling, 32
grooves)
10 cm. Gun 14 » 11,264
(Rifling,
grooves)
Material-
Weight—

Shell complete, kg. ( Ibs.).
Bursting charge, 0’7 kg. (1-54 1bs.).

Employment—Principal obg'ect: to enga%e living targets, to
sweep lines of communication of all kinds, to bombaid localities.

Good effect against materiel, against light overhead cover when
the angle of descent is sufficient, against earthworks and buildings.

Sufficient effect at living targets when the ground is hard (this
effect is reduced when the surface of impact is soft) ; against
targets in high woods and localities; against field wire entangle-
ments with wooden posts.

The effect is slightly less than that of the 1896 pattern 10 cm,
H.E. Shell.

Remarks—For range table, see Appendix V.
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10 cm. Gr. 14 A.
Calibre, 10'5 cm. (4'13").

Tliloknoss of walls—

Al A, mm.
At, B, mm.
Thickness of base—  mm.

Width of driving band—  mm.

IHal Inctive markings—Painted red.
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1888 a/A. Pattern 12 cm. Gun H.E. Shell.

Used with Maximum range.
Ammunition.
Gun. Fuze. Time. Perc'n,
yards.  yards.
12 cm. Gr. 88 a/A. 12cm.Heavy Gun Dopp. Z. S8 ... . 7,984
(Rifling, 30
grooves')

Material—Cylindrical portion, charcoal pig iron ; nose, mild
steel.

Weight-
Shell complete, 16’5 kg. (36'38 Ibs.).
Bursting charge, 0'74 kg. (1'63 Ibs.). Gif. 88 (picric acid,
stemmed in).

Employment—Principal ob#'ect: to engage living targets of all
kinds, sweep communications of all kinds, and bombard localities.
Sufficient effect at living targets, even in high woods, localities
and buildinf?s.
Slight effect against materiel, wire entanglements with wooden
posts, light blinded cover and earthworks.

Remarks—For range table, see Appendix VI.

Dopp. Z. 88 is only used as a percussion fuze.



12 cm. Gr. 88 a/A.
Calibre, 12'03 cm. (4-73").

ScALE-6.

[ lih liiiunh of walls—

Al A, 15 rmm.

\l 11, 27 mm.
I'hli himim of base—30 mm.
WIIlli of driving bands—12 fm

lihil limlivo markings—

" \|. i ‘iiroment approximats only, see footnote on page 33.

i | 11139)

XApftISO)»*6<»»5.LCKiJ! MAWTINft LMtAS
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13 cm. Gun H.E. Shell.

Used with Maximum range.
Ammunition.
Gun. Fuze. Time. lerc’n.
yards.  yards.
13 cm. Gr. 13 ¢cm Gun Z? Bd.Z. 10 15,748
(Rifling, 36
grooves)

Material -Steel.

Weight-
Shell complete, 40 k%. (882 Ibs.%.
Bursting charge, 401 kg. (8'84 Ibs.). Fp. 02 (cast T.N.T.)

Employment—Principal object: to engage living targets in
the open or insufficiently covered ; to sweep communications of all
kinds; to bombard localities, fortresses, buildings, detraining
platforms, and parks; to destroy masonry, penetrate concrete
escarp walls and earthworks.

With direct action: good effect against living targets, even in
high woods and localities, against materiel, earthworks, strong
vertical masonry, and light concrete works.

Slight effect against blinded cover.

117t/j dday action: good effect, especially with double delay
action against strong masonry, concrete escarp walls and earth-
works. Asingle round will penetrate a concrete vertical wall

feet thick.

Remarks—This shell is also employed as an incendiary shell,
being then filled with thermite (see page 28).
For range table, see Appendix VII.

* Has superseded 13d. Z. 06.
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13 cm. Gr.
Calibre, 13-5 cm. (5-31").

Scale -to.

i lili limum of walls—
\lI A 15 linn.
Al Il, 18 min.
fhlulimiMii of base—42 mm.
WItHIi Il driving bands—Upper band, 24 mm., lower, 22 mm.

HIimllvo markings—Shells of less recent manufacture do not
m hui......| rings round the cylindrical portion.

in 1lii.m) E 2

MAF<P-50N iVS™-HS .** ;i*MAHTIHE» 1.Mt
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1914 Pattern 13 cm. H.E. Shell.

Used with Maximum range.
Ammunition.
Gun. Fuze. Time. Perc’n.
yards. yards.
J3cw. Gr. 14 13 c¢cm  Gun Gr.Z. 14 .. 15,311
(Killing, 36
grooves)
Material—Cast steel.
Wel ht—
Shell complete, kg. ( Ibs.

)-
Bursting charge, 1'6 kg. (3'5 Ibs.).

Employment—Effect at least equal to that of the 13 cm. shell
against living targets. Effective against thin masonry.
No effect against concrete or armour plate.

Remarks—For range table, see Appendix VII.
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13 cm. Gr. 14.
Calibre, 135 cm. (5-31").

Tltirhmitin of walls—
Al luli, 13'6 min. (?)
»milre, 26 mm. (?)
Thh'liimim of base— mm.

Whllli of driving- band— mm.

Hie Im llv<' markings—Painted grey.
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1880 Pattern 15 cm. Common Shell.

Used with Maximum range.
Ammunition. .
Gun. Fuze. Time. Perc’n.
yards.  yards.
15cm. Gr.80 .. 15 com. Gun Gr.Z.82 .. ‘8,312
(Ringkanone)
(Rifling, 24
grooves)
15 com. Gun
("Lange Ring- — 7,929

kanone) (Rifl-
ing, 24 grooves)

Material—Cast iron.

Weight-
Shell complete, 27'5 kg. (60'6 Ibs.).
Bursting charge, 1’9 kg. (4'2 Ibs.). Black powder.

Employment—Principal object: to engage targets in the
open or insufficiently covered, to sweep communications of all
kinds and to bombard localities.

Sufficient effect against living targets even in high woods or
localities and against light overhead cover if the angle of descent
is sufficient ; against weak or shaky masonry and materiel.

Slight effect against field wire entanglements with wooden
posts.

Remarks—For range table of Ringkanone, see Appendix VIII.
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15 cm. Gr. 80.
Calibre, 14-97 cm. (5-89").

Scale—|o-

| lili liimHH of walls—

Al A, -1H mm.
Al 11, 25 mitn.

I'ho lim ini of base—30 mm.

Willl'li of driving bands—Upper band, 17 fnrn., three lower
liiiiiilk, 5 fm.

ilnl Im llvo markings—Shells of less recent manufacture are
|mliitiid rod with yellow heath

< \li | inuinont approximate only, see footnote on page 33.

*MS. -. -on H SCiNSKIITH. Sr IMS
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1883 Pattern 15 cm. H.E. Shell.

- Used with Maximum range. |
Ammunition.
Gun. Fuze. Time.  Perc’n.
yards.  yards.
15cm. Gr.S3 ... Heavy Field Gr.Z.04 6,616
Howitzer Gr. Z. 96/04
(Rilling, 36
. grooves)
Ditto ITeavw Kield Gr.zZ. 04 .. 8,147
Howitzer 02 Gr. Z. 96/04
(Rifling, 36
grooves)
Ditto Heavy Field Gr. Z. 04 8,093
Howitzer 13 Gr. Z. 96/04
(Rifling,
grooves)

Material—Steel.

Weight—
Shell complete, 39 kg. (86 Ibs.).
Bursting charge, 5’89 kg. (13 Ibs.). Grf. S3 (cast picric acid).

Employment —Principal object: to engage living targets
behind or under cover ; batteries, especially shielded batteries, and
materiel ; destruction of fieldworks or semi-permanent earthworks
not Protected with concrete ; stout masonry and light splinter-
proof armour plates.

The characteristics of this shell are generally similar to those of
the 1896 Pattern 15 cm. Shell (see p. 76). The burster being
smaller (13 Ibs. against 16 Ibs.), the effect is less.

Remarks—For range tables of Heavy Field Howitzers
13 and 02, see Appendices X and XI.
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15 cm. Gr. 83.
Calibre, 14’97 cm. (5'89").

ScALE-rb.

Thickness of walls—

At A, 23 hm

At B, 17 m
‘I'ltickness of base—40 rmm
Width of driving band—18 thm.

Ilinlinotive markings—

* Mr.-isiireinent approximate only, see footnote on page 33.

HANRISOMf. ST MAPTINS LAHC.W/
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1888 Pattern 15 cm. H.E. Shell.

. Used with Maximum range.
Ammunition. .

Gun. Fuze. Time. Perc'n.
yards.  yards.
li) on. Gr. 88 .. 15cm. LongGun Popp. Z. 92 ... 10,936
15 cm. Howitzer Gr. Z. 82 7,874

in Turret {kp.y
Heavy Field How- 6,616

itzer

Heavv Field 8,147

Howitzer 02
(Bifling of each
of the above, 36

grooves)
Heavy Field How- 8,093
itzer 13 (Rifling,
grooves)
15 cm. Heavwv 6,616

Coast Defence
Howitzer (Rifl-
ing, grooves)

Material -Pig iron.

Weight—Shell complete, 42 3 k?' (9325 Ibs.)

Bursting charge, 1'5 kg. (3'3 Ibs.). Grf. 88 (cast picric acid).

Employment—Principal object (with 15 cm. Long Gun): to
engage living targets in the open or insufficiently covered, and
targets behind cover ; to sweep communications of all kinds;
to bombard localities, detraining platforms, and parks.

Good effect against living targets, even in high woods and
localities, against light overhead cover, if the angle of descent is
sufficient, and against weak or shaken masonry.

Sufficient effect against materiel.

Principal object (with Heavy Field Howitzers): to engage
living targets behind or under cover ; batteries, especially shielded
batteries, and materiel; destruction of fieldworks or semi-permanent
earthworks not protected with concrete ; stout masonry and light
splinter-proof armour plates.

WitA direct action: sufficient effect against living targets in
the open or covered, even in high woods and localities ; against
materiel, especially shielded guns, trenches, and field casemates
covered with a Ia)(]er of earth up to 20" thick ; against field wire
entanglements with wooden posts, and thin masonry.

IfPA delay action: sufficient effect at field casemates covered
with 20" to 40" of earth, if the supporting posts are not too stout.

On account of its small burster, this shell is considerably inferior
to 45 cm. Gr. 12, 15 cm. Gr. 0Jf, 15 cm. Gr. 96 and 15 cm. Gr. 83
against targets offering resistance ; but the effect on living targets
is better than that of 15 cm. Gr. 96 and 15 cm. Gr. 83.

* Popp. Z. 92 was formerly used with this shell, but it has been
superseded by Gr. Z. 82 (Kp.) when used with howitzers.
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15 cm. Gr. 88.
Calibre, 14-97 cm. (5*89").

Scale- iO.

TlilHiiiohs of walls—At A, 38mni.
[ ilrlillOHS of base—42 mm.

Willlli of driving band—20 mm.
Hlulinc.tive markings—

Hi iiiiii lin  For range tables, see Appendices 1X, X, Xl and XII.

KMan?'ON ATMMyIH> | A
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1896 Pattern 15 cm. H.E. Shell.

Used with Maximum range.
Ammunition.
Gun. Fuze. Time.  Percn.
yards.  yards.
15cm. Gr.96 .. 15cm. LongGun Gr. Z. 04 10,936
(Rifling, 36 Gr. Z. 96/04
grooves)
Heavy Field How- Ditto 6,616
itzer (Rifling,
36 grooves)
1l eavy Field Ditto 8,147
Howitzer 02
(Rifling, 36
grooves)
Heavy Field Ditto 8,093
Howitzer 13
(Rifling,
grooves)
Material—Steel.
Weight-

Shell complete, 39'5 kg. (87°1 Ibs.).
Bursting charge, 7'3 kg. (16'1 Ibs.). Grf. 88 (cast picric acid).

Employment—Princiﬂal object (with 15 cm. Long Gun) : to
engage living targets behind cover in the OEen or insufficiently
covered; to sweep communications of all kinds; to bombard
localities, detraining platforms, and parks.

Ifith direct action: %ood effect against materiel, especially
shielded guns; against field wire entanglements with wooden
posts, stout field casemates (if the angle of descent is sufficient)
and strong buildings.

Sufficient effect against living targets.

With delay action: good effect against stout field casemates
when the angle of descent is sufficient, and against strong
buildings.

Principal object (with Heavy Field Howitzers) : to engage living
targets behind or under cover ; batteries, especially shielded bat-
teries, and materiel; destruction of fieldworks or semi-permanent
earthworks not protected with concrete, stout masonry and light
splinter-proof armour plates.

Its effect is generally similar to that of the 1912 Pattern 15 cm.
Shell (see p. 84). Against targets offering resistance, especially
casemates, its effect is good on account of its large bursting charge
compared with the 1912 or 1904 Pattern Shells. Against living
targets and materiel its effect is decidedly inferior to that of the
1904 Pattern .Shell, and it is still less effective than the 1912
Pattern Shell.

Remarks—For range tables, see Appendices IX, X and XI.
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15 cm. Gr. 96.
Calibre, 14-97 cm. (5'89").

Scale - ra

Tliii liiionh of walls—

At A, 12 mm.

\i B, 17’5 mm. (see ““Section” above).
Tlili liiohb of base—40 mm.
Willlli of driving band.—15 mm.

Dldllimlivo markings—
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1903 Pattern 15 cm. H.E. Shell.

Used with Maximum range.
Ammunition.
Gun. Fuze. Time.  Perc'n.
yards.  yards.
15cm. dr.03 ... 15 cm. Gun Gr. Z.04 .. 17,060
with Overhead
Shield (i.S.Z2.)
(Billing,
' grooves)

Material -Steel.

Weight-
Shell complete, 50'5 kg. (111'3 Ibs.).
Bursting charge, 3'27 kg. (7’2 Ibs.). Fp. 02 (cast T.N.T.).

Employment
stations and materiel.

Good effect, even at long ranges, a%;ainst the above targets, and
it is effective against field wire entanglements.

IFitA delay action: it is used in bombardments and against
stout masonry.

direct action: against localities, railway

Remarks—
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15 cm. Gr. 03.
Calibre 14*97 cm. (5*89")

Scale-To.

Thickness of walls—At A, 25 rm
"Thickness of base—50 mm.

Width of driving bands—25 mm.
Distinctive markings—

" \leasurement approximate only, see footnote on page 33.

