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EXTRACTS from the preface lo the first edition of the Ordnance Manual.

“This work being designed chiefly for the use of those charged with the
fabrication and care of the imnateriel, leaves untouched nearly all that relates to
the personal service of Artillery, either in the field or in garrison.” * * *

¢ It is earnestly requested that all officers of the Army, and especially those of
the Ordnance Department, will avail themselves of every opportunity to verify
the details and add to the information here given, and that they will communi-
cate to the Colonel of Ordnance any corrections or amendments which it may
appear advisable to make in a future edition of the work.”
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A.

ACCOUTREMENTS. Infantry, 201—Rifle, 202—Cavalry, 203—Artillery, 204—
Sappers, 204—Spare parts for repairs, 206—Materials for making, 206—
Weights, 207. ‘

AIR, atmospheric : Density, 410, 431.

ALLOYS, of various metals, 393—Of coins, 418.

AMMUNITION : Chap. X.—For Field Service: Preparation, 250; dimensions
and weights; 259 ; packing, 260; quantity and weight in each ammunition
chest, 303 ; on cach carriage, 306; for a field battery, 330 ; for field train,
329— For Mountain Howilzer, 136—For Siege and Garrisen Service: Prepa-
ration, 262; quantity for siege train, 333; for armament of forts, 337—
Storage of ammunition, 296—Breaking up, 297.

AMMUNITION CHESTS: For Field Carriages : Nomenclature, 39 ; bill of tim-
ber, 67 ; bill of iron, 82 ; dimensions and weight, 57 ; interior arrangement,
299, 302; cox}tems, 303; weights, packed, 306— For Mountain Howitzer :
Nomenclature and contents, 139; materials for, 146, 148 ; dimensions and
weights, 145 ; contain 700 musket cartridges, 331 ; number for a battery, 331.

ANGLE OF SIGHT, natural: Definition, 3—Of guns, 5—O0Of columbiads and
howitzers, 6.

ANIMAI. POWER, 419.

ANTHRACITE COAL, 397.

AREAS : Of plane and curved surfaces, 435—0f circles, 443, 452.

ARITHMETICAL PROGRESSION, 439

ARMAMENT OF l“OR"I‘IFICA’I‘IONS, 337.

ARMORER’S TOOLS: For arsenals, 192—For the field park, 325.

ARMS, small : Chap. VIIE.—Nomenclature, 157—Dimensions and weights, 163.
Inspection of new arms, 164—Browning, 180—Packing, 181—Preserva-
tion in store, 184—Issuing, 185—Presecrvation in service, 185—Inspection of
arms in gervice, 189—Repairs, 190—8ide Arms : Nomenclature, 198 ; dimen-
_sions and weights, 199 ; spare parts for repairs, 205.

ARTILLERY : sce OrpNanNceE—Carriages, Chap. XIX—Proportion of artillery
for a field train, 320—For siege train, 332—For armament of forts, 337,
341—For mountain service, Chap. V.

ARTILLERY PRACTICE: Chap. XIII.
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B.

BABBIT’S METAL ; composition of, 393.

BALANCE, for weighing, 434.

BALLISTICS, 428.

BALLS: Lead: Diameters and weights, 29 ; manner of making, 244; penetra-
tion, 373— Cast Iron: Diameter and weight, 27 to 30; specific gravity, 30 ;
computation of weight, 30; inspection, 30; piling, 32; table of piles, 34;
penetration, 368.

BAR IRON: Manufacture, 382—Properiies, 334—Tables of weight, 404.

BARBETTE CARRIAGES: Nomenclature, 47—Dimensions and weights, 58—
Bills of timber, 71—Bills of iron, 90—Implements and equipments, 339—
Mechanical mancuvres, 352.

BAROMETER : Measurement of heights, 426.

BARRELS : Of small arms ; dimensions and weights, 163 ; inspection, 169—For
gunpowder, 218.

BASKET, for mortar service, 115.

BATTERY, of ficld artillery : Composition of, 330—Ammunition, 330—Moun-
tain howitzer, 331.

BATTERY WAGON : Nomenclature, 42—Dimensions and weight, 57—Bill of
timber, 69—Bill of iron, 85—Equipment for field battery, 310—Equipment
for field park, 319—Weights, packed, 328.

BAYONET : Nomenclature, 1567—Length and weight, 163.

BEAMS : Strength of, 400.

BELL METAL : Composition of, 393.

BILL HOOK, 117.

BILLS : Of timber, for artillery carriages, 67—Of iron, 76.

BITUMINOUS COAL, 397.

BLOCKS: For cartridges, for field howitzers, 2562—For sea-coast howitzers, 263—
For mechanical mancuvres, 344.

BLUE LIGHTS, 295.

BOARDS : Mcasurement of, 381.

BOILING POINTS, of liquids, 424.

BOLTS : Classification and table of dimensions, 62, 63.

BOOKS: For siege equipment, 336—Of reference, 472.

BOXES: For packing small arms, 181—For lead balls, 245—For percussion car-
tridges, 249—For packing field ammunition, 260.

BRASS : Composition of, 393.

BRONZE: Composition and analysis, 8—Strength, 402.

BROOM, for mortar batteries, 115.

BROWNING ARMS : Instructions for, 180.

BUCKSHOT : Size of, 243.
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BUDGE BARREL, 110.

BURNS : Liniment for, 298.

L C.

CAISSON: Nomenclature, 39—Dimensions and weight, 57—Bill of timber, 68—
Bill of iron, 82—Equipment for field, 305—Weight, equipped, 306—Num-
ber of rounds of ammunition, 306—Number, with a field battery, 330.

CANISTER SHOT : Dimensions and weights, 29.

CANISTERS : For field service, 255—For siege and garrison, 265.

CANNON: See Orpyance—For siege train, 332.

CANNON LOCK, 113.