M«MNISO\ 1 ‘0S$,LnM .$» MAWHIW.i uANL.W
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1904 Pattern 15 cm. H. E. Shell.

Ammunition.

150n. Gr. 01

Used with

Gun.

Heavy Eicld

Howitzer
(Rifling, 36
grooves)

Heavy Field
Howitzer 02
(Rifling, 36
grooves)

Heavy Field
Howitzer 13
(Rifling,
grooves)

Material—Steel.

Weight-

Fuze.

Gr.Z.04 ..
Gr. Z. 96/04

Ditto ...

g
Shell complete, 40’5 1<". (89’3 Ibs.).
Bursting charge, 473 kg. (10'4 Ibs.).

Maximum range.

Time.  Perc'n.
yards. yards.
6,616
8,147
9,296

Fp. 02 (cast T.N.T.).

Employment—Principal object: to engage living targets behind

or under cover ;

batteries,

especially shielded batteries, and

materiel; destruction of fieldworks or semi-permanent earthworks
not protected with concrete, stout masonry and light splinter-proof

armour shields.

The effect is similar to that of 15cm. Gr. 12, but is slightly

less.

Remarks—For range tables, sec Appendices X and XI.

* Shells of less recent- manufacture are charged with Grf. 88 (picric

acid).
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15 cm. Gr. 04.
Calibre 1497 cm. (5'89").

Scale-re

Thickness of walls—At A., 20 n>in *
Thickness of base—42 mm
Willtli of driving band—16 mm.

hintmotive markings—

Measurement approximate only, see footnote on page 33.

di 11938)
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1906 Pattern 15 cm. H.E. Shell.

Used with Maximum range.
Ammunition.
Gun. Fuze. Time.  Percn.
yards.  yards.
15¢cm Gr. 06 .. 15 cm. Coast La. lid. Z. 1(F 8,530
Defence Gun
07 (Killing,
grooves)
15 cm. Gun with
with Overhead » » — 17,060
Shield (t.S.Z.)
(Rifling,
grooves)

Material—Steel.

Weight-
Shell complete, 50'5 k? (111'3 Ibs.).
Bursting charge, 3'26 leg. (7'2 Ibs) Fp. ft? (cast T.N.T.).

Employment—Principal object (with the 15 cm. Coast Defence
Gun): to engage living targets and thinly armoured vessels,
defence of channels, and counter-attacks against torpedo boats at
long ranges.

Good effect against living targets and when not
i)rotected and agalnst torpedo boats ; also against unarmoured or
ightly armoure superstructures and armour of small cruisers (up
to 2'4 inches thick)

With the 15 cm Gun with Overhead Shield, tins shell is fired
nnifA direct action against localities, railway stations and materiel.

Good effect even at long ranges against, the above targets ; it is
effective against field wire entanglements.

delay action: it is used in bombardments and against
stout masonry.

Remarks—

* Has superseded Rd. Z. 06.
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15 cm. Gr. 06.
Calibre 14-97 cm. (5-89").
A>

ScALE-io.

Thickness of walls—

At A, 130 mm.

At B, 28 tm.
Thickness of base—53 rm
Whnlth of driving bands—25 mm.

NIntiactive markings—

* Measurement approximate only, see footnote on page 33.

(b 11938) f2

VAMLIt <>«<] OONAUH V XALTIN- IANE
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1912 Pattern 15 cm. H.E. Shell.

Used with Maximum range.
Ammunition.

Gun. Fuze. Time. Percn.

i yards.  yards.

15cm. Gr.12 . lleavvField How- Gr. Z, 04 6,616

itzer (Rilling,
36 grooves)
Heavy FicldHow- . 8,147

itzerO'2 (Rilling,
36 grooves)
Heavy field How- " 9,296
itzer13 (Rifling,
grooves)

Material—Steel.

Weight—
Shell complete, 41'5 kg. (91'5 ths.).
Bursting charge, 6 kg. (132 Ibs.). Grf. 88 (picric acid).+

Employment—Principal object: to engage living targets behind
or under cover; batteries, especially shielded batteries, and
materiel; destruction of fieldworks or semi-permanent earthworks
not protected with concrete, stout masonry and light splinter-proof
armour shields.

irift direct action : good effect at living targets behind or under
cover, even in high woods and localities ; against materiel, especi-
ally shielded guns ; against field fortifications with blinded cover,
covered with not more than 20 inches of earth ; against wire
entanglements of all kinds, solid masonry, walls up to 3 feet
3 inches thick faced with concrete,and light splinter-proof armour.

Sufficient effect against raised observing posts ; against field
casemates without concrete, covered with a layer of earth up to
20 inches thick.

Slight effect on layers of concrete 20 inches thick and over.

No effect on armour stouter than splinter-ﬁroof shields.

With delay action: good effect against the stoutest overhead
cover in field defences covered with a layer of earth up to 61 feet
thick, with intermediate layers of other material.

Sufficient effect against field casemates without concrete,
col\iered with a layer of earth up to 61 feet thick. Effective against
cellars.

Inappreciable effect against concrete.

Remarks—For range tables, see Appendices X and XI.
* Weight approximate only.

+ Contained in a cardboard case bearing the following inscription,
“ Grf. 88, Hanau 11)15. Sprengladungfivr 15 cm. Gr. 12.”



Thickness of vzalls—At A, 19 nun.
Thickness of base—34 mm.
Width of driving band—15 mm.

hlulinctive markings—The head painted black with a black T
below it, or the head painted yellow with a yellow K below it,
indicates that the projectile is a gas shell (see page 87).

HARPfSON “SONSbtITH STMARUKS LANLW.C
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1912 Pattern 15 cm. Gas Shell.

Used with Maximum range.
Ammunition.

Gun. Fuze. Time.  Perc’n.
yards.  yards.
75cm. Gr. 12 ... HeavyFieldHow- Gr.Z.04 .. 6,616(f)

itzer (Rifling,

36 grooves)

HeavvFieldHow- 8,%47(f)

itzer02 (Killing,
36 grooves)
lleavyField How- $.295(f)
itzer 13 (Rifling,
grooves)

Material—Steel.

Weight—
Shell complete, 43'3 kg. (9.5'5 Ibs.).
Bursting charge, 1'5 kg. (3'3 Ibs.), cast, T.N.T.

Employment—See page 26.

Remarks—The lead receptacle contains 3 kg. (66 Ibs.) or
2'35 litres (41 pints) of liquid (see page 27). Between the receptacle
and the base of the shell is a felt wad. The space between the
walls of the shell and the receptacle is filled with paraffin wax.

* Owing to the gas shell being 1'8 kg. (4'0 Ibs.) heavier than tlio
ordinary shell, the maximum ranges are slightly less thaji those shown
above.
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15 cm. Gas Shell.
Calibre, 14*97 cm. (5*89").

Scale—io-

Thickness of walls—At A, 19 mm.
Thickness of base—34 mm.
Width of driving band—15 mm.
Distinctive markings—
The shell illustrated is a T-shell, K-shell have a yellow head

with a yellow “ K. ” below the head (see pages 26 and 85).
The black marking is only shown approximately.

*<Aar>I60NM SONO.IIIH j*I UNS* AKLW.*
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1914 Pattern 15 cm. H.E.

Shell.

Used with Maxiinuni range.
Ammunition.
Gun. Fuze. Time.  Perc'n.
yards.  yards.
15cm. Gr. 14 Heavy Field 6,616
Howitzer
(Rifling, 36
grooves) Gr. Z. 11
Hoavy Field 8,147
Howitzer 02 CF Zgrg. 88
(Rifling, 36
grooves) H.Z.14. Vst.
Heavy Field — 8,147
Howitzer 13 ©F-Z 06/04
(Rifling,
groove% J
Material—
Weight-
Shell complete, %( Ibs.).
Bursting charge, 2’5 kg. (5’5 Ibs)

Employment—Effective against living targets in the open or
under cover, even in high woods and localities, against materiel,
shielded batteries, overhead cover in field defences, wire entangle-
ments and light masonry.

The radius of action of each projectile is less than that of the
1912 Pattern 15 cm. Shell («ee page 84). Against overhead cover
the 1914 Pattern 15 cm. .Shell is more effective than the 1914 A
pattern (see page 90).

Remarks—The range tables of the 1888 Pattern 15 cm. Shell
(see Appendices X and XI) should be employed.

*That is, Gr. Z. 82 (Kp.) fuze combined with ildlchf. 88 and
Zdlg. 82.
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15 cm. Gr. 14.
Calibre, 14-97 cm. (5-89").

Thickness of walls—

AtA, mm.
AtB, mm.
Thickness of base— mm.

Width of driving band—  mm.

Distinctive markings—Painted grey.
A black or white band round the head of a shell indicates
that the shell is filled with explosive of a superior quality.
A red ring also indicates that the shell contains a particular
explosive.
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1914 A Pattern 15 cm. H.E. Shell.

Used with Maximum range.
Ammunition.
Gun. Fuze. Time.  Perc'n.
yards.  vards.
15 cm. Gr. 14 A... Heavy Field ' 6,616
Howitzer
(Rilling, 36
grooves) Gr. o%' 14
Heavy Field 8,147
Howitzer 02 . Gr. Zocrig. 88 .
(Rifling, 36
grooves) JT.Z. g;l Vst.
Heavy Field 8,147
Howitzer 13 Gr. Z. 96/04
(Rifling,
grooves)

Material—Cast iron.

Weight—
Snell complete, 42 kg. (92'6 Ibs.).
Bursting charge, 1'4 kg. (3'1 Ibs.). Amatol, 70/30 (1 Kg.)
and cast T.N.T. (0'4 Kg.).

Employment—Effective against living targets in the open or
under cover, even in high woods and localities, against nvatifiel,
shielded batterles overhead cover in field defences wire entangle-
ments and light masonry.

The radius of action of each projectile is less than that of the
1912 Pattern 15 cm. Shell (see page 84). Against overhead cover
the 1914 A Pattern 15 cm. Shell is less effective than the 1914 pattern
(»ee page 88).

Remarks—This shell is also employed as an incendiary shell,
the inflammable material being similar to that contained in the
Brand-Orancite (see page 92). The 12 incendiary cylinders are 75
to 80 mm. long and are packed in black powder, of which there is
a layer in the head connected by a central column of powder with
another layer in the base.

The range tables of the 1888 Pattern 15 cm. Shell (see
Appendices X and XI) should be employed.

* That is, Gr. Z. 82 (Ap.) fuze combined with Mdlchf. 88 and
ZdlIff. 82.
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15 cm. Gr. 14 A.
Calibre, 14’97 cm. (5*89").

Scale- ts

Thickness of walls -At A, 38 mm.
Thickness of base—10 mm.
Width of driving band—15 mm.

Distinctive markings—A black or white band" round the head
of the shell indicates that the shell is fdled with explosive of
a superior quality.
A red ring also indicates that the shell contains a particular
explosive.
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15 cm. Incendiary Shell.

Used with Maximum range.
Ammunition.
Gun. Fuze. Time.  Fere'n.
yards.  yards.
Hrand- Gr. Heavy Field Gr.z.82 .. 6,616
Howitzer.
(Rifling, 36
grooves).
Heavy Field " 7,109
Howitzer  02.
(Rifling, 36
grooves).
Heavy Field » 8,749
Howitzer  13.
(Rifling,
grooves).

Material—Cast iron.

Weight-
Shell complete, 27’5 kg. (60°6 1bs.)
Bursting charge, g. ( Ibs.)

Employment—Very good incendiary effect, but no effect is
produced by the splinters.

Remarks—At the top of the cylindrical portion is a thin metal
disc, which is kept in place by the head of the shell being screwed
down. Through the centre of this disc runs a brass tube, 32-5 mm.
in diameter, containing black powder and reaching nearly to the
base of the shell.

Round this tube are packed 12 incendiary cylinders in two
layers, and kept in place by being embedded in paraffin wax.
These cylinders are 95 mm. long and 30 mm. in diameter, and
consist of a thin outer shell of celluloid, inside which is a solid
cylinder of a highly inflammable celluloid—camphor composition.
Round each cylinder are wound eight turns of cotton yarn, the
space between the cylinders being filled with yellow phosphorus
to a height of 40 mm. from the bottom, and thence to the top with
paraffin wax.

A special range table is necessary.
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(15 cm.) Brand-Gr.
Calibre 14’97 cm. (5-89").

Scale- io.

Thickness of walls—At A, 25 mm.

Thickness of base—36 mm.
Width of driving bands—5 mm. (11, mm. apart).

Distinctive markings—" Brand-Gr.” in black letters on
cylindrical portion.

HARRISOW <tr.ONJ,| 11> 5 MAQTINS LAWLW.
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1880 Pattern 21 cm. Common Shell.

Used with | Maximum range.
Ammunition.
dun. Fuze., | Time. Perc'n.
vards.  yards.
21 cm. Gr. 80 .. 21 cm. Howitzer Gr.Z.82(/Cp.) — 8,749
in turret
(Rifling, 30
grooves)
21 cm. Jacketed Dopp. Z.92.. —
Gun (Rifling,
30 grooves)
21 cm. Gun a n 9,952
(Kinffkanone)
(Rifling, 30
grooves)

Material —Cast iron.

Weight-
Shell complete, 78 kg. (172 Ibs.).
Bursting charge, 4'45 kg. (9'8 Ibs.). Black powder.

Employment—Principal object: the destruction of field case-
mates and firing against living targets and matlriel.

Its effect is sufficient against such targets, and against field
wire entanglements.

Remarks—For range table, see Appendix XVII.
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21 cm. Gr. 80.
Calibre, 20-93 cm. (8-217).

Thickness of walls—

At A, 23 mm.
At B, 37 mm.

Thickness of base—56 mm.

Wid}B mof driving bands—Upper band, 21 fnm. 2 lower bands,
m.

Distinctive markings—Shells of less recent manufacture are
painted red with yellow head.

.Measurement approximate only, see footnote on page 33.

HAHMISON X SON&.I ITH . * KAWIINf> LA*-C ttC
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1883 Pattern 21 cm. H.E. Shell.

Used with Maximum range.
Ammunition.
Gun. Fuze. Time.  Perc’n.
yards.  yards.
21 cm. Gr.83 .. 21 cm. Mortar Gr.Z.04. .. 7,327
(Billing, 64 Gr. Z. 96[04
grooves) Gr. Z. 96

Mortar (Rifling, Ditto 9,733

grooves)
21 cm. Bronze Ditto 7,000(?)

Mortar (Rifling,
30 grooves)
Material—Steel.
Weight-
Shell complete, 119 kg. (262'3 Ibs.). o
Burating charge, 17'39kg. (38'31bs.). Grf. 88 (cast picricacid).

Employment—

Remarks—For range tables, see Appendices X111 and XV.

*21 cm. is the older pattern mortar. the latest pattern, introduced
in 1910, is called Mortar (Morscr) without specifying the calibre.
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21 cm. Gr. 83.
Calibre, 21’1 cm. (8-3").

At A, 17 mm.*
At B, 22 mm*

Thickness of base—34 mm.
Width of driving band—32 rhm

11 inl motive markings

Measurement approximate only, see footnote on page 33.

(it 11938) «
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1888 Pattern 21 cm. H.E. Shell.

Used with Maximum range.
Ammunition.

Gun. Fuze. Time.  Perc’n.

yards.  yards.

21 cm. Gr. 88 21 cm. Mortarf Gr.Z. 04 .. 8,968
geln%erlchtet fur  (Rifling, 64 Gr. Z. 96/04

rooves)
ortarf (lelmg, 9,952
grooves?3
21 ronze — 8,530

Mortar (Rifling, "
30 grooves)

Material—steel casting.

Weight-
Shell complete, 83'3 kg. (183’6 Ibs.).
Bursting charge, 5'7 kg. (12'6 Ibs.).  Grf. 88 (cast picric acid).

Employment — Principal object: to bombard infantry
positions, permanent or otherwise, to attack batteries and to
destroy field overhead cover or old pattern chilled cast-iron
armour.

direct action: it has good effect against living targets
(secondary effect), materiel, field wire entanglements, bomb proofs
and solid masonry, when fired at low angles of elevation.

With delay action: it has good effect against strong field case-
mates, with high angle fire.

Remarks—For range tables, see Appendices X1V and XVI.

* A variation of this shelf, called 21 cm. Gr. 88 glnyerlcfdet filr Gel.

Mdlchb.) is slightly longer (513 mm.) and takes the Gr, Z. 84 faze.
+ See footnote on page 96.
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21 cm. Gr. 88.
Calibre, 21*1 cm. (8-3").

Thickness of walls—

At A, 15 m
At B, 20 rm.
At C, 37 rm.

Thickness of base—44 mm *
Width of driving bands—Upper band, 12 thm. ; lower, 10 fm.

1l ntiactive markings—

' Measurement approximate only, see footnote on page 33.
(II' 11938) 02
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1896 Pattern 21 cm. H.E. Shell.

Used with Maximum range.
Ammunition.
Gun. Fuze. Time.  Pere’n.
yards.  yards.
21 cm. Gr.96and 21 cm. Mortar * L9. Ed.Z.108 7,874
.21 cm. Gr. 96  (Rilling, (it
(mumft.) grooves)
MortarJ (Rifling, 10,280'f-
grooves)
21 cm. Bronze » 7,000

Mortar(bifling,
30 grooves)

Material—Steel.
Wei%ht—
Shell complete, 119 kg. (262'3 Ibs.%.

Bursting charge, 16'93 kg. (373 Ibs.). Fp. 02 or Gr. 88 (cast
T.N.T. or picric acid).

Employment—Principal object: to bombard infantry positions,
permanent or otherwise, to attack batteries and to destroy field
overhead cover and old pattern chilled cast-iron armour.

With direct action: good effect against materiel, wire entanglements, light
armour]f;lz_ites and escarp walls laced with concrete to a. thickness of 40 inches.

Sufficient effect against living targets at low angles of elevation.

Single rounds have only slight effect on thin layers of concrete.

No effect, even with lavish expenditure of ammunition. against strong
concrete protection of permanent works.

Widlttay action: good effect against field casemates without concrete
protection, at foundation wallsand permanent constructions of non-romforcod
concrete. ,

_ Sufficient effect against new casemates from which the centering has only
just been removed : asm%le round will penetrate if the concrete is not more
than 24 inches thick, 2 hits side by side will probabl%/_penetrate concrete
40 inches thick. Sufficient effect also against permanent infantry positions.
No appreciable effect against permanent concrete structures, well set.
No effect against armour plates.

Remarks—There are four patterns of this 21 cm. Gr. 96. The
original pattern, 21 c¢m, Gr. 96 (nicht geiinderte), had a fuze-hole
socket in the head to take Gr. Z. 01/. This pattern was converted
into 21 cm. Gr. 96 (wmg.) by screwing a hardened steel point into
the fuze-hole socket in the head and fitting the base to take a base
fuze {lid. Z. 06). The third pattern, 21 cm. Gr. 96, is as shown in
the plate opposite, and a fourth pattern, 21 c¢cm. Gr. 96 n/A, was
introduced In 1915, see page 102.

For range tables, see Appendices XITI and XV.

* the range table (see Appendix XIII) gives 8,421 yards as the
maximum range, but a recent German document gives it as 7,874 yards,
implying that the full charge is no longer used.

f See footnote J to Appendix XV.

J See footnote on page 96.

S Has superseded lid. Z. 06.
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21 cm. Gr. 96.
Calibre, 21-1 cm. (8-3").

Scale—ib.

Thickness of walls—
At A, 136 mm.
At B, 23 mm.

Thickness of base—55 mm
Width of driving band—25 mm.

Distinctive markings—

1 Measurement approximate only, see footnote on page 33.
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1896 n/A Pattern 21 cm. H.E. Shell.

Used with Maximum range.
Ammunition.

Gun. Fuze. Time.  Perc’n.
yards.  yards.
21 cm. Gr. 96 Nn/z2t 21 cm. Morlart Kz. Bd. Z. 10 7,874

(Rifling, 64

grooves)
Mortarf (Rifling, — *0,280
grooves)

Material—Steel.

Weight-
Shell complete, kg. ( Ibs.).
Bursting charge, 17'47 kg. (38'5 Ibs) T.N.T. stemmed in.

Employment— With direct action : good against all wire
entanglements, splinter-proof armour and vertical masonry.
Against Iiving targets sufficient secondary effect firing at low
angles of elevation.

The effect of direct hits is very small against permanent
concrete structures and against old pattern armour of laminated or
hardened steel. .Satisfactory effect can only be obtained with a
large expenditure of ammunition.

Against stronger cover the effect is insufficient even When the
BrOJectlles fall close to armoured turrets, but secondary effects can

e obtained (destruction of means of communication and prevention
of observation ; destructive effect a%alnst the personnel by means
of the flames which enter the loopholes)

With delay action: good against all field and improvised cover
which is not provided with concrete. Sufficient against concrete
roofs and improvised cover when high angle fire is employed, and
against permanent infantry positions in the works and their
intervals.

Small effect against very thick concrete structures, off which
the projectile ricochets, even when fired at maximum angles of
elevation.

No effect against armour.

Very suitable for bombardments.

Remarks—For range tables, see Appendices XIIT and XV.

* See footnote J to Appendix XV.
T See footnote on p. 96.
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21 cm. Gr. 96 n/A.
Calibre, 21’1 cm. (8'3").

\
I
SCALE-To.
Thickness of walls—
At A, 146 mm.
At B, 22 mm.

Thickness of base—55 mm.
Width of driving band—24 mm.

Distinctive markings—Painted grey.

e« This dimension is not quite accurate, as the shell from which the
m. inurements were taken svas not complete.
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1906 Pattern 21 cm. H.E. Shell.

Used with Maximum range.
Ammunition.
Gun. Fuze. Time. Perc'n.

yards.  yards.
2/cm. Gr.06 .. 21 cm. Bronze Lg.JBd.Z.10 8,530
Coast Defence
Mort~(Rifling,
30 grooves)

21  cm. Gun » — 10,718
(2?1 ng Icanone)

(Rifling, 30

grooves)

Material—Steel.

Wel ht—
Shell complete, 82 kg. (180'8 Ibs.).
Bursting charge, 3'2 kg. (7'0 Ibs.). F'p. OS (cast T.N.T.).

i Employment—Principal object: fire against thinly armoured
ships.

The shell will penetrate nickel-steel armour plates up to 2 inches
thick, and the splinters are effective behind the plate. At5J) yards
from the point of burst the splinters will penetrate hard steel
plates 0'4 inch thick.

Remarks—The point of the shell is hardened.

* Has superseded 77d. Z. 06.
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21 cm. Gr. 06.

Scale—pg.

Thickness of walls—

At A, 185 mm*
AtB, 35 inni*

Thickness of base—45 mm *
Width of driving band—28 mm *

Distinctive markings—

* Measurement approximate only, see footnote on page 33.
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1914 Pattern 21 cm. H.E. Shell.

Used with Maximum range.
Ammunition.
Gun. Fuze. Time. Perc'n.
yards.  vards.
21 cm. Gr. 14 .. 21 cm. Mortar Gr. Z. 04 8,968
(Rifling, 64 Gr. Z. 96U4\
grooves) Gr. Z. 04)14
Mortar (Rifling, Ditto 9,952
grooves)
Material—
Weight-

Shell complete,  kg. Ibs.).
Bursting charge, 8 kg. (17'6 Ibs.).

Employment— With direct action (at low angles of deviation) :
it has good effect against living targets (secondary effect), materiel,
field wire entanglements, light cover and stout masonry.

delay action (at high angles of elevation): it has good
effect against stout overhead covei' in field defences, cellars, &c.

Remarks—The range table for the 1888 Pattern 21 cm. Shell
{see Appendices X1V and XVI) should be used.

* See footnote on p. 96.
t There is some doubt as to the existence of this fuze which has
possibly beon confused with Gr. Z. 96)04.
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21 cm. Gr. 14.
Calibre, 21*1 cm. (8-3").

Thickness of walls-
AtA, mm.

Thickness of base- mm.
Width of driving band— mm.

Distinctive markings—Painted grey.



108

1914 A Pattern 21 cm. H.E. Shell.

Used with Maximum range.

Ammunition.
Gun. Fuze. Time. Perc'n.

|
yards.  yards.
21 mi. Gr. 14 A 21 cm. Mortar Gr. Z. 04 '8,96
(Rifling, 64 Gr. Z. 96/14-/

grooves) Gr. Z. 04/14
Mortar (Rifling, Ditto 9,952
grooves)

Material—

Weight-
Shell complete, 83 kg. (183 Ibs.?.
Bursting charge, 6'3 kg. (13'9 [bs.).

Employment—TFfiA rffreei aciwn (at low angles of elevation) :
it has good effect against living targets (secondary effect), materiel,
field wire entanglements, light cover’ and stout masonry.

With delay action (at high angles of elevation) : it has good
effect against stout overhead cover in field defences, cellars &c.

The effect is inferior to that of the 1914 Pattern Shell.

Remarks—The range table for the 1888 Pattern Shell (see
Appendices X1V and XV1) should be used.

* 8ee footnote on p. 96.
f There is some doubt as to the existence of this fuze which has
possibly been confused with Gr. Z. 96/04.
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21 cm. Gr. 14 A
Calibre, 21-1 cm. (8*3").

"Thickness of walls—
At A, 40 mro.

Thickness of base—47 mm.
Width of driving band—25 mm.

Distinctive markings—
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1906 Pattern 28 cm. H.E. Shell.

Used with Maximum range.
Ammunition.

Gun. Fuze. Time. Perc'n.
yards.  yards.
28 cm. Gr. 06 28 cm. Coast De- Lg. Bd. Z. 10 12,030
fence Howitzer Kz. Bd. Z. 10’ 12,030

(Rifling,

grooves)

Material—Steel.

Weight-
Shell complete, 350 kg. (771'6 Ibs.).
Bursting charge, 1001 kg. (22'0 Ibs.). Fp. 02 (cast T.N.T.).

Employment—Its effect is good against modern armoured
decks (superstructure, upper and battery decks) at ranges of 4,400
yards and over, at which ranges the shell will penetrate an
armoured deck 6'3 inches thick.

Remarks—In addition to the 28 cm. Gr. 06, there is a 28 cm.
Lggr. {28 cm. Lomg-granate) or double shell, of which the followin
details are available : It has a maximum range of 10,608 yards, an
should be employed at ranges below 4,375 yards in preference to
28 cm. Gr. 06. It has a considerably larger bursting charge than
28 cm. Gr. 06.

* Shells manufactured prior to 1911 are fitted with Lg. Bd. Z. 10,
those of later date with Kz. Bd. Z. 10. These fuzes have superseded
Bd. Z. 06.



28 cm. Gr. 06.
Calibre, 28 cm. (11-02™)(?)

Scale —75.

Thickness of walls—
At A, 420 mm.
AtB, 63 mm*

Thickness of base—70 mm *
Width of driving hand—41 fmm

Distinctive markings—

* Measurement approximate only, see footnote on page'33.
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1912 (?) Pattern 28 cm. H.E. Shell.

Used with Maximum range.
Ammunition.
Gun. Euze. Time.  Perc'n.
yards. vards.
28 cm. Gr. {127?) 28 ein. Howitzer, Kz. Sd. Z. 10 12,030
on Travelling

Carriage

(Rifling,

grooves).

Material—Steel.

Weight—
Shell complete, 338 kg. (7452 Ibs.).
Bursting charge, 52 kg. (114'6 Ibs.).

Employment-

Remarks—
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28 cm. Gr. (127).
Calibre, 28 cm. (11-02") (?).

Scale -15.

Thickness of walls—
, mm.
At B, 35 mm.

Thickness of base—65 mm.
Width of driving band—33 mm.

iiini.inctive markings—

* Approximate measurement.
v 11939)
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? Pattern 28 cm. H.E. Shell.

Used with Maximum range.
Ammunition. .
Gun. Fuze. Time.  Pers’n.
yards.  vyards.
28 cm. Q-r. 28cm.Howitzer(?)  Base fuze ©) )
(? pattern) (Rifling, 80  (? pattern)

grooves)
Material—Steel.
Weight—
Shell complete,  kg. ( Ibs.)
Bursting charge,  kg. ( Ibs.)

Employment—

Remarks- -
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28 cm. Gr. (? pattern).

Thickness of walls—
At A, 315 mm.
At B, 50 min.
Thickness of base—85 mm.
Width of driving bands—Upper band, 35 mtn., lower, 45 mm.

Distinctive markings—

(i 11938) h 2
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38 cm. H.E. Shell.

Used with Maximum range.
Ammunition.
Gun. Fuze. Time.  Perc'n.
yards.  yards.
38 cm. Gr. 38 cm. Naval
Gun (Rifling,
grooves)

Material—Steel.