CAPS: Percusgion, for small arms, 2718—Paper, for cartridges, 257.

CARBINE: Hall’s, 162, 163—Care of, 177.

CARCASSES: Dimensions and weights, 28—Manner of loading, 291.

CARRIAGES : Chap. IIL.—Nomenclature : Field, 37; siege, 44 ; barbette, 47 ;
casemate, 49--Dimensions and Weights : Feld, 55, 57 ; siege, 56, 57; barbette,
58 ; casemate, 60—Bills of Pimber: Field, 67; siege, 70; barbette, 71; case-
mate, T3—Bills of Iron: Field, 76; siege, 86; barbette, 90; casemate, 95—
Number for a field battery, 330—For a siege train, 332—For armament of
forts, 337.

CARRIAGE MAKER’S TOOLS: For equipment of mountain howitzer, 144—
For field battery wagon, 311—For park battery wagon, 320.

CARTRIDGES : For Small Arms: Charges, 243; making, 245; dimensions of
bundles, 248 ; manner of packing, 249—For field service, 250—For siege and
garrison service, 262.

CARTRIDGE BAGS: Field, 250—Siege and garrison, 262--Paper, 263—For hot
shot, 264, 374—For proving ordnance, 264.

CARTRIDGE BLOCKS : For field howitzers, 252—For sea-coast howitzers, 263.

CASEHARDENING, iron, 390.

CASEMATE CARRIAGES: Nomenclature, 49—Dimensions and weights, 60—
Bills of timber, 73—Bills of iron, 95—Equipment, 339—Mechanical mancu-
vres, 353.

CASK GAUGING, 438.

CAST IRON: For guns, 9—Properties, 385—Strength, 402.

CAVALRY : Musketoon, 160—Sabre, 198—Accoutrements, 203.

CENTRES OF GRAVITY, 438.

CHAINS: Classification, 66—Strength and weight, 402.

CHARGES: F.r proving ordnance, 17—For small arms, 243—For field service,
250—For siege and garrison service, 263—For field shells, 255—For mortar
shells, 267—For columbiad shells, 268—For spherical case shot, 255.

CHASSIS : See Barbeite and Casemate Carriages.

CHOCKS : For casemate carriage, 115—For mechanical manceuvres, 344.
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CIRCLES : Tables of areas and circumferences, 443-452.
CIRCULAR SEGMENTS : Table of areas, 451.
COAL: Charcoal, 395—Bituminous, 397—Anthracite, 397.
COAL TAR, 397—For lacker, 153.
COEHORN MORTAR: Dimensions and weight, 7—Bed, 51.
COINS : Weight and alloy, 418—United States and Foreign coins, 418.
COKE, 397.
COLUMBIADS : Dimensions and weights, 6—Proof, 17—Cartridges, 263.
COLUMNS : Strength of, 400.
COMBUSTIBLES : Heating power of, 424.
CONDUCTORS: Lightning, 225—Of electricity, 420.
CONGREVE ROCKETS, 289.
COPPER : Properties of, 3—Tinning, 391-—Strength, 399, 402.
CUBES : Table of, 452.
CYLINDERS : Strength of hollow iron, 401.
D.
DISPART : Definition of, 4—Of guns, 5—Of howitzers, 6.
DRAG ROPE, 117.
DRAWING PAPER: Dimensions of, 418.

E.

ELECTRICITY : Conductors of, 420.

EMBRASURE SHUTTERS, 335. g

EPROUVE’I‘TE: Dimensions and weight, 7—Bed, 51—Use of, 220.

EQUIPMENT : Chap. XX.—Of field carriages, 306—Of forge for field bnttery,
307—Of battery wagon for ficld battery, 310—Of park forge, 316—Of park
battery wagon, 319—Of field train, 329—Of siege train, 332—Of fortress car-
riages, 339—Of mortar batteries, 339.

EXPANSION : Of shot, by heat, 375—0f various bodies, by heat, 422.

EYE PINS: Dimensions of, 66.

F.

FALLING BODIES: Motion of, 427.
FASCINES : Preparation of pitched fascines, 294.
FELLING AXE: Dimensions, 117—Weight, 118.
FIELD CARRIAGES : Nomenclature, 37-——Dimensions and wmghts, 55— Bills

of timber, 67—Bills of iron, 76—Equipment 305.
FIELD PARK, 331.
FIELD TRAIN, 329,
FILES, 392,
FIRE BALLS, 292.
FIRE 8TONE, 289.
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FIRE WORKS, Chap. X.—Materials, 236—Storage, 296.

FIXED AMMUNITION : For mountain howitzer, 133—For field service, 250.

FLINTS, 242—Number to 100 rounds, 329.

FORAGE: Weight of different kinds, 419.

FORGE: For Field Service: Nomenclature, 40; dimensions and weight, 57;
bill of timber, 68; bill of iron, 33; for field battery, 307 ; for field park,
316 ; weights, equipped, 328—For Mountain Service, 140 ; weight of, 145,

FRACTIONS : Table of equivalent vulgar and deeimal, 407.

FREEZING POINTS, of liquids, 424.

FRICTION : Laws of, 434.

FRICTION PRIMERS: Manner of making, 281.

FRIGORIFIC MIXTURES, 424.

FULMINATE, of mercury: Preparation of, 279.

FUNNEL, 115.

FURNACES : For laboratory, 230—For heating shot, 374.

FUZES: For mortar service, 274—For field service, 276—For columbiads and
howitzers, 277.

FUZE IMPLEMENTS, 114—Weights of, 118.

FUZE PLUGS: For field sl)(‘lls_.").M—For heavy ordnance, 265.

G.

GAUGES : For shot and shells, 27—For inspecting small arms, 164—For gun-
powder, 219.

GAUGING, casks, 438.

GEOMETRICAL PROGRESSION, 439.

GINS : Nomenclature, 51—Dimensions and weights, 62—Bills of timber, 75—
Bills of iron, 99—Mechanical manauvres, 354,

GIN FALL: Field and siege, 354—Garrison and casemate, 357.

GOLD RAIN, 288.

GOMER CHAMBER, 3.

GRAPE SHOT: Dimensions and weights, 29.

GRAPE: Stands of, 266.

‘GRATES, for heating shot, 374,

GRAVITY : Specific, 409—Force of, 427—Centres of, 438.

GREASE, for wheels, 155,

GRENADES, 29.

GROMMET'S, 269.

GUNS: Dimensions and weights, 5—Proof, 17, 18—Ranges, Chap. XIXX.

GUN METAL: Bronze, 8—Cast iron, 9—Strength, 402.

UNNER’S IMPLEMENTS : Gimlet, 111—Perpendicular, 113—Pincers, 114—
Callipers, 114—Quadrant, 114—Slecves, 115—Weights of, 118.
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GUN CARRIAGES: Field: Nomenclature, 37; dimensions and weights, 55 ;
bills of timber, 67; bills of iron, 76: equipment, 305; weights, equipped,
306—Siege : Nomenclature, 44 ; dimensions and weights, 56 ; bills of tim-
ber, 703 bills of iron, 86; equipment, 334—Barbette: Nomenclature, 47;
dimensions and weights, 58; bills of timber, 71'; bills of iron, 90; equip-
ment, 339— Cusemate: Nomenclatore, 49 ; dimensions and weights, 60 ; bills
of timber, 73; bills of iron, 95; equipment, 339—For Mountain Howilzer:
Nomenclature, 131 ; dimensions and weights, 145.

GUNPOWDER : Chap. IX.—Materials, 209—Proportions, 213—Manufacture,
214—Density, 217—Packing, 218—Inspection and proof, 219—Analysis, 223—
Preservation and storage, 224—Temperature at which it explodes, 217.

H.

HALE’S ROCKETS, 239—Ranges and weights, 365.

HALL’S CARBINE: Nomenclature, 162—Dimensions and weight, 163—Inspec-
tion, 177—Care of, 188.

HAND BILL, (or bill hook,) 117.

HAND CART : Nomenclature, 53. .

HANDSPIKES : For field, siege, and garrison service, 109—Number required,
sec EQuiPMENT.

HARNESS : For Iield and Siege Carriages, Chap. V.—Weight, 127 ; dimensions
of parts, and buckles, 128 ; materials for making, 130; storage, 130; spare
parts for repairs, 315, 323—For a battery, 330—For Mountain Service, 134.

HAUSSE: Pendulum, for field service, 112.

HAVRESACK, 110.

HAY: Weight in bundles, 419.

HEAT : Properties and effects, 420 to 425.

HEIGHTS : Barometric measurement of, 426.

HORSES : Number required for a field battery, 330—Ior siege train, 332—Power
of, 419—Steam horse power, 420.

HORSE SHOES, and nails : Weight of, 310.

HOT SHOT': Firing, 374—Expansion, 375,

HOWITZERS: Dimensions and weights, 6—Proof, 18—Shells, 27—
Ammunition : For mountain, 136; for field, 250 ; for siege and garrison, 263.

i

ICE: Sirength of, 425.

IMPLEMENTS : For Field, Siege, and Garrison Service; Chap, I'V.—Nomen-
clature and dimensions. 103; weights, 108, 118 ; storage, 119—For Moun-
tain Artillery, 132, 139—Kind and number: For field carriages, 305 ; for siege
carriages, 334 ; for fortress carriages, 339 ; for firing hot shot, 374 ; for me-
chanical maneuvres, 34¢4—For small arms, 158, 162.
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INCENDIARY MATCH : Preparation of, 295.

INCLINED PLANE : Power of, 433.

JNFANTRY ACCOUTREMENTS, 201.

INITIAL VELOCITIES: Of cannon balls, 365—O0f bullets, 367—Formula for
computing, 432.

INSPECTION : Of ordnance, 12—Of shot and shells, 30—Of small arms, new,
164—O0f arms in service, 189—Of Hall’s carbine, 177—General directions
for inspection of arms, 179.

INSTRUMENTS : For inspecting ordnance, 10—For siege train, 336—For ar-
mament of forts, 341.

IRON, CAST: For guns, 9, 10—Specific gravity and strength, 9, 399, 402—Pro-
perties and varieties, 335.

IRON, BAR: Bills, for field carriages, 76—For siege carriages, 86—For barbeite
carriages, 90—For casemate carriages, 95—For mountain howitzer carriage,
&c, 147, 145—Manufacture, 382—Properties and test, 384—Forging, 335—
Tinning, 391—Strength, 399, 402—Weight, tables of, 404—Plate, weight of,
406, 407—Wire gauge, 66.

IRON PIPES: Weight of, 408.

ISSUE OF ARMS, 185.

J

JACK: Lifting, 54—Lever, 534—Small screw jack, 118.
K.

KIT : Composition, 295.

KNOTS: Plate 19.
L.

LABORATORY : Arrangement, fixtures and farniture, 229—Tools, 231—Mate-
rials, 236—Paper, 239,

LACKER: For iron ordnance, 152—For small arms and paper, 153—For iron
work, 154,

LADLES: For cannon, 105—Number required, 334, 339.

LEAD: Detection of, in bronze, S—Adulteration of, 237—To reduce oxide, 237—
Temperature of melting point, 423.

LEAD BALLS: Diameters and weights, 29—To compute weight of, 30—Fabri-
cation, 244—Pressed, 245—Packing, 245.

LEADERS, 271.

LEATHER : For artillery harness, 130--For accoutrements, 205.

LEG GUARD: Description, 125—Weight, 127.