Weight-
Shell complete, k&;(. ( Ibs.).
Bursting charge, kg. (  1bs.).

Employment—Has been employed for bombarding towns.

Remarks—



Thickness of walls—

AtA, mm.
AtB, mm.

Thickness of base—110 mm.

117

Wullh of driving band— mm.

instinctive markings—

38 cm. Gr.
Calibre, 38 cm. (14-96") (?).
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42 cm. H.E. Shell.

Used with Maximum range.
Ammunition.
Gun. Fuze. Time. Percn.
yards.  yards.
42 cm. Gr. 42 cm. Mortar Special. )
(Rifling, 120
grooves)

Material—Steel.
Weight-
Shell complete, 931 kg. (2,052 Ibs.).
Bursting charge, 106 kg. (234 Ibs.). Fp. 0:2 (cast T.N.T.).
Emplo ment—PrincipaII%/ employed against permanent forti-
fications, but is also used for bombarding towns and against
field fortifications.

Remarks—

* JReported to be about 14,000 yards.



42 cm. Gr.
Calibre, 42 cm. §66).

A
Scale - 20.
Thickness of walls-
At A, 295 rum.
At B, 52 mm.
At 0, 46 mm.

Thickness of base—95 mm.
Width of driving band—50 mm.

Distinctive markings—
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1896 Pattern 7'7 cm. Field Gun Shrapnel.

Used with Maximum range.

Ammunition.
Gun. Fuze. Time. Percn.

yards.  yards.
U. Sehr. Pair. FieldGun.96n/A. Dopp. Z. 96 5,850 ‘9,186
(fixed ammuni- (Rifling, 32 n/A.
tion) grooves)

Material—Steel.

Weight-
Shell complete, 6’825 kg. (15’04 Ibs.).
Bursting charge, 0'093 kg. (0’2 Ib.). Black powder.

Bullets—300 10-g. bullets, 45 to the Ib.

Employment—As time shrapnel: against all living targets,
except when these are close behind or under cover (e.g., behind
shie(ljds, at the bottom of trenches or in shelters)or in tall timbered
woods.

ds percussion shrapnel: destruction of vertical targets capable
of offering resistance.

Its incendiary effect is better than that of the field gun
“Universal ” or 1896 pattern shells.

Remarks—The space between the bullets is filled up near the
base of the shell with molten resin, in the central part with black
powder, and in the upper part with a mixture of resin and paraffin
wax.

For range table, see Appendix I1.

* With a certain proportion of fuzes up to 7,820 yards.
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77 cm. Schr.
Calibre, 7*7 cm. (3-03").

S cale-4?.

Thickness of walls—
At A, 5 mm.
At B, 11 mm.
Thickness of base—9 mm.
Width of driving band—7'5 mm.

Distinctive markings—
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1882 Pattern 9 cm. Field Gun Shrapnel.

Used with Maximum range.
Ammunition.
Gun. Fuze. Time. Percn.

yards.  yards.
9 cm. Schr. 82 ... 9 cm. Field Gun Dopp. Z. 86 ... 3,445
73/88
(Killing, 24
grooves)

Material—Cast iron.

Weight—
Shell complete, 8’1 kg. (178 Ibs.).
Bursting charge, 00225 kg. {005 Ib.). Black powder.

Bullets—262 13-g. bullets, 35 to the Ib.

Employment-

Remarks—An obsolete shrapnel.
For range table, see Appendix I11.
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9 cm. Schr. 82.
Calibre, 8'8 cm. (3-46").

Scale—-4.

Thickness of walls—At A, 8 mm.
Thickness of base—13 tmm.
Width of driving bands—Upper band 11 mm. * lower 5 fhm

Distinctive markings—

* Measurement approximate only, see footnote on page 33
(b 11938) 1
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1891 Pattern 9 cm. Field Gun Shrapnel.

Used with Maximum range.
Ammunition.
Gun. Fuze. Time.  Perc’n.
yards.  vards.
9cm. Schr. 91 .. 9cm. Field Gun Doyyp. Z. 91 ... 4921 "7,1119
73/88 (Rifling,
24 grooves).

Material—Steel.

Weight-
Shell complete, 7'5 kg. (16’5 Ibs.).
Bursting charge, 0'0045 kg. (0'01 Ib.). Black powder.

Bullets—285 11'1-g. bullets, 41 to the Ib.

Employment—Sufficient effect at living targets in the open or-
imperfectly covered.

Remarks -A variation of this shell has been found on the
British front which differs in the following particulars

Head—Screwed in, exterior height of this portion being
19 mm.

Base - Solid, 20 mm. thick.

Walls—7'5 mm. thick, stepped to 12'5 mm. thick at a height
of 45 mm. above the base.

Width of driving bands—Upper band 11 mm., lower 8 mm.

Fuze—Dopp. Z. 93f. 10 cm. K.

For range table, see Appendix Il1I.
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9 cm. Schr. 91.
Calibre, 8'8 cm. (3'iB").

Scale-

Thickness of walls—At A, 7 mm.

Thickness of base—9 mm.
Width of driving bands—Upper band, 10’5 mm., lower, 4 mm.

Distinctive markings—V.K. stamped on nose of shell indicates
the more recent fype.

V.K. = Verkwrzte KammerhUIse, or shortened central tube.
This is shown in the sketch above, whereas in the older

pattern shrapnel the central tube was carried down nearly
the whole length of the shell.

(nil
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1896 Pattern 10 cm. Gun Shrapnel.

Used with Maximum range.
Ammunition.
Gun. Fuze. Time.  Perc’n.

) yards.  yards.
10cm. Schr. Pair. 10 cm. Gun i Dopp. Z. 92 9,077 11,264
(fixed ammuni-  (Rifling, 32 f.10cm. K.

tion) grooves)
10 cm. Gun 04 >1 9,077 11,264
(Rifling, 32
grooves)
10 cm. Gun 14 - 9,077 11,264
(Rifling,
grooves)
10 cm. Gun with » 9,296 11,811
Overhead Shield
(Rifling, 32
grooves)
10 cm. Gun in » 9,296 11,811

Turret (Rifling,
32 grooves)

10 cm. Gun, Re-
inforced, in
Turret (Rifling,
32 grooves)

10 cm. Short 8,640 10,608
Gun in Turret |
(Rifling, 32

| grooves)

9,296 11,811

Material—Steel.

Weight—
1.'Shell complete, 17'9 kg. (39'5 Ibs.).
Bursting charge, 0'2 kg. (0'4 Ib.). Black powder.

Bullets—680 11‘1-g. bullets, 41 to the Ib.

Employment—Against living targets in the open or in-
sufficiently covered ; to sweep roads and engage aircraft.
I Sufficient effect against shielded guns only when used in con-
nection with enfilade fire.
Has incendiary effect when fired as percussion shrapnel, but
action is not certain.

Remarks—The space between the bullets is filled up near the
base of the shell with molten resin, in the central part with black
powder, and in the upper part with a mixture of resin and paraffin
wax.

For range tables, see Appendix V.
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10 cm. Schr. 96.
Calibre, 10-5 cm. (4/13").

Scale-

Thickness of walls—
At A, 8 mm.

At B, 12 mm.
Thickness of base 19 mm.

Width of driving band—15 mm.

Distinctive markings A I-cd ring round the centre of the

cylindrical portion indicates that the shrapnel is of recent
manufacture.
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1880/1892 Pattern 12 cm. Gun Shrapnel.

Used with Maximum range.

Ammunition.
Gun. Fuze. Time. Perc’n.

yards.  yards.
12 cm. Schr. 80192 12 cm. Heavy Gun Dopp. Z. 92 ... 7,218
(Rifling, 30
grooves).

Material—Cast iron.

Weight-
Shell complete, 20°2 kg. (445 Ibs.)
Bursting charge, 0'05 kg. (0’1 Ib.). Black powder.

Bullets 592 13-g. bullets, 35 to the Ib.

Employment—Principal object: to engage living targets of
all Kkinds, sweep communications of all kinds, and bombard
localities.

Good effect at living targets in the open or insufficiently covered,
silhouetted targets and captive balloons.

Remarks—The space between the bullets is filled up with
sulphur.

For range table, see Appendix VI.
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12 c¢cm. Schr. 80/92.
Calibre, 12’03 cm. (4°'73").

S|7rnrn-_2"_

Scale 'i.
Thickness of walls—
At A, 18 mm.
At B, 13 mm.
Thickness of base—26 mm.

Width of driving bands—4 mm. (15’5 mm. apart).

Distinctive markings—
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13 cm. Gun Shrapnel.

Used, with Maximum range.
Ammunition.
Gun. Fuze. Time.  Perc’n.
yards.  yards.
13 cm. Sc.hr. J3 cm.  Gun Dopp. Z. 92 10,936 15,311
(Rifling, 36 f. 10cm. K.
grooves)

Material—Steel.

Weight-
Shell complete, 40 kg. (882 Ibs.).
Bursting charge, 0'4 kg. (0’9 Ib.). Black powder.

Bullets—1,170 11'1-g. bullets, 41 to the Ib.

Employment—Principal object to engage living targets in the
open or insufficiently covered ; to sweep communications of all
kinds and bombard localities ; to engage captive balloons.

Good effect against targets in the open or insufficiently covered;
and captive balloons.

Effective against shielded batteries, but only when used in
connection with enfilade fire.

Moderate incendiary effect when fired as percussion shrapnel.

Remarks -The space between the bullets is filled up near the
base of the shell with molten resin, in the centre part with black
powder, and in the upper part with a mixture of resin and paraffin
wax.

For range table, see Appendix VII.

* In the range table for this gun (see Appendix VII), the maximum
range for percussion shrapnel is stated to be 15,857 yards, but a German
document, dated 12.9.15, gives the maximum range as 15,311 yards.
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13 cm. Schr.
Calibre, 135 cm. (5-31").

Thickness of walls—
At A, 16'5 mm.

At B, 28 mm.
Thickness of base—23 mm.

Width of driving bands—24 mm.

Distinctive markings—One or two red rings round the centre of

the cylindrical portion indicate that the shrapnel is of
recent manufacture.
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1880/1892 Pattern 15 cm. Shrapnel.

Used with Maximum range.

Ammunition.
Gun. Fuze. Time.  Perc’n.

yards.  yards.

15cm. Schr.80192 15 cm. Grun Dopp. Z. 92 .. 7,655

(Lange Hing,

kanone) (Rifling,

24 grooves)

15 cm. Gun 3 7,546 -

(R innkanone)

(Rifling, 24

grooves)

Material—Cast iron.

Weight—
Shell complete, 39'6 kg. (87'3 Ibs.).
Bursting charge, 0'055 kg. (0'1 Ib.). Black powder.

Bullets—633 28-g. bullets, 16 to the Ib.

Employment—Principal object: to engage targets in the
open or insufficiently covered, to sweep communications of all
kinds and to bombard localities.

Good effect against living targets in the open or insufficiently
covered, and against captive balloons.

Remarks—The space between the bullets is filled up with
sulphur.

For range table of Ringkwnone, see Appendix V1I1.
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15 cm. Schr. 80/92.
Calibre, 14'97 cm. (5'89”).

Thickness of walls—

At A, 14 mm.

At B, 18 mm.
Thickness of base—32 mm.

Width of driving bands—Upper band, 15 rnm ; lower bands,
5mm. (11 mm. apart).

Distinctive markings—

Measurement approximate only, see footnote on page 33.
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1892 Pattern 15 cm. Shrapnel.

Used, with Maximum range.

Ammunition.
Gun. Fuze. Time. I'erc’n.

yards.  yards.

15 an. Schr. 92 ... 15cm.Long Gun Dopp. Z. 08 *8,968
(Rifling, 36 Dopp. Z. 92
grooves)

Material—Steel.

Weight—
Shell complete, 41'2 kg. (908 Ibs.).
Bursting charge, 0'457 kg. (1'0 Ib.). Black powder.

Bullets—1,320 11'1-g. bullets, 41 to the Ib.

Employment—Principal object: to engage living targets in the
open or insufficiently covered and targets behind cover, to sweep
communications of all kinds, and to bombard localities, detraining

stations, and parks. o ) ] o
Good effect against living targets in the open or insufficiently

covered, silhouetted targets and captive balloons.

Remarks—The space between the bullets is filled up with
molten resin.
There is an older pattern of this shrapnel called 15 cm. Schr.
t which contains G32 24-g. bullets, 19 to the Ib.

For range table, see Appendix 1X.
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15 c¢cm. Schr. 92.
Calibre, 14'97 cm. (5'89").

Filling hole to
take screw pluu

SCALE-To.

Thickness of walls—

At A, 15 mm *

At B, 25 mm*
Thickness of base—25 mm *
Width of driving band—18 thm

Distinctive markings—-The 15 cm. Schr. 1)0j()2 differs from the
above in that it has four vertical black stripes (35 mm. by
15 mm.) painted on the head of the shell.

Measurement approximate only, see footnote on page 33.
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1903 Pattern 15 cm. Shrapnel.

Used with Maximum range.

Ammunition.
Gun. Fuze. Time.  Perc’n.

yards.  yards.

15cm. Sekr. 0S.. 15 cm. Gun Dopp. Z. 92 10,718 17,060

with Overhead f. 10 cm. K.

Shield (i.S.L.)

(Rifling,

grooves)

15 cm. Coast 8,530 8,530

Defence Gun

07 (Rifling,

grooves)

Material—Steel.

Weight-
Shell complete, 51'4 kg. (113’3 Ibs.).
Bursting charge, 0’545 kg. (12 Ibs.). Black powder.

Bullets—1,550 11'1-g. bullets, 41 to the Ib.

Employment—Good effect against living targets in the open or
insufficiently covered, against detraining stations and parks, and to
prevent the enem deploylng and forming up.

Suitable also for firing at aircraft at long ranges.

Against shielded batteries, it is effective only in connection with
enfilade fire.

Remarks—The space between the bullets is filled up with molten

resin.
There is a variation of this shell called 15 cm. Sclt/r. OS {"m

Whlr(]:h differs very slightly from it and is externally |dent|cal
with it.
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15 cm. Schr. 03.
Calibre. 14-97 cm. (5'89").

S CALE-75.

Thickness of walls—

At A, 20 mm.

At B, 25 mm.
Thickness of base —25 Fhm
Width of driving bands—25 tiun

Distinctive markings—.Shells of recent manufacture have a red
ring round the centre of the cylindrical portion.