LEVER JACK, 54,

LEVER: Power of, 432,

LIFTING JACK: Nomenclature and weight, 54.

LIGHT BALLS, 294.
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LIGHTNING RODS, 225.

LIMBER : Fer Field Carriages : Nomenclature, 38; dimensions and weight, 65;
bill of timber, 67; bill of iron, S1—For Siege Carriages: Nomenclature,
45; dimensions and weight, 56; bill of timber, 70: bill of iron, 88.

LINE OF SIGHT, natural, 3.

LINIMENT, for burns, 295.

LINSTOCK : Description, 110—Weight, 118.

LOCK : For Cannon: Description 113; weight, 118—For Small Arms: Nomsen-
clature, 157 ; weight, 163; inspection, 172.

LOCK COVER, 113—Weight, 118.

LOG ARITHMS, 440.

M.
MACHINES : Nomenclature, 31—Required for siege service, 335—For garrison
service, 340.

MAGAZINES : For gunpowder, 224,

MAGNETIC NEEDLE: Variation and dip, 426.

MARKS: Of ordnance, 19—Of small arms, 150.

MARRONS, 289,

MATCH: Preparation of, 269, 2710—Incendiary, 295.

MATERIALS : For constructions, Chap. XXV—For repairing siege carriages,
335—KFor vepairing fortress carriages, 30—Strength and weight, 399 to 410.

MATHEMATICAL formule and data, 435.

MAUL, 115.

MEASURES, U. S. and Foreign: Length, 411—Surface, 414—Solidity, 414—Ca-
pacity, 415—Weight, 416—Value, 418.

MEASUREMENT, of timber and boards, 381.

MECHANICAL MANGEUVRES : Ficld ariillery, 343—Siege artillery, 344—
Mortar wagon, 349—Garrison artillery, 352—Gin, 354. ;

MECHANICAL POWERS, 432.

MELTING POINTS, of solids, 423.

MEN : Working power, &c., 419.

MEN’S HARNESS : Descriplion, 117—Weight, 118.

MENSURATION, 435.

METALS: For constructions, 332—Storage and preservation, 393—Relative
ductility and malleability, 399—Strength and weight, 399 to 406—Expan-
sion, by heat, 422. i

METRES : Table for reduction to inches, 413.

MONEY, 418.

MORTARS: Dimensions and weights, 7—Proof, 18, 19—Beds, 50, 57—Platform,
51, 57—Implements and equipments, Chap, IV ; 339 - Mechanical mancu-
vres, 350.

\
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MORTAR WAGON :- Nomenclature, 46—Dimensions and weight, 57—Bill of
timber, 70—Bill of iron, 89—Mecchanical manceuvres, 349. &

MOUNTAIN ARTILLERY, Chap. VI.—Dimensions and weight of howitzer,
6—Of carriages and equipment, 145—Ranges of howitzer, 148—Composition
of a battery, 331.

MUSKET : Nomenclature of percussion, 157—Flint, 159—Alteration of flint to
percussion, 159—Dimensions and weights, 163—Inspection, 164—Packing,
181—Strength of barrels, 196.

MUSKETOON : Cavalry, 160—Artillery and Saﬁpers, 161 —Dimensions and
weights, 163.

N.

NAILS: Wrought and Cut: Dimensions and weights, 64— Horse Shoe, 310.

NEEDLE, magnetic : Declination and dip, 426.

NOSE BAG, 125.

NUTS: Classification and dimensions, 63.

0.

OATS: Weight of a bushel, 419.

ORDNANCE : Kinds and calibres, 1—Nomenclature, 2—Designation, 4—Inspec-
tion, 10—Proof, 16—Marks, 19—Injuries in service, 19—Spiking and un-
spiking, 20—Preservation, 21—Table of foreign ordnance, 23—Proportion
for a field irain, 329—For a siege train, 332.

P.
PACKS, for mountain service, 146.
PACK SADDLE: Nomenclature, 133—Weight, 145—Bill of timber, 146—Bill
of iron, 148.
PACKING : Small arms, 181—Fixed ammunition, 260,
PACKING BOXES: For muskets, 181—For rifles and pistols, 183—For balls,
3 245—For percussion cartridges, 249—For fixed ammunition, 260—For per=
cussion caps, 281—For field forge, 307—For field battery wagon, 311, 313—
For park forge, 316—For park battery wagon, 319, 322.
PAINT: Preparation, Chap. VIL.—Quantilty and kind required for a car-
riage, 151—For tarpaulins, 151—Brainard’s, 151.
PAPER: For laboratory purposes, 239—For small arm cartridges, 245—For
field ammunition, 257—Cartridge bags, 263—Drawing, dimensions of, 418,
PARK : Field, composition of, 331.
PASS BOX, 110.
PASTE, 240.
" PENDULUM HAUSSE: Construction of, 112.
PENDULUM, ballistic : Used for proving powder, 221.
PENDULUMS : Length for a given time of vibration, 427.
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PENETRATION of balls: In masonry, 368, 372—In wool, 369, 372, 373—In
searth, 370—In fascines and wood, 371—In cast iron, 372—In paper, 373.
PERCUSSION CAPS, for small arms: Manufacture, 2718—Number required for
cartridges, 248, 329.

PERCUSSION PRIMERS, for cannon: Manufacture, 233—Number required
for field ammunition, 303.

PEWTER : Composition, 393—Meclting point, 422,

PICK AXE, 117—Weight, 118.

PILING BALLS, 33—Table of piles, 34.

PIPES : Weight of iron, 408.

PISTOL: Nomenclature, 161—Dimensions and weight, 163—Proof, 169—Pack-
ing, 183.

PITCH : Manner of making, 398.

PITCHED FASCINES: Preparation of, 294.

PLATFORM : For mortars, 51, 57—For siege guns, number required, 335.

PLUMMET, for mortar service, 115.

POINTING WIRE, for mortars, 115.

PORT FIRES : Manner of making, 273—Number required for field service, 303.

PORTFIRE CASE, 110—Weight, 118.

PORTFIRE STOCK, 110—Weight, 118.

PORTFIRE CUTTER, 111—Weight, 118.

POWDER: See GUNPOWDER.

POWDER MEASURES : Dimensions of, 115, 116.

POWERS, of numbers, 452.

PREPONDERANCE of cannon : Definition, 4—Of guns, 5—Of columbiads end
howitzers, 6.

PRIMERS for cannon: Friction, 281—Percussion, ‘283-—Numb;r required, for
ficld ammunition, 303 ; for siege, 333; for forts, 338.

PRIMING HORN, 111—Weight, 118.

PRIMING WIRE, 111.

PRIMING TUBES : Manufacture, 271—Number required, 303, 333, 338.

PROGRESSION : Arithmetical and geometrical, 439.

PROJECTILES : Sec SHoT AND SHELLS ; BALLIsTICS.

PROLONGE: For Field Service : Description, 116 ; weight, 118—For Mechanical
Muneuvres, 345.

PROOF : Of Iron for ordnance, 10—Of ordnance, 16—Of shot, 31—Of small
arms, 169—O0fswords and sabres, 199—Of gunpowder, 219—O0f chains, 66, 402.

PULLEY : Power of, 432.

PULLEY BLOCKS, for gins, 51, 52.

PYROMETER : Wedgewood’s, 420.
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) Q.
QUICK MATCH, 270.

QUOIN for mortar beds, 115—Weight, 115.
R.

RACKS, for small arms, 154.

RAIN: Quantity that falls annually, 426—Of fire, 258—Gold, 238,

RAMMERS : Heads, 103—Staves, 107—Finished, 103.

RANGES of ordnance: Mountain howitzer, 145—Fiekd guns and howitzers,
359, 360—Siege and garrison guns and howitzers, 361 —Columbiads, 363—
Mortars, 364—War rockets, 365.

RASPS : Kinds and sizes, 392,

RED HEAT of iron, 423.

REPAIRS: Of small arms, 190 to 196—O0f side arms and accouirements, 205.

RESISTANCE of the air, to motion of projectiles, 431

RIFLE : Nomenclature, 160—DBimensions and weight, 163—Inspection and-proof,
166, 169—Accoutrements, 202.

RINGS, for chains: Dimensions, 65.

RIVETS : Dimensions and forms, 64.

ROCKETS : Signal, 264—War, 289—Ranges and weights of Hale’s, 365.

ROPES: For siege train, 335—For forts, 340—For mechanical manceuvres, 345—
Quality and kinds, 394—Splicing, 394—Strength and weight, 403.

S.

SABOTS : Forinountain howitzer ammunition, 136—For field ammunition, 252—
For heavy shells, 264.

SABRES: Cavalry and artillery, 198.

SADDLE: For ficld artillery harness, 123, 127—Pack, 133, 145.

SAPPER’S : Musketoon, 161, 163—Accoutrements, 204.

SCRAPER, for shells, 115.

SCREW : Mechanical power, 433—Table of wood screws, 65.

SCREW JACK, 118.

SEGMENTS, of circles: Table of areas, 451.

SERPENTS, for rockets, 238.

SHEET METALS: Gauge, 66--Weight, 407.

SHEET IRON: Properties, 390—Weight, 406, 407.

SHEET TIN, 391.

SHELLS : Dimensions and weights, 27—To compute weight of, 30—To find the
quantity of powder to fill a shell, 30—Inspection, 30—Strapping : For moun-
tain howitzer, 136 ; for field service, 253 ; for siege and garrison cannon, 264—
Charging : For mountain howitzer, 137 ; for field service, 255 ; for mortars,
267; for heavy ordnance, 268—Unloading, 293—Ranges, 148, 360, 365—
Penetrations, 369 to 372.
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SHELL HOOKS, 115.

SHELL PLUG SCREW, 114.

SHOT : Dimensions and weights, 27-—To compute weight of, 30—Inspection, 30—
Piling and preservation, 32—Ranges, 359 to 363—Penctrations, 368 to 372—
Expansion by heat, 375.

SHOVEL : Dimensions, 117—Weight, 118.

SIEGE ARTILLERY : Ordnance: Kinds, 1; dimensions and weights, 5, 6, 7;
proportions, in a siege train, 332— Carriages : Nomenclature, 44—dimen-
sions and weights, 56; bills of timber, 70; bills of iron,S(j.—Equipmexet,
332—Mechanical maneuvres, 344.

SIEGE TRAIN, 332.

SINES : Table of natural sines and tangents, 441.

SLING : For guns, 356.

SLING CARTS: Nomenclature, 52—Dimensions and weights, 62—Bill of tim-
ber, 75—Bill of iron, 101—Mechanical maneuvres, 351.

SLOW MATCH: Preparation, 269—Quantivy for ficld ammunition, 303—For
siege train, 333—For forts, 338.

SMALL ARMS, Chap. VIII—Nomenclature, 157—Dimensions and weights,
163—Inspection, 164—Packing, 1S1—Storage, 184—Repairs, 190—Ammu-
nition, 243—For armament of forts, 338,

SNOW: Limits of perpetual snow, 426.

SOLDER : Composition, 393-——Melting points, 423.

SOLDERING, 391.

SOUND: Velocity, 425. -

SPARE PARTS, for repairs: Small arms, 193—Side arms and accoutrements,
205—Field carriages and equipments, 331 ; sce also EquipMENT—Siege car-
riages, 335—Fortress carriages, 340.

SPATULA, for mortar service, 115.

SPECIFIC GRAVITIES : Tables of, 409, 410.