* Measurement approximate only, see footnote on page 33.
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1903 (gr.) Pattern 15 cm. Shrapnel.

Used with Maximum range.

Ammunition.
Gun. Fuze. Time. Perc'n.

. yards. yards.
15 cm. Schr. 15cm. Gun with Dopp. Z. 92 10,718 *17,060

03 (gr.) Overhead Shield f. 10 cm. K.
(i.S.L.) (Rilling,
grooves)
15 cm. Coast 8,530 8,530
Defence  Gun
07 (Rifling,
grooves)

Material—Steel.

Weight-
Shell complete, kg. ( Ibs.).
Bursting charge, kg. ( Ibs.).
Bullets— g. bullets,  to the Ib.

Employment—Good effect against living targets in the open or
insufficiently covered, against detraining stations and parks, and to
prevent the enemy dep oying and forming up. Suitable also for
firing at aircraft at long ranges.

Against shielded batteries, it is effective only in connection with

enfilade fire.
It has incendiary" effect.

Remarks—
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15 cm. Schr. 03 (gr.).
Calibre, 14*97 cm. (5*89").

Thickness of walls—

At A, mm.

At B, mm.
Thickness of base— mm.
Width of driving band— mm.

Distinctive markings—Painted grey, with a red ring round the
centre of the cylindrical portion. Shells of less recent
manufacture do not have this red ring.

(B 11938) K
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1907 Pattern 15 cm. Shrapnel.

Used with Maximum range.
Ammunition.
Gun. Fuze. Time.  Percn.

yards.  yards.
1 cm. Schr. 07 ... 15cm. Long Gun  Dopp. Z. 92.... 8,968
(Rifling, 36
grooves)

Material—Steel.
Weight—

Shell complete, 41-2 kg. (90’8 Ibs.).

Bursting charge, 0'47 kg. (1'0 Ib.). Black powder.
Bullets—1,600 111-g. bullets, 41 to the Ib.

Employment—Good effect against living targets in the open
or insufficiently covered, silhouetted targets and captive balloons.

Remarks—The space between the bullets is filled up with
molten resin.
For range table, see Appendix IX.



15 cm. Schr. 07.
Calibre. 14’97 cm. (5'89").

SCALE-Ib

Thickness of walls—
mm.
At B, 23 nm
Thickness of base—25 mm.
Width of driving band—18 fhm

Distinctive markings—

* Measurement approximate only, see. footnote on page 33.
(b 11938) Kk 2
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(?) Pattern 15 cm. Shrapnel.

Used with Maximum range.
Ammunition.
Grun. Faze. Time.  Perc’n.
) yards.  yards.
Q) 15era. Gun (Ring- Bopp. Z. 92 ... 7,546(?)
kanone) (?)
(Rifling, 24
grooves)

Material—Steel.

Weight—
Shell complete, kE. ( Ibs.).
Bursting charge, g. ( Ibs.).
Bullets— 25 g. bullets, 18 to the Ib.

Employment-

Remarks—These shrapnel have been fired against several
portions of the British front.
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15 cm. Schr. (?) pattern.
Calibre 14'97 cm. (5'89").

Scale -i'0o.

Thickness of walls—

At A, 12 mm.

At B, 17 mm.

At C, 23 mm.

At 13, 34 mm.
Thickness of base—37 mm.
Width of driving hand—20 mm.

Distinctive markings—
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1889 Pattern 21 cm. Shrapnel.

Used with Maximum range.
Ammunition.
Gun. Fuze. Time. Percn.

yards.  yards.
21 cm. Sclir. 89 ... 21 cm. Jacketed Dopp. Z. 92 ...
Gun (Rifling,
30 grooves)
21 cm, Schr. 89 21 cm. Howitzer 5,960
Ec in Turret
(Rifling, 30
grooves)

Material—Cast iron.
Weight-

Shell complete, 81'8 kg. (1803 Ibs.).

Bursting charge, 022 kg. (0’5 Ib.). Black powder..
Bullets—1,265 28-g. bullets, 16 to the Ib.

]E)flo yment—Good effect against living targets'in the open
or insufficiently covered.

Remarks—The space between the bullets is filled up with
molten resin.

For range table of 21 cm. howitzer in turret, see Appendix XV1I.

* 21 cm. Schr. 89 Ec. differs from 21 cm. Schr. 89 in that it has no
upper driving band.
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21 cm. Schr. 89.
Calibre, 2093 cm. (8-24").

Filling hole to
take screw plug

SCALE-TO.

Thickness of walls—

At A, 12 min.
At B, 25 mm.

Thickness of base—33 rmm
Width of driving bands—Upper band, 20 fam., lower, 25 thm.

Distinctive markings—21 cm. Schr. 89 Ec. is coloured as above
but has no upper driving band.

Measurement approximate only, see footnote oil page 33.
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1904 Pattern 21 cm. Shrapnel.

Used with Maximum range.
Ammunition.
Gun. Fuze. Time.  Perc’n.
yards.  yards.
21 cm. Schr. 04 .. 21 cm. Gun Bopp.Z.92.. 7,655
(Ringkanone)
(Rifling, 30
grooves)

Material—Steel.

Weight-
Shell complete, 96'6 kg. (213 Ibs.).
Bursting charge, 1’077 kg. (2’37 Ibs.). Black powder.

Bullets—

135 150-g. steel bullets, 3 to the Ib.
170 26-g. lead bullets, 17 to the Ib.

Employment—Good effect agiainst living targets' which are
unprotected or protected only by light shields.

Remarks—Hard nickel steel plates, 0°47" thick, are penetrated

by the 5|-oz. steel bullets up to a range of 5,468 yards and at a
distance of 33 yards from the point of burst.

The space between the bullets is filled up with molten resin.



153

21 cm. Schr. 04.
Calibre, 20'93 cm. (8'24").

Scale -ra

Thickness of walls—

At A, 22 mm.

At B, 36 mm.
Thickness of base—47 rhm
Width of driving band—27 mm *

Distinctive markings—

Measurement approximate only, see footnote on page 33.
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7'5 cm. Light Minenwerfer Gas Shell.

Used with Maximum range.
Ammunition.
Cfun. Fuze. Time.  Perc'n.

o yards.  yards.
ljeichte Wurf~- 75 cm. Light Lir.M. Zdr.... 1148 1,148
Mine (LJK.M.)  Mincnwer fer
(Rifling, 6
grooves)

Material—Drawn steel tube.

Weight-
Shell complete, kg. ( Ibs.)
Bursting charge, kg. ( Ibs.)

Employment—Employed in trench warfare as an asphyxiating
and lachrymatory shell (see page 26).

Remarks—This shell is self-propelling (see “Remarks” on page
160). The walls of the shell are of steel tube, reinforced near the
base by a liner of similar tube. The two tubes have apparently
been acetylene-welded on to a forged base. Into the head is fitted
a steel tube, closed at the bottom, and probably containing T.N.T.,
the liquid employed being chlorinethylchloroformate. The space
between the receptacle and the walls of the shell is filled with a
white cement, consisting of carbonate and oxychloride of magnesium.
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7’5 cm. Leichte Wurf-Mine (Gas Shell).
Calibre, 7°5 cm. (2-95").

Thickness of walls— Scale*-

At A, 3 mm.
At B, 6 mm.

Thickness of base—15 mm.
Width of driving sand —10 mm.

Distinctive_markings—There are two white bands near the head,
the position and width of which are shown onlv approximately.

* This Minenwerfer being a rifled muzzle-loader, the driving band is
studded to fit the grooves of the rifling.

(b 11938) 12
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17 cm. Medium Minenwerfer H.E. Shell.

N Used with Maximum range.
Ammunition.
Gun. Fuze. Time.  Perc’n.
) vards.  yards.
Mittle-re ~ Wurf- 17 cm. Medium Z. m. W. M. ‘850 "850
Mine (M.W.il.)  Minenwerfer Z. s.ti. tn. W.M.
(Rifling, 6
grooves)

Material—Steel.

Weight-
Shell complete, 45'2 kg. (99'6 Ibs.).
Bursting charge, 9'8 kg. (21’6 Ibs.). Astralite.

Employment—Principally employed for the destruction of
defence works:—dug-outs, observation posts, flanking works,
trench-mortar and machine-gun emplacements, obstacles, traverses,
mine craters, and for firing on concentrations of troops.

Remarks—A collar, threaded to take the fuze is screwed into
the head of the shell.

For type of range table, see Appendix XVIII.

e The range is now probably considerably in excess of this, which is
the range given in a German document dated 23. 8.15.
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17 cm. Mittlere Wurf-Mine.
Calibre, 17 cm. (6'69").

Thickness of walls—At A, 18 mm.
Thickness of base—25 mm.
Width of driving tsand —28 mm.

Distinctive markings—

* This Mincnwerfcr being a rilled muzzle-loader, the driving band
is studded to fit the grooves of the rifling.
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17 cm. Medium Minenwerfer Gas Shell.

Used with Maximum range.
Ammunition.
Gun. Fuze. Time. Perc'n.
. vards.  vaids.
Mittlere  Wurf- 17 cm. Medium 850 ’850
Mine (m. If'.M.) Minenwerfer  Z.s.u.m. W'.M.
(Rifling, 6
grooves)

Material—Steel.

Weight—
Shell complete, 42 kg. (92'6 Ibs.).
Bursting charge, 0'5 k?. (11 Ibs.R. T.N.T.
Liquid, 11'5 kg. (25'4 Ibs.). Chlormethylchloroformate.

Employment—This shell is employed in trench warfare as an
asphyxiating and lachrymatory shell (see page 26).

Remarks—The lead receptacle B is filled through the plug C
and is held firmly in place by a cement of magnesium oxychloride,
Whlilch fills up any empty space between the receptacle and the
walls.

On top of the receptacle is a layer of cement D which keeps the
gaine in place. Above this is a slab F of about 500 g. of T.N.T.,
which is cast in a small tin case.

Round the gaine is a charge G of 30 g. of picric acid which acts
as an exploder.

Below the bursting charge is an iron plate H, 5 mm. thick,
which prevents the charge being loosened by the shock of dis-
charge and penetrating the receptacle.

Only the upper portion of the shell is destroyed when it
explodes, so that the liquid contents are scattered with but little
Is_pra%/ing effect, which is a great advantage with an easily volatilized
iquid.

* The range is now probably considerably in excess of this, which is
the range given in a German document dated 28. 8. 15.
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17 cm. Mittlere Wurf-Mine (Gas Shell).
Calibre, 17 cm. (6'69").

Thickness of walls— ScALE -i'o

At A, 6 mm.
At B, 6 mm.

Thickness of base—30 mm.
Width of driving land —28 mm.

Distinctive markings -Two shells containing chlormethyl-
chloroformate were painted light grey and have, near the top
of the shoulder, two rings, yellow in one instance, white in the
others. One bears, in red lettering, the marks

CM 12
Ladun
m W (then probably M 13).
A third shell of this type containing bromethylmethylketone
was painted grey, and marked in black lettering
B M 12

Ladung
m. W. M.

* This Minenwerfer being a rifled muzzle-loader, the driving band is
studded to fit the grooves of the rifling.
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17 c¢cm. Medium Minenwerfer Incendiary

Shell.
Used with Maximum range.
Ammunition.

Gun. Fuze. Time. Perc'n.
Yards.  yards.
Wittiere  Wvrf- 17 cm. Medium Z.m.W.M. ‘850 850

Mine (M.W.M.)  Minenwerfer Z.s.u.m. W.M.

(Rifling, 6

grooves)

Material—Steel.

Weight-
Shell complete, 374 kg. (82T> Ibs.).
Bursting charge, 001 kg. (0'02 Ib.). Powder.
Incendiary charge—9'0 Kg. 519’8 | s.;. Thermite.
6'4 kg. (14'1 lbs.). Metallic sodium.
0'8 kg. (1'8 Ibs.). Paraffin wax.

Employment-

Remarks—In plate opposite :—

B isa wooden cylinder in the gaine of the fuze, and is pierced
by a channel leading to C.

C is a tin receptacle containing the powder charge.

The metallic sodium is contained in a tin receptacle, which is
hermetically sealed, and is kept in place by paraffin wax.

The remainder of the shell, including the channel down the
centre of the metallic sodium receptacle, is filled with thermite
(see page 28).

* The range is now probably considerably in excess of this, which is
the range given in a German document tinted 28.8.15.
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17 cm. Mittlere Wurf-Mine.

(Incendiary Shell.)
Calibre, 17 cm. (6'69").

Scale- io.

Thickness of walls—At A, 5 mm.
Thickness of base—15 mm.

Width of driving tsand —28 mm.

Distinctive markings—In black lettering Y. 17"-

* This Minenwerfcr being a rifled muzzle-loader, the driving band is
studded to fit the grooves of the rifling.
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25 cm. Heavy Minenwerfer (Long) H.E.

Shell.
Used with Maximum range.
Ammunition.
Gun. Fuze. Time.  Perc'n.
yards. yards.
Schwere  Wurf- 25 cm. Heavy Z.s.W.M. " '160 460
Mine {s.W.M.) Minenwerfer  Z.s.um.W.M.
(Rifling, 6

grooves)

Material—Steel.

Weight-
Shell complete, about 95 kg. (about 209'4 Ibs.).
Bursting charge, 43 kg. (94’8 Ibs.).
Analysis of bursting charge .—

Ammonium nitrate ... 77°2 per cent.
TNT o 14’5
Nitroglycerine 34 w"
Sawdust ... 34 )
Water and residue ... 15

Total ... 1000

Employment—Against well-protected field fortifications, deep
trenches, dug-outs, observation posts, trench-mortar and machine-
gun emplacements, mine shafts and craters, obstacles and parapets.

Remarks—A variation of this shell, 1,000 mm. in length, is
made in one casting, and has a screwed-in base.

Another variation, 950 mm. in Ien?th, has a copper driving
band which fits over the base like a collar and is prevented from
slipping by 4 plates let into the base and secured by 4 set screws.

For range table, see Appendix XVIII.
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25 cm. Schwere Wurf-Mine.
Calibre, 25 cm. (9-84").

ScALE-20

Thickness of walls—At A, about 11 mm.
Thickness of base—15 mm.
Width of driving and —30 mm.

Distinctive markings—

« This Minenwerfer being a rifled muzzle-loader, the driving band ia
studded to fit the grooves of the rifling.
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25 cm. Heavy Minenwerfer (Short) H.E.

Shell.
Used with Maximum range.
Ammunition.
Gun. Fuze. Time.  Perc'n.
yards.  yards.
Sellwere  Wurf- 25 cm. Heavy Z.m.W.M. 460 (?) 460 (?)
Mine (s.W.M.)  Minenwerfer Z.s.u.m.W\M.
(Rifling, 6

grooves)

Material—Steel.

Weight-
Shell complete, 63 kg. (138'9 Ibs.).
Bursting charge, 25-26 kg. (55-57 Ibs.). Nitrolite.

pl(()jyment—Agalnst well-protected held fortifications:—deep
trenches ug-outs, observation posts, trench-mortar and machine-
gun emplacements mine shafts and craters, obstacles and parapets.

Remarks—
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25 cm. Schwere Wurf-Mine.
Calibre, 25 c¢cm. (9'84").

593 mm

ScALE-"o.

Thickness of walls—At A, 16 mm.

Thickness of base—12 mm.

Width of driving sand —30 mm.

Distinctive markings—*“Nitrolit Leverkusen a/R” is painted in

black letters on shells of this type, manufactured by Friedrich
Bayer of Leverkusen-am-Rhein, near Dusseldorf.

* This Minenwerfer being a rilled muzzle-loader, the driving band is
studded to fit the grooves of the rifling.
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M2






Range.

Yards.

547
1.034
1,640
2,187
2,734
3,281
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APPENDIX I.
RANGE TABLE.

3'7 cm. Revolver Gun.

EXTRACTS FROM RANGE TABLE No. 3.

3'7 cm. Revolver Gun.

Common Shell.
Angle of Angle of Time of Remaining
elevation. descent. flight. velocity.
Secs. f.s.
1 07 1 19 1’4 1,001
2 37 3 26 32 850
4 30 6 22 5’3 733
6 56 10 26 7’8 646
10 04 16 07 10'6 574
13 41 23 26 13-8 515
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APPENDIX II.
RANGE TABLE.

7'7 cm. Field Gun.

EXTRACTS FROM RANGE TABLE No. 4(?).
7'7 cm. Field Gun, 96 n, A.

1896 Pattern Shell and Shrapnel.

Itauge.

Angle of Angle of Time of Remaining

elevation. descent. flight. velocity.
Yards. ! ’ Secs. fs.

0 . M.V. 1,526
547 0 45 0 49 172 1,339

1,094 1 34 1 52 24 1,203
1,640 2 30 3 1 39 1,102
2,187 3 37 4 45 54 1,024
2,734 4 52 6 37 70 968
3,281 6 19 8 45 87 919
3,828 I 49 11 04 107 876
4,374 9 30 13 41 12-7 840
4,921 1 26 16 34 14°7 810
5,468 13 28 19 49 1772 784
6,015 15 52 23 26 1977 761
6,562 18 26 27 22 2274 741
7,109 21 22 31 52 25'3 732
7,655 24 52 36 56 28-7 725
8,202 29 15 42 49 32’8 732
8,749 3B 19 50 00 38’4 748

The maximum range is 9,186 yards at an angle of elevation
of 43",

* This range table is probably employed with the Universal, 1914 and
1915 Pattern Shells.
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APPENDIX IlII.

RANGE TABLE.
9 cm. Field Gun.

EXTRACTS FROM RANGE TABLE No. 5.

9 c¢cm. Field Gun '73 '88.

1882 and 1888 Pattern Shells.

1891 Tattern Shrapnel. 1882 Pattern Shrapnel

Range.
Angle of  Time of Remlining Angle of Time of Remaining
descent. Hight. velocity. descent. flight. velocity.
yards. ‘ secs. f.s. secs. f.s.
0 M.V. 1450 M.V. 1375
110 011 0-2 1391
547 0 56 1-2 1196 1 (10 1-3 1181
1094 2 19 2-7 1047 2 22 2-8 1050
1040 4 07 4-4 951 4 07 4-5 961
2187 « 15 6-2 879 6 15 6-2 889
2734 8 52 8-2 817 8 52 8-2 827
3281 12 00 10-3 764 11 52 10-4 771
3445 _ LR 12 56 11-1 755
38-28 15 34 12-6 722
4374 19 45 15-2 682
4921 24 52 18-1 650
5468 30 56 21-4 623
6015 37 49 25-2 610
6562 46 07 30-3 617

7109 59 52 39-9 679
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APPENDIX V.
RANGE TABLE.

10’5 cm. Howitzer.
EXTRACTS FROM RANGE TABLE No. 2.

105 cm. Light Field Howitzer.

1905 Pattern “ Universal ” Shell.

Range. .
Angle of Angle of Time of Remaining
elevation. descent. flight. velocity.

Yards. / ! Secs. f.s

0 M.V. 089
3.281 25 22 29 22 17-8 564
3,609 30 19 35 11 20-8 558
3.937 38 52 45 00 25’8 561

Charge No. 5.

0 . M.V. 764
3,828 24 22 28 45 19-1 6)3
4.265 29 56 36 00 22’5 600
4,593 36 00 43 11 36 604

Charge No. 6.

o ) M.V. 840
4.484 2" 30 29 30 2171 650
4,921 19 35 22 24-1 640
5,359 37 | 44 11 292 643

Finn Charge

0 M.V. 991
547 1 11 | 37 1-7 955
1,094 2 49 3 26 3’4 925
1.640 4 34 5 22 5-3 892
2.187 6 30 1 34 2 860
2,734 8 30 10 00 9-2 830
3.281 10 41 12 45 13 800
3,828 13 15 l.s 56 13-7 771
4,374 15 56 19 30 16-1 745
4,921 18 56 23 26 18-8 728
5.468 22 30 28 04 21-9 712
6,015 26 41 33 30 254 702
6,562 32 30 40 26 30°0 699
6,890f 38 00 46 45 3473 709

sh* I-Ir’[]is range table is proltablv employed with the Long, 1914 and 1915 Pattern
ell*.
t Maximum range.



IH5 AI'’KNDIX V.

10 (M. (HHIH <VHTioHH>.
EXTRACTS FROM RANGE TAIILLHI Nou 0, 7 akd 8.

10 cm. Guu, with Overhead

10 cm. Gun. Shield. 10 om (Inn _in in oni, Short Gun in
10 cm. Gun '84 Turret. 10 om (Inn, Re Turret.
RANGE TABLE RANGE TABLE inforcod, in Tun of RAN<IE TAHLIC
No. 6. No. 7. No. H.
10 cm. Shell. 1896 Patterns io om. simli "mi miHi to rm. HIii'll iuk 1890
Shell and Shrapnel. rattnl n “hl uplirl 1ntliiii Slirii.pik'1.

Angle of Time of ' Remaining Angle of  riiim of \liglo of | Timo of Remaining

Range. Angle of elevation descent. flight. velocity. Angle of elevation. descent, | tlighl Anglo ol t'lnvallon, doHimiit. | night. velocity. Rango.
yards, g 0 secs. fs. 0 secs. fs. yards.

o) M.V. 1,830 M V. 1,923 . . M.V. 1637 0

547 0 22 0 26 0-8 1.667 0 30 0 34 00 1,765 0 37 0 41 -1 1,496 547
1094 0 56 1 o7 1-8 1.516 1 00 1 04 il 1,604 119 1 30 2-2 1.371 1.094

1 040 1 34 1 52 30 1,384 1 34 1 45 110 1,470 2 04 2 26 3-5 1,257 1,640
$.187 2 15 2 56 4-3 1,276 2 1 2 45 41 2 56 3 37 4-8 1,168 2,187
2734 3 04 4 15 5-7 1,184 2 b2 3 52 ft’4 1,210 3 52 o 00 6’3 1,096 2,734
3.281 3 56 5 41 71 1.109 3 45 5 11 '™ 4. 56 6 37 7-8 1.013 3,281
3.828 4 56 7022 8-7 1,050 4 37 6 45 H-1l 6 11 8 30 9-3 997  3.828
4,374 6 07 9 11 10-4 1,004 5 41 8 26 i 1,0117 7 26 10 22 11'0 965 4,874
4,921 7 19 1 1 12-1 964 6 49 10 19 1n'ft 1197 8 52 1230 12-8 932 4,921
Z54(>8 8 37 13 22 13-9 932 8 00 12 19 1Hrn OUfi 10 19 14 4 14-8 905 5,468
( 6.015 10 04 15 45 15-8 905 9 22 14 31 it 1136 11 56 17 07 16-8 883 6,015
>6.562 1 37 18 15 17-7 882 10 49 16 56 1/0 1109 13 37 19 45 18'9 863 6,562
z 7.109 13 19 21 00 19-8 863 12 19 19 30 Hrn 15 26 22 34 21-1 846 7,109
*7.655 15 1 24 00 22-2 843 14 no 22 1 17 34 25 41 23-4 833 7,655
8.202 17 15 27 07 24-6 833 15 41 24 49 21111 19 49 29 00 25-9 820 8,202
>8.749 19 26 30 30 27-1 827 17 26 27 30 25'5 22 22 32 37 28-6 814 8,749
9.296 21 56 34 15 29-8 820 19 19 30 19 27'8 25 1 36 30 31-6 810 9,296
< 9.843 24 41 38 15 32-9 820 21 30 33 30 no<n 28 26 40 45 35-0 817 9.843
10,389 27 52 42 30 36-4 827 24 04 37 1 lift’ll 32 26 45 41 39-2 830 10,389
1<1,608+ . 34 45 48 19 41-3 837 10.608
>10.936 31 49 47 22 40-5 846 27 11 41 22 30<n . 10,936
1 11.2047 34 41 50 19 43-2 863 . 11,264
11,583 . 31 11 46 34 ulll'H 11,583
11.8118 34 41 50 34 44'4 11,811

* This range table is probably employed with the 10 cm. Gun 14, and with all |hum khiki uh « iminf the 191*1 and 1914A Pattern Shells
T Maximum range of 10 cm. Short Gun in Turret.

+ Maximum range of 10 cm. Gun, 10 cm. Gun 04, and 10 cm. Gun 14.

£ Maximum range of 10 cm. Gun with Overhead Shield and 10 cm. Guns in Tiiitol ...... liv <oecony In Turret.
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APPENDIX VI.
RANGE TABLE.
12 cm. Gun.
EXTRACTS FROM RANGE TABLE No. 9.

12 cin. Heavy Gun.

1888 a; A Pattern Shell. 1880/92 Pattern Shrapnel.
Range. Angle (i Angle of | Time of Remaining Angle of Angle of Time of Remaining
e'evntion. descent. flight. velocity.  eleval ion. descent. flight.. velocity.
yards. secs. fs. 0 ¢ 0/ secs. fs.
0 M.V. 1.280
57 0 56 1 00 1-3 1148
1.094 2 04 2 20 2-8 1,053
1,040 3 22 4 04 4-4 984
2.187 4 19 0-2 928
2,297 4 34 6 04 8 922
2.734 5 49 7 52 8 876 6 26 s n 80 879
3.281 7 30 9’9 827 8 11 10 45 10-0 840
3,828 9 26 12°0 784 10 04 13 30 1?2 804
4,374 1 37 16 56 144 751 12 07 16 34 142 778
4921 14 00 20 49 16'8 722 14 2 19 5 16'8 755
i->>, 16 45 > 15 19'6 696 ns 45 23 19 191 73«
6,015 19 45 30 04 222 679 19 30 27 19 219 728
6,562 23 30 35 37 258 669 22 31 31 37 84 718
719 28 00 4200 299 668 23 5# 36 15 28-1 715
7,218 26 37 37 15 28 715
7,655 33 45 49 14 35’4 689
79841 38 49 55 45 39’9 715

* Maximum range with shrapnel,
t Maximum range with shell.
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APPENDIX VII.

RANGE TABLE.

13 cm. Gun.

EXTRACTS FROM RANGE TABLE No. 10.

13 cm. Gun.
13 cm. Shell. 13 cm. Shrapnel.
Range.
Angle of Angle of Time of Remaining Angle of Angle of Time of ini
elevation. descent.  Hight. velocity.  elevation. descent.  Hight. ‘ R\fer}‘oac'ﬂ')?_g
yards(.) 0/ r secs. fs. secs. f.s
M.V. 2.280 .

S 01 19 0-7 2172 0 1 0 19 M %213(5)
1,094 0 34 0 41 1’5 2,070 0 31 0 37 2093
1.640 0 52 1 07 2’4 1.968 0 52 I 3 1 $9x
2.187 1 15 1 31 3-2 1.873 1 15 130 3 1 9(i6
2.7:5-1 1 37 2 01 3 1,781 137 2 (H a 1 851
3.281 2 04 2 41 5-0 1.693 2 00 2 31 9 1 73»
3,828 2 30 3 22 6’0 1.608 2 26 3 U § 1 653
4374 3 00 4 07 71 1,526 2 56 3 52 6-9 1578
4.921 3 30 4 56 8 1,450 3 26 4 41 8 1 566
5,468 4 01 5 52 9% 1,381 3 56 5 31 9 1137

4 41 6 52 10-7 1,316 4 30 6 30 30 1>75

6,562 5 26 8 00 119 1.260 5 07 7 34 11°5 1 3HI

6 07 9 U 13-3 1.206 5 49 8 1 12’8 1 266

i,650 6 52 10 30 24 i,ics 6 34 10 07 14-2 1220

8,202 7 41 1200 16-2 125 7 19 11 30 15 1178

8.749 8 37 13 37 1777 1,092 8 07 13 (K> 17’1 1112

9,296 9 31 15 22 19-4 1,066 9 00 14 37 18 1112

9.843 10 34 17 19 21 1.047 9 56 16 22 20-3 1086

10.389 1 37 19 19 22-8 1.030 10 56 18 15 219 1 066
10936 12 49 21 26 216 1.017 12 00 20 U 73 105(1
11,483 13 56 23 37 263 1,010 13 01 22 U 25-4 1037
12.030 15 11 25 52 28-2 1.004 14 19 24 22 27-3 | 024
12.577 16 26 28 1 30-2 997 15 34 26 7% 3 | 1017
13.121 17 52 $1 19 322 997 17 00 28 52 31-3 1 010
13.670 19 19 32 31 343 997 18 30 31 19 33-5 1 (K7
11,217 20 52 31 52 36-5 997 20 07 33 52 35'8 1,004
EETE SRR ' R 8 100 2 % 31 4% 1010

. - . 5 39 15 ’
15,748f 25 |5 41 37 43-3 1,017 o Lowo
15,857 26 01 42 04 437 1,020

' The maximum ran%e with the Ittl1 Pattern Shell is stated to be 15,311 yards, or the same
as that with percussion s raJJneI (we Is—Iovg). so that it appears protmble thatthe ramie table r.
13cm. Shrapnel is employed for the lull Pattern Shell.

t The maximum ranges with shell and shrapnel, as stated in the German range table are
15.7IH ami 15,857 yards, respectiv_eli/, but. according to recent German documents the maximum
range with percussion shrapnel is 15,311 yards, while that with time shrapnel is 10 few yards
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APPENDIX VIII.