SPHERICAL CASE SHOT: Dimensions and weights, 25—Inspection, 30—For
Mountain Howitzer : Fixing and charging, 137—For Field Service: Charge
for ﬁx;ing, 250 ; strapping, 253 ; charging, 255 ; weights, fixed, 259 ; packing'
260 ; proportion for a battery, 330; ranges, 359; initial velocities, 365—For
Siege Service: Charging, 255; strapping, 264 ; proportion for siege train,
333—Fuzes, 276.

SPIKING ordnance, 20.

SPLICING ropes, 394.

SPLINTS for mortar service, 115.

SPONGES, 104—Heads, 104—Covers, 105—Staves, 106—Weights, 108, 118. y

SPONGE BUCKET : Description, 116—Weight, I18.

SQUARES and roots, of numbers, 452.
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STARS, for rockets, 287.

STAVES, for implements: Dimensions, 106—Bill of plank, 108.

STEAM : Elastic force, 425—Horse power, 420.

STEEL : Kinds and propertics, 337—Hardening and tempering, 389—Strength,
399, 402.

STONE MORTAR: Dimensions and weight. 7—Proof, 18—Charge, 333.

STORE TRUCK: Nomenclature, 53—Weight 54.

STRAPS, for shot and shells : Field, 253—Siege and garrison, 264.

STRAPPING shot and shells: For mountain howitzer, 136—For field service,
253, 266—For siege and garrison service, 264,

STRENGTH : Of iron for guns, 9—Of musket barrels, 196—Of materials, 399,
402—Of chains, 402—Of hemp and iron wire ropes, 403—Of ice, 425.
SWORDS and sabres : Nomenclature, 198—Dimensions and weights, 199—In-
spection and proof, 199—Packing, 200—Cleaning 201.

T.

TABLES : United States ordnance, 5, 6, 7—Foreign ordnance, 23—Shot and
shells, 27—Lead balls, 29—Cast iron balls, 30—Piles. of balls, 34—Dimen-
sions and weights of artillery carriages, 55 to 62—Bolts and nuts, 63—
Wood ecrews, 65—Finished implements, 108, 118—Dimensions of parts of
harness, 128—Small arms, 163-—Fixed ammunition, 259—Ranges of moun- .
tain howitzer, 148—Ranges of field guns and howitzers, 359—Ranges of
heavy ordnance, 361—Ranges of Hale’s rockets, 365—Initial velocities, 365—
Board mecasure, 381—Files and rasps, 392—Weight of iron, 404 w0 407—
Equivalent vulgar and decimal fractions, 407—Cast iron pipes, 408—Specific
gravities, 409—Woeights and wmeasures, 411 to 417—Coins, 418—Regular
polygous, 436—Natural sines and tangents, 441—Circular segments, 451—
Areas and circamferences of circles, 443, 452—Powers and roots of num-
bers, 452.

TANGENTS : Table of natural tangents, 441.

TANGENT SCALES: For field guns and howitzers, 111, 112.

TAR, 398.

TAR BUCKET: Description, 116—Weight, 118.

TARPAULINS ;' Dimensions, 115—Weights, 118--Painting, 151.

TARRED LINKS, 294. -

TENACITY : Of gun iron, 9—Of various materials, 399, 402.

TEST : Of gun iron, 9, 10—Of saltpetre; rough, 209 ; refined 212—Of bar iron,
384—Of steel, 389—0f files, 392.

THERMOMETERS : Comparison of different scales, 420.

THUMBSTALL, 111.
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TIMBER : For artillery carriages, 67 to 75—For implements, 109—For moun-
tain howitzer carriage, &c., 146—For repairs of siege carriages, 335—For
repairs of fortress carriages, 340—Kinds of trees, 377—Selection and felling,
378--Defects, 379--Seasoning-and preserving, 379--Measuring;, 381 --Strength,
399, 400—Weight, 409.

TIN : Sheet, 391—Strength, 399—Weight, 409—Melting point, 423.

TINNING, iron and copper, 391.

TOMPIONS, for mortars and howitzers, 115.

TOOLS : For ecquipment of mountain artillery, 142, 144—Armorer’s, for arse-
nals, 192—Laboratory, 231—For field forge, 303—For field pattery wagon,
311—For park forge, 316—For park battery wagon, 320—For siege train,
336—For armament of forts, 340.

TORCHES : Preparation, 295.

TORSION : Resistance of bodies, 401.

TOURTEAUX, (tarred links,) 294.

TOW HOOK: Dimensions, 115—Wvight, 118—Number required, 305.

TRAJECTORY of a ball: In vacuo, 425—In the air, 430.

TRIGONOMETRY : Formule, 440.

TRUCKS : Casemate, 53—Store, 53— Weights, 54.

TUBES, priming : Metal, 271—Quill, 272—Friction, 281.

TUBE POUCH: Description, 110—Weight, 118.

U.

UNSPIKING cannon, 21.

V.

VALENCIENNES COMPOSITION, 291.

VALISE: Artillery driver’s, 124,

VALUE of foreign coins, 418.

VARIATIONS allowed: In iron ordnance, 14—In brass ordnance, 16.

VARNISH : For patent leather, 154—Copal, 154—Japan, 1566—For percussion ;
caps, 280.

VEGETATION : Limits of growth af various plants, 426.

VELOCITIES, initial: Of cannon balls, 365—Of lead balls, 367—Loss by wind-
age, 367—Formula for computing, 432.

VELOCITY ; Of balls: loss by the resistance of the air, 431 ; final velocity of
descent, 431—Of sound, 426—Of the wind, 425.

VENT: Position and diameter, 3,

VENT COVER, 114, 118.

VENT PIECE, for brass ordnance, 3.

VENT PUNCH, 111.
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. Ww.

WADS : Fabrication, 268—For proving ordnance, 17, 18—For firing hot shot, 374.