RANGE TABLE.

15 cm. Ringkanone.

EXTRACTS FROM RANGE TABLE No. 12.

15 cm. Gun with Chase Rings. (Ringkanone.)

1880 Pattern Shell. 1880/92 Pattern Shrapnel.
llange.
Angle of Angle of Time of Remaining Angle of Angleof Timeof Remaining
elevation. descent.. flight. velocity. elevation. descent. flight.. velocity.
yards. 0 / 0/ secs. fs. o/ o . sees. fs.
0 & M.V. 1,499 M.V. 1,322
517 0 41 0 52 1-2 1,293 0 52 1 00 1-3 1,197
1.094 131 2 04 2-5 1,138 1 56 2 19 2-8 1,102
1,640 2 37 3 37 4-0 1,037 3 07 3 45 4-3 1,037
2,187 3 52 5 19 57 968 4 26 5 22 5-9 981
2,734 5 19 7 26 7-3 909 5 52 7 19 7'6 938
8,281 0 52 9 49 9-2 860 7 22 9 26 9-4 899
3.828 8 37 12 30 11-3 820 9 01 11 45 11-3 866
<1874 10 31 15 34 13-5 781 10 52 11 22 13-2 837
4,921 12 4 18 56 It.-s 751 12 49 17 1 15-3 810
5,468 16 00 22 34 is 2 725 14 52 20 07 1775 791
0,016 17 30 26 26 20-8 712 17 01 23 22 19-8 778
<1512 20 15 & i 23-6 702 19 30 26 52 22-4 768
7,109 23 22 35 22 278 699 22 15 30 37 25-2 761
7,540 24 34 33 52 27-6 761
7,065 27 15 1100 80 695
8,202 oil 37 I't 84 30-3 712
8,8121 30 19 53 19 38’8 718

+ Maximum range with shrapnel,
t Maximum range with shell.

(Il 11938)
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APPENDIX IX.
RANGE TABLE.
15 cm. Long Gun.

EXTRACTS FROM RANGE TABLE No. 14
15 cm. Long Gun.

1888 Pattern Shell. 1892 and 1890/1892 Patterns Shrapnel.*

Range.
Angle of Angle of Time of Remaining Angleof Angle of Time of Remaining
elevation. descent.  flight. velocity.™ elevation. descent.  flight. velocity.

yards. o/ o secs. fs. 0! 0/ secs. fs.
0 M.V. 1,624 M.V. 1,640
547 0 37 0 4 11 1,480 0 34 0 37 1°0 1,512
1,094 1 19 1 30 2-3 1,345 1 15 1 26 22 1,394
1,640 2 04 2 30 3-5 1,234 1 56 2 22 34 1,286
2,187 2 56 3 45 4-8 845 2 49 3 3 47 1,196
2,734 4 00 5 15 6’3 1,079 3 45 4 56 6’1 1,129
3,281 5 07 6 56 9 1,024 4 45 6 26 7’5 1,073
3,828 6 19 8 49 9’6 984 5 52 8 04 9'2 1,027
4,374 7 37 10 49 114 948 7 04 9 52 108 991
uL921 9 04 13 00 23 915 8 22 11 49 J2’6 958
6,408 10 41 15 26 25 889 9 45 14 00 14’5 932
6,015 12 22 18 00 172 866 11 19 16 19 16-4 909
6,662 14 07 20 41 19-3 846' 13 00 18 49 18-4 889
7,109 16 00 23 34 21-5 833I 14 45 21 30 20’5 873
7,66ft 18 00 26 37 23'8 820 16 41 24 26 22-7 860
8,202 20 15 29 49 26'3 814 18 49 27 34 25’1 846
8,749 22 4 33 15 29 810 21 07 30 56 27'8 837
K.Wwf 22 1 32 26 28’9 837
9,296 2t 30 37 00 32-1 810
9,843 28 37 41 07 35'4 817
10,880 32 34 45 56 39-3 833 4.
10,9361 39 1 53 15 45'6 860

This table is probably employed with the 1907 Pattern Shrapnel.
I Maximum range with time shrapnel.
I Maximum range with shell.



190 APPENDIX X.
RANGE TABLE.

15 cm. Howitzer '13.

EXTRACTS FROM RANGE TABLE No. 15.(>)

15 ¢cm. Heavy Field Howitzer, '13.

—_—

1883, 1888, 1896, 1904 and 1912 Pattern Shells.! 1904 and 1912 Pattern Shells.
Charge No. 4. 0 81 kg. (1-8 Ibs.). Charge Nc. 5. 0-95 kg. (2-1 Ibs.). Charge No. 6. 2 kg. (2 6 Ibs.). Charge No. 7. 1'35kg. 8 Ibs.).

Range. . ‘ . . . . . Koo
Angle of Angle of Time of (Remaining Angle of Angle of Time of 'Remaining Angle of Angle of Anglo of Remaining Angle of Angle of Timo of Remaining
elevation. descent.. | flight. ~ velocity.” elevation. descent. flight.  velocity.  elevation. descent. ! night. velocity.” elevation. descent.  night. volooity.

n N | IJ

yards o/ o Secs. fs. 0 o ! Secs. fs. 0 ! / NocK fs. HOCH M, yul
0 M.V.833 M.V. 942 M.V. 1,106 M.V. 11911 0
1,094 2 26 2 1Ip 3-2 ,060 1,000
1,640 3 41 |45 -1-8 1,010 1,040
-2,187 5 15 5 BO 6-1 971 4 INT
2,734 *6 49 7 34 8-2 938 ol
/3,281 us 37 9 Ml 101 909 L
3,828 18 11 20 34 15-8 709 10 30 12 2 12-1 879 UL
74,374 22 07 25 22 18-9 692 16 52 19 41 16-5 758 ZI2 26 Il 06 142 853 |7
4,921 21 07 31 19 22-7 679 19 56 23 49 19-2 738 14 37 71 1(1-1 833 Il
,369 32 26 37 49 26-4 669 Al
r 5,468 23 45 28 30 22-4 722 16 56 20 41 18-7 817 UL
6,015 28 19 1111 26-0 712 19 30 2411 21-2 HIMI NI
6,152 33 07 39 52 29-8 712 R
>6,562 22 30 27 Ml 21+0 791 i
7,109 25 49 2 U 2111 HE 22 1 UH hu ur - v mi
7,655 29 52 w u HU-7 HE i 4t J on iilih
h,093h 31 04 42 01 31- NI 1ot
8,202 UH 11l ur H f If o
8,749 n u .l ML wiom
9,2968) Hi nu 1 nl I * Hill >

* This is a provisional range tabic ami it. is not. (inte certain .whether it actually corresponds [ llu- 1l1» <............. Im [0
{ Thig_table is-employed with the 1914 and 1914A Pattern Shells, but their maXimum range in ntnted in- <. 1 ... lumnmid inh i »i' )
Maximum range with 1883,1888 and 1896 Pattern Shells. It will be observed that thin In kK  lhm> ilm nmxti mm ..... in b 1l | 1>ild

Howitzer '02. .
§ Maximum range with 1904 and 1912 Pattern Shells.
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APPENDIX XI.
RANGE TABLE.
15 cm. Howitzer '02.
EXTRACTS FROM RANGE TABLE No. 16.
15 ¢cm. Heavy Field Howitzer ’02.

1883, 1888, 1896, 1904 and 1912 Pattern Shells.”

Range. Charge No. 5,85 kg. ® Ibs.). Charge No. 6,12 kg. 66  Ibs.).
Anglo of Angle of Timeof Remaining Angle of Angleof Time of Remaining
elevation. descent.  flight. velocity. elevation. descent.  flight. velocity.

yards. 0 ¢ o/ secs. f.s. 0 0« secs. f.B.

0 M.V. 902 M.V. 1,066

1,094 3 34 4 07 3-8 853

1,640 5 30 6 t 5-8 830

2,187 7 84 8 45 8 804

2,734 io o0 11 26 @0 784

3,281 12 34 14 26 12 761

3828 15 22 17 52 14-7 745

4,374 18 26 21 45 37 728

4,921 21 52 26 «K) 20 715

5,468 26 00 31 07 23-6 702

6,015 31 41 37 56 279 695 21 30 21 22 82 748

6,452 40 45 48 22 85 705

6,562 24 41 31 37 25-6 738

7,109 28 34 36 26 29-0 738

7,655 33 37 42 22 a3 748

8,147t 41 26 50 45 a0 774

* This range table 1b employed with the 1911 and 1914A Pattern Shells,
Maximum range.



Range.

yards.

2,8«
3,281
3,664
3,828
4,265
4,375
4,921
5,359
5,468
6,015
6,234
6,562
(1,890
7,109
7,655
7,874

elevation.

13
16

20

24

29
37

45
2

07

45
15

EXTRACTS FROM RANGE TABLE No. 18.

15 cm. Howitzer in Turret.

1888 Pattern Shell.

APPENDIX XII.

"RANGE TABLE.

15 cm. Howitzer in Turret.

Charge No. 6. 0-8 kg. (1-8 Ibs.). Charge No. 7. 0-9 kf (2 Ibs.). Charge No. 8. 1kg. (2-2 Ibs.). Charge No. 9. 1-2 kg. (2-6 Ibs.)
Angle of Angle of Thue of Remaining Angle of Angle of Time of Remaining Angle of Angle of Time of Remaining An>le of Angle of Time of Remaining
descent.  flight.  velocity. elevation. descent.  flight.  velocity.” elevation. descent. flight.  velocity. cle>ation. descent. flight. velocity.
i
¢! secs. fs. 0 v 0 s socu. fs. o | 0 Secs. fa. U Secs. f.s.
M.V.810 L JLv.es3 M.V.965 M.V. 1,079
14 52 11-5 709
18 04 137 696 13 30 14 49 AN 755
13 11 14 56 18'1 701
22 30 16-7 682 16 22 18 11 if9 738 14 00 15 62 1)-7 HI
T 12 41 14 52 13-8 833
271 37 19-9 669 19 37 22 11 146 722 16 37 19 1 102 (14 13 04 15 26 14-2 827
34 00 239 659 23 11 26 49 20'6 712 19 30 22 56 IKH 748 15 15 18 26 16-5 801
42 19 28-7 663 1
27 37 32 15 24’2 702 22 56 271 1 21 H 732 17 4 21 49 19-0 778
34 00 39 4 29'0 696 27 04 32 22 ao-ti 710 20 26 25 45 21-8 761
38 45 45 00 32-3 699
32 3 39 04 aatil 716 23 45 30 19 24-8 748
39 11 46 30 i1 72!
21 41 35 30 28'3 738
33 37 43 00 33-4 738
38 15 48 15 37’1 741

* Maximum range with full charge.

Rango

yards.
0
2,843
3,281
3,664
3,828
4,265
4,375
4,921
5,359
5,468
6,015
6,234
6,562
6,890
7,109
7,655
7,874s
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21 X~ar.

1883 and 1596 Pa:;ern Shells.

Range.
g Angle Angle Time Remain-  Anglo Angle Time Rem lin-
0 of of ing of of of ing
elevation. descent. flight.  velocity. elevation. descent. flight.  velocity.
ards. ... 1
y Lo o/ Secs. fs. o o/ Secs.
Charge No. 8, 2°2 kg. (4'8 Ibs.). M.V. = 800 f.s.

4,046 66 45 70 07 44’1 728
4,374 64 30 68 00 434 725

4,703 25 1 27 52 21 -0 709

4,921 27 08 30 04 22 -4 705 60 07 63 49 41'7 725
5,468 33 30 37 04 26 -9 702 54 04 58 00 39 -2 722
5,796 39 84 43 41 313 699 47 37 51 37 36 -0 715

Charge No. 9, 2-3 kg. (5 1 Ibs.). M.V. = 827 fs.

4,265 66 45 70 19 45'3 748
4,374 66 04 69 41 45T 748
4,921 62 22 66 11 43-8 745
5,031 25 34 28 22 22 0 725

5,468 29 41 33 00 25-0 718 57 41 61 41 41-8 741

6015 37 11 41 22 3073 715 50 26 54 37 386 738
6124 39 41 44 04 32T 715 47 45 51 56 372 735
Charge No. 10, 274 kg. (5'3 Ibs.). M.V. = 853 fs.

4,593 66 15 69 52 4673 764
4,921 64 07 67 52 45-6 764
5249 25 11 27 56 2222 741

5468 26 52 29 52 235 741 60 07 64 03 44T 761
6015 32 26 36 00 27'7 738 54 52 59 07 417 755
6452 39 52 45 00 334 741 47 03 51 37 374 748

Charge No. 11, 2’5 kg. (5'5 Ibs.). M.V. = 876 fs.

4,820 . 66 15 69 49 47's 784
4,921 65 34 69 15 47 -3 784
5,468 62 00 66 00 45 9 781

5,577 25 37 28 34 23 -2 758
6,015 29 15 32 37 26-0 755 57 37 61 49 44 1 7S
6.562 35 41 40 00 31-0 748 51 11 55 30 409 771

6,780 40 45 46 15 354 755 45 22 50 15 377 764
Charge No. 12, 2 6 kg. (5°7 Ibs.). M.V. = S99 £s.

5,031 66 15 .v 11 48-7 800

5,465 63 45 87 SCO

5,796 25 15 28 11 235 774

6,015 26 49 30 co 24-3 774 57 <4 co 5

6,562 31 49 35 30 256 71 8§ 45 43"s TSCF

7.109 41 30 1 L7 38-0 Jad 44 45 50 "9 37°f Tri
Charge Nec. 13. t'7 kg. 5v . MV. = £s.