WAR ROCKETS, 289—Ranges, 365.

‘WASHERS, for bolts: Classification and dimensions, 63.

WATER: Weight of cubic foot, 410, 417—Maximum density, 410—Density at
different temperatures, 423—Allowance for man and horse, 419.

WATER BUCKET : For forge, 117—For garrison service, 117—Weights, 118.

WATERING BUCKET, for field service, 117, 118.

WEDGE : Mechanical power, 433.

WEIGHTS : Guns, 5—Columbiads and howitzers, 6—Mortars, 7—Foreign ord-
nance, 23—shot and shells, 27, 28, 29—Lead balls, 29—Cast iron balls, 30—
Field gun carriages, 55—Siege gun carriages, 56—Field and siege wagons,
ammunition chests, and mortar beds, 57—Barbette carriages, 59—Casemate
carriages, 61—Sling carts and gins, 62—Trucks, 54—Artillery implements,
105—Equipments, 118—Harness, 127—Gun carriage and equipment for
mountain artillery, 1456—Small arms, 163—Boxes of arms, 183—Swords and
sabres, 199—Accoutrements, 207—Percussion cartridges, packed, 249—
Fixed ammunition, 259—Field ammunition, packed, 260—Gun carriages

and caissous, equipped for service, 306—Forges and battery wagons, equipped
for service, 328—Chains, 402—Hemp and wire ropes, 403—Bar iron, 404, 407—
Various metals, 406, 407—Iron pipes, 408—Various materials, (specific gra-
vities,) 409—United States and Foreign weights, 416, 417.

WELDING : Composition for welding iron and steel,390.

WHEAT : Weight of a bushel, 419.

WHEEL; Field: Nomenclature, 39 ; size and weight, 55—Siege: Nomenclature,
45; size and weight, 56—Barbette: Nomenclature, 47 ; size and weight, 59—
Casemate : Size and weight, 61—Sling carts, 53, 62.

WHEEL AND AXLE: Mechanical power, 433.

"WHEELS AND PINIONS: Power, 433.

WHIP, for artillery driver, 124.

WIND: Velocity and force, 425.

WINDAGE of balls : Definition, 3—Amount, 5, 6, 7—Loss of velocity by, 367.

WIPER, for mortars, 115.

WIRE GAUGE, 66.

WIRE ROPE, iron: Strength and weight, 403.

WOOD : See TiMBER.

WOOD SCREWS : Classification and dimensions, 65.

WORMS, 106, 108.



ERRATA.

Page 37—List of Irons, 5th line: For links, read rings.

“«

138—12th line from the bottom ; Add: 4 notch plates, fastened to the arcs,
each by 4 screws.

217—First column of table: For 4, read 1.

218—1st line : For weight, read height.

428—Equation of the Trajectory: In the 2nd term of the second member,

for z, read z®.
437—19th line: The words *‘ area of the ” should be transposed to the

beginning of the 18th line.



ORDNANCL VANU“L.

CHAPTER FIRST.

ORDNANCE.

The following are the kinds and calibres of ordnance used in the land service

of the United States:

KIND OF ORDNANCE.”

CALIBRE.

MATERIAL.

[ Field.......
l

GUNS «.. ...

-
-

G-pounder, .
12-pounder.. .|

12-pounder.. .|

& ; Bronze....

Siege and garrison < | 18-pounder.. .|
24-pounder. . [
32-pounder...| [ +oeninaia Plate 1.
Seacoast 42-pqnder.. .‘J S
Mountain ..« ... .| 12-pounder.. ] ..........
12-pounder.. . .
Field ... 24-pounder.. . Bronze....
32-pounder... | vuiiiu..n. ‘
HowiTzERs. f ‘
Siege and garrison g g}:ll: %0
Seacoast.. ... g i } Plate 2.
COLUMBIADS + o avvirvncnanssnns g 13::22 b Trona.l, z Plate 9.
fLight....-. .......... ]
Heavy..... e l
MoRTaRs.. . A RIS SR + Plate 2

Stone mortar
Coehorn
Eprouvette ,

|

24-pounder..
24-pounder...

% Bronze. ...
Iron...

A 12-inch columbiad, of cast iron, has also been made for trial.
The plates and-the tablés of dimensions and weights refer to the latest patterns.
For the description of ordnance of former patterns, see the first edition of this

Manual.

1



2 CHAP. 1.—ORDNANCE.

Nomenclature.

The forms of the several pieces of ordnance are shown in the Plates referred
to in the last column of the preceding table.

Cannon made of bronze are commonly called brass cannon.

The cascable is the part of the gun in rear of the base ring; it is composed
generally of the following parts: the knob, the neck, the fillet, and the base of the
breech.

The base of the breech is a frustum of a cone, or a spherical segment, in rear
of the breech. :

The base ring is a projecting band of metal adjoining the base of the breech
and connected with the body of the gun by a concave moulding.

The breech is the mass of solid metal behind the bottom of the bore, extending
to the rear of the base ring.

The reinforee is the thickest part of the body of the gun, in front of the base
ring; if there is more than one reinforce, that which is next to the base ring is
called the first reinforce; the other, the second reinforce. In some howitzers,
instead of a reinforee, there is a recess in the metal around the chaniber, next to
the base ring.

The reinforce band is at the junction of the first and second reinforces in the
heavy howitzers and columbiads.

The chase is the conical part of the gun in front of the reinforce.

The astragal and fillets, in field guns, and the chase ring in other pieces, are
the mouldings at the front end of the chase.

The neck is the smallest part of the piece, in front of the astragal or the chase
ring.

The swell of the muzzle is the largest part of the gun in front of the neck. It
is terminated by the muzzle mouldings, which, in field and siege guns, consist
of the lip and the fillet. In the seacoast guns and heavy howitzers and colum-
biads, there is no fillet. In field and siege howitzers, and in mortars, a muzzle
band takes the place of the swell of the muzzle.