5,140 b y

5.468 65 G4 65 x7 50-5

6,015 25 00 28 00 233 791 61 34 65 52 485 814

6,562 29 04 32 37 27 1 787 57 26 62 04 46'3 S07
7.109 34 37 39 00 31 -6 784 51 52 56 49 43 -0 804
7,327 38 30 43 37 34'5 7S7 47 37 53 07 40'6 800

Charge No. 14 2 S kg. (6-2 Ibs.). M.V. = 945 Es.
7,109 31 30 35 26 296 797 _

7655 39 49 46 00  37-3 S00 — — |
Charge No. 15, 2-9 kg. (6-4 Ibs-)- M.V. = 96S f-S. -
7327 31 07 34 52 300 S10 2. x

7655 34 37 38 52 323 810 -
7874 35 15 44 00  36-0 814

| =
ChaeclE No. 16 3 0 kg. 6 61bs.). M.V. = 187 fs. a
7,655 31 56 35 49 310 820 | "
8,202 39 52 48 00 38 -8 823 | =M
Charge No. 17, 3-1 kg. (6 -81Ibs.). M.V. = 1,010 fs. ko;
7,874 31 45 35 45 31-3 827 1
8,202 3B 11 39 37 34'5 827 L

8,421+ 38 26 45 11 37'9 833

* This range table is probably employed with the 1896 n/A Pattern Shell.
+ Maximum range for 1896 Pattern Shell with full charge. A recent German document, however,
gives the maximum range as 7,874 yards, implying that Charges Nos. 16 and 17 are no longer used.

379VL 3IONVH



yards.

4.265
4,375
4,921
5,031
5,468
6,015

4,812
4,921
5,468
5,687
6,015

6,671

5,249
5,468
6,015
6,234
6,562
7,109
7,327

5,687
6.015
6,562
6.890
9.1

571

t,655
8,202

7.874
slace
8.530

8,093
8,202
8,749

8,312
8.749
8,968

A~£> Angle Time Remain-  Angle
of of of ing of
elevation. descent.  flight.  velocity. elevation.

1 o '
o/ secs.
Charge No. 4, 2'1 kg. (4 *6 Ibs.).
66 22
65 37
61 26
25 04 29 34 22 -0 689 56 00
29 15 34 34 252 686 46 07
40 00 46 49 326 686
Charge No. 5, 2'3 kg. (5-1 Ibs.).
o 66 00
65 19
, 61 30
25 49 30 52 240 719
28 37 34 19 26'3 715 56 45
36 00~ 4T- 52 319 715 49 30
38 45 15 56 33-8 719 46 07
Charge No. 6, 2-5 kg. (5 -5 Ibs.).
66 11
64 49
. 61 15
25 45 3171l 25 748
28 22 34 22 273 741 57 15
34 30 41 30 323 741 51 15
39 22 46 52 358 748 46 30
Charge No. 7, 2-7 Kg. (6-0 Ibs.).
66 07
64 22
. 61 04
26 33 56 27-2 768
2 37 35 04 257 764 57
34 15 41 34 33-t 7t 51 35
37 I 45 36"2 771 48 o»
Cbjlbgx 3T<jl S, 6 -2 Ibs
37 22 774
26 38 37 316 774
38 30 46 34 37 3 784
Charge No. 9, 2'9Kkg. (6 4 Ibs.).
31 00 33 22 31-8 134
34 34 42 30 34'3 787
40 30 49 00 396 801
Chabgb No. 10, 3 kg. (6 6 IM.).
30 41 38 19 321 791
31 41 39 30! 330 794
39 30 48 151 396 807
Charge No. 1] 31 kg. (6 -8 Ibs.).
30 34 38 34 326 801
35 15 43 56 36 6 807
39 15 48 19 40-0 817

Angle Time
of of
descent.  flight.
0
Secs.
M.V. =863 f.s.
71 34 45'7
70 56 45 -4
67 22 43’9
62 34 41'5
53 15 36 -4
M.V. =925 fs.
71 30 48’4
70 56 48 1
67 45 46'6
63 37 44 -4
56 56 iv
53 37 38 6
M.V.=988 f.s.
71 52 509
70 45 50 -4
67 45 a8
64 19 46 9
58 49 437
54 19 80
M.V =1,047 fss.
72 04 53 0
70 34 524
b/ 52 50-9
64 48-8
59 __ 458
56 43-5
=1,076 f-S.
M.V.=1,102 fs.
M.V.=1,132 fs.
M.V.=1/158 fs.

Remain-
ing
velocity.

fs.

738
735
728
715
696

778
774
768

758
738
732

814
810
801

791
774
764

S46
840
833

830
807
797

* This range table is employed with the 1914 and 1914A Pattern Shells.

Range.

yards.

4,265
4,375
4,921
5,031
5,468
6,015

4,812
4,921
5,468
5,687
6,015
6,562
6,671

5,249
5,468
6.015
6,234
6,562
7,109
7,327

5,687
6,015
6.562
6.890
7.109
7,655

7,546
7,655
8>2

7.874
3.202
8.530

8.093
8,202
8,749

8,312
8,749
8,968

b0

%T
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Ittin

¢« iln

|
Il 111

H f
H juii

It »t].|
[i.i mi

=z

tugle

itli*HIinhI

1/
lift

112
AM

17

41

1l

11
HU

(Jhurgc No. 6.

"3 kg. (95 Ibs.).

Anglo

doRcent.

71
mi

66
63

69
63

28
32

37
46

41
4i

52
34

11
1y

4
IM)

<M)
30

Time
of
Hight.

HCCB.
52-7
51’9
50'6
48'9

46 -3
42 -6

Remain-
ing
velocity.

fs.
M.V.991
866
863
856
850

840
827

817
814

814
820
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EXTRACTS FROM RANGE TABLE No. 22.

1883 and 1896 Pattern 21 cm. Shclls.t

Angle

elevation.

o

67
66

64
61

58

48

of

41
52

22
37

22
56

Charge No. 7.

49 kg. (108 Ibs.).

descent. flight.

72
71

69
66

63
59
55

Angle
f

00
19

1
45

49
00

Time

of

57'1
56 -8

55 -8
54 5

529
50'5
46'8

26'9
274
30'4
34'0

40'4

jrmain-
ing
jelocity.

MA.1,089

..
923
925

o2
915

909
896
882

846
846
846
846

860

Mortar.
Charge No. 8. lharg.
5'2 kg. (115 Ibi.).

Angle  Angle Time Reninin Angle  tIngle
of of of ing, of of
elevation. descent. Hight velocity, nleviilion .1 icent.

0 0 & secs. £,
M.V.1,138
67 45 72 22 59 1) KAI
65 56 70 52 581 DH (17 34 11 41
63 34 68 49 57'3 (MA 115 30 71 56
60 52 66 31) 5(10 DIN wi 07 6 51
57 41 63 37 542 928 no ao 61 45
|”l
53 34 59 52 51 (t HID A7 22 6, Ix)
47 15 53 49 471 HDD
A3 22 6l 2
41 45 5i 15
L.
30 07 35 41 3272 Nfl()
no nt 3 45
34 15 40 22 3111 ‘() 45 3 34
40 22 46 49 414 e [...
A 07 1 22
41 41 o 19

1896 Pattern 21 cm. Shell.f

ol I- I'lie laid pattern 21 cm. Mortar, as distinct from the previous pattern which is entitled "21 cm M... f...

=
[N

in lalile. arc probably employed with the 1896 n/A Pattern Shell.
T .mgr with lull charge and 1896 Pattern Shell.
i.. Il, J ..imilion renders it absolutely necessary. The maximum range in ordinary circiim.la......

The German regulations lay down Unit Ilin lull +Im>, .

Is limn Im, 0 .HI yards

No. 9.
5-5 kg. (12 3 Ibs.).

Time

of

Hight..

1

Mt

60'9
60'1

50 |
677

510

533
482

Mt

Remain-
mg
velocity.

f.s.

M.V. 1,203

981
1)78

Ty
d64

" gss

942
922

866
869

879
899

APPENDIX XV.

RANGE TABLE.

Mortar.

Range. Remarks.

yards.

0
5,577
6,015
6,343
6,562
6,671
7,109
7,655
8,093
8,202
8,749
9,186
9,296
9,733
9,843

10,280

With angles
of elevation
above 45°.

6,671 |
7,109
7,546
7,655
8,202
8,749
9,186
9,296
9,733
9,843
10,280

With angles
of elevation
below 45°,

honk only lie employed in exceptional “circumstances,
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APPENDIX XVI.
KANG E TABLE.

Mortar.
EXTRACTS FROM RANGE TABLE No. 22.
Mortar/
1888 Pattern 21 cm. Sliell.t
['IIHIV No. H. Charge No. 7. Charge No. 8. Charge No. 9.

LA Lp. (I 4:9 kg. (108 Ibs.). 52 kg. (11 5 Ibs.). 56 kg. (12'3 Ibs.). Range.

Cllih- 11 Aifilii nl' - 11....... Remaining Angle of Angleof Time of Remaining Angle of Angleof Timo of Remaining Anglo of Angle of Time of Remaining

lilthailrni  WINITNE, - night.  velocity.  elevation. descent. flight.  velocity.  elevation. descent. flight.  velocity. elevation. descent. flight.  velocity.
HOCH. fs. ° 0 1 secs. fs. 0« 0 [ secs. fS. o ° 7 secs. fs. yards.
M.V. 1,073 M.V. 1,191 M.V. 1,250 fy .. M.V. 1,332 0
Hit 1 i i 2157 787 6,890
I Ul nil mi 26 ) 787 7,109
HU 10 i 114 BO '3 791 ese' ft 7,655
HI 27 19 34 22 296 807 7,983
HU HZ it 81571 797 28 41 36 CO 3078 807 8,202
Il in tn in 3878 804 8,421
29 52 38 22 32’7 810 8,640
32 52 40 56 347 814 30 41 39 19 33% 814 8,749
29 49 39 3) 3372 804 8,858
41 26 50 22 420 833 35 37 44 56 38T 823 : 33 00 43 1 36 '4 814 9,296
41 49 51 30 4373 846 9,624
39 IB 49 52 418 843 9,843
41 49 52 31 431l 85(1 9,952

' This is the latest pattern 21 cm. Mortar, as distinct from the previous pattern which is entitled ““21 cm. Mortar."
t This range table is employed with the 1914 and 1914 A Pattern Shells.
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21 cm. iiowitzm HI Till IH
EXTRACTS FROM RANGE TABLE No. 23.

21 cm. Howitzer in Turret.

1880 Pattern Shell. IHHII I'nHorn Shrapnel.

Charge, 2-4 kg. (5-3 Ibs.). Charge, 3-7 kg. (8-2 Ibs.). L'hill;m’, 2 kg, (4-1 1liH.). Kiingii

) Lof  Angleof  Time of Remaining Angle of Angle of Timo of II|.cma|-n|ng AllLL il Ul honi o 1%imo of - llomaining

i In\ill lon.  descent.  flight. velocity.” elevation. descent. flight.  velocity. | olFVIIIItIl.  wincnime— oflight. velocity.
Inlll-1) / o Secs. f.s. o/ o/ Secs. f.s. » ol 1 secs. f.s. yards.

I M.V.1,030 M.V.1,168 ) M.V.902
i 0] fi u 49 830 1422
IfOll fi 1) 5 30 5 909 i Aill 0 2% <57 820 1,750
! g 26 7 1 7-0 883 Ho1 I till 7-8 797 2,187
1l 19 9 22 8-9 856 me |l 1w 10-0 77-1 2,731
4.ml 0 15 11 52 10-9 830 117 1 fill 12-3 751 3,281
[nun 12 22 14 34 13-1 810 10t 18 i 14-8 732 3,828
till | 14 45 17 22 15-3 791 07 26 17-5 715 4,374
him 15 20 34 17-7 774 KN Vo7 20-6 699 4,921
fimu 20 00 24 11 20-3 761 97 w1 52 212 686 5468
Il o7 i 41 28-5 682 5,960
iinlli 28 07 28 15 23-2 751 Ml M 6,015
iioill 26 56 32 52 265 745 M M 6,562
HIOI“I HI 51 38 52 30-4 741 24 04 30 41 26-0 781 . m 7,109
! us 4 46 30 35-9 7L i ™ 7,546
271 22 34 56 29-3 781 | M 7,655
111'0Y 31 30 40 00 33-1 781 ™ 8,202
iy 38 52 48 19 39-3 801 ' M 8,749

Maximum range with time shrapnel Mn\lllium imili* with shell.
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APPENDIX XVIII.

RANGE TABLES.

HIR

“ Minenwerfer’.
EXTRACTS FROM RANGE TABLES.

a
Heavy “ Minenwerfer.” Light ““Minenwi rfer.”
lifiiir Xo. 1. Charge No. 2. Angle of  .Setting of i Angle of Setting of
MV. 164 fs- AR fs, Range.  glevation. uze. lanjse. gjevation. fuze
- Anglo of  Setting of Angle of Setting o>t Charge No. 1. (69 Charge No. 3. (12g.)
ililiinb olovgation. fuze. Range.  glevation. fuze.
yds. degs. BOOH. yds degs. Secs.
»||h dogs. Secs. yds. degs. SEcs.
1] 7 - 27 70 14-5 175 75 Ml 1 67 19
i 68 11-5 300 68 14-5 197 73 I 63 66 19
VIO 64 11-0 328 66 14-0 219 70, If 65 65 19
inn 57 10-5 355 64 14-0 240 687 14 6. 63 19
roym 47 95 383 62 14-0 262 66 11 0 62 19
410 58 135 284 63 14 12 61- 19
437 54 130 306 60 14 71 60} 19
460 49 125 328 56 14 76; 584 19
350 501 1 78 57} 18
801 55 18
83 53 17
85| 51 17
...... linen Range Table for a Medium ““Minenwerfer” firing a B 5 7
Projectile of 51 kg. (112'4 Ibs.).
Charge No. «. @111 Charge No. 4. (15g.)
Charge.
Range. yds. dngi, RIVIHi yds degs. Secs.
No. Weight. 372 0il HI 897 65 21}
394 no 1l Qil 64 2
416 inn Il 0K 611 2
437 lift 11} 06z A il
grammes. yards. 459 mi In no- 112 A1
481 1] In 1,001 ill 44
1 44 115— 240 503 fill I} 1,011 IMli Mil
2 66 191— 386 525 57 il 1,051 IR V4
3 88 268— 537 547 ”P Hi 1,07- HT 4)
4 110 341— 689 569 h N 1,06' Dili m/
5 132 415— 840 590 4ft il 1111 mi I
6 154 765—1,006 i,nr dll. Uli