The face of the piece is the terminating plane perpendicular to the axis of
the bore.

The trunnions are cylinders, the axes of which are in a line perpendicular to
the axis of the bore, and in the same plane with that axis.

The rimbases are short cylinders, uniting the trunnions with the body of the
gun. The ends of the rimbases, or the shoulders of the trunnions, are planes per-
pendicular to the axis of the trunnions.



NOMENCLATURE. 3

The bore of the prece includes all the part bored out, viz: the cylinder, the
«chamber, (if there is one,) and the conical or spherical surface connecting them.

The chamber, in howitzers, columbiads, and mortars, is the smaller part of
‘the bore, which contains the charge of powder. In howigzers and columbiads
the chamber is cylindrical ; it is united with the large cylihr of the bore by a
«conical surface; the angles of intersection of this conical surface with the cylin-
«ders of the bore and chamber are rounded (in profile) by arcs of circles. In
the 8-inch siege howitzer, the chamber is united with the ¢ylinder of the bore
by a spherical surface, in order that the shell may, when necessary, be inserted
without a sabot.

A conical chamber which is joined to the cylinder of the bore by a portion
of a spherical surface, (as in the 8-inch and 10-inch light mortars,) is called a
Gomer chamber. -

The bottom of the bore is a plane perpendicular to the axis, united with the
‘sides (in profile) by an arc of a circle, the radius of which is one-fourth of the
diameter of the bore at the bottom. In the columbiads, the heavy sea coast
mortars, the stone mortar, and the eprouvette, the bottom of the bore is hemi-
spherical.

The muzzle, or mouth of the bore, is chamfered to a depth of 0.15 inch to
10.5 inch, (varying with the size of the bore,) in order to prevent abrasion, and
to facilitate loading.

The true windage is the difference between the true diameters of the bore and
‘of the ball.

The axis of the venl is in a plane passing through the axis of the bore, per-
pendicular to the axis of the trunnions. In guns, and in howitzers having
cylindrical chambers, the vent is placed at an angle of 80° with the axis of the
bore, and it enters the bore at a distance from the bottom equal to one-fourth
the diameter of the bore.

The diameter of the vent is two-tenths of an inch, in all pieces except the
eprouvette in which it is one-tenth.

The vents of brass guns are bored in vent pieces, of wrought copper, which
are screwed into the gun. i

The lock piece is a block of metal at the outer opening of the vent, in some
pieces of ordnance, to facilitate attaching a lock to the cannon.

The natwral line of sight is a line drawn in a vertical plane through the axis
of the piece, from the highest point of the hase ring to the highest point in the
swell of the muzzle, or to the top of the sight, if there is one.

The natural angle of sight is the angle which the natural line of sight makes
with the axis of the piece.



-
PRINCIPAL DIMENSIONS AND WEIGHTS OF GUNS.
IRON. BRASS.
SEA COAST. SIEGE AND GARRISON. FIELD.
42 32 24 18 12 12 6
Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches.

Diameter of the bore..cccecciessaciecacsioccsesans q. 6.4 5.82 53 4.62 4.62 3.67
True Windage.cceeeeesassescsonassoassesssssonis 0.16 0.15 0.14 0.13 0.10 0.10 0.09
Length of bore...... Rl atass s e evaieaney |-X2E 107.6 | 108. 109. 103.4 74. 57.5

DO et s v dalons s s s e s ...in diameters | 15.71 | 16.78| 18.56| 20.56 | 22.38 | 16. 15.67
Length from rear of base ring to f'nce of mozzle...... | 117. 114. 114. 114. 108. 78. 60.
Whole fength of the piece.. . ccvonuasnccascasseoses| 129 ° [125.2 | 124, 123.25 | 116. 85. 65.6
Semi-diameter of the base FINE.. s oenasecasnseersavits 12:2 | 11.2 10.7 9.875| 8.7 6.5 5.15
Semi-diameter of the swell of the muule. dse oo andin B.4 | 7.7 7,793 6.935] 5.932] 5.17 4.125
Distance between these two semi-diameters......... | 115. ‘ 112. 111 111.6 | 105.8 76.3 58.7
Natural angle of sight. ....c.ouua... e L rny a o e 1030 | 1930/ | 1930 | 1° 10
Distance from rear of base ring to rear of' trunnions. 43.2 42.2 43. 43.50 | 42. 30.7 23.25
Diameter of the base ring....cococemenian. ceeeen | 24.4 22.4 21.4 19.75 | 17.4 13. 10.3
Distance between the Fimbases. « « s ou 2 o« os » s o e 20.7 18. 16.8 14.8 12 9.5
Length of the trunnions. .cevvveeeeueesnsnieenees| 6.5 | 6. 5. 4.75 | 4.5 8.5 2.8
Diameter of the LrUNNIONS «« v vvevessesensernnsnans| 1o ‘ 6.4 5.82| 5.3 | 4.62| 4.62| 3.67
Distance from axis of trunnions to face of muzzle. ... | 70.3 68.6 68.09 | 67.85| 63.69 | 44.99 | 34.91
W AIENE s < oy osvsBlemsloislps s Soras SoLamey e e b ..pounds | 8,465 7,200 | 5,790 | 4,913 3,590 1,757 884
Preponderance. .- -« «s¢ o vaseses sossssseseespoOUNds "440 l 466 255 200 200 60 33

‘SNAD 40 SLHOIEM ANV SNOISNIWIA



PRINCIPAL DIMENSIONS AND ‘WEIGHTS OF COLUMBIADS AND HOWITZERS.

Diameter of the bore....ceccvuevsees aE it
e wigdtae s d 1 g s L L LA fipme oo os
Length of bore, exclusive of chamber........

Diisosvs a9 9.0 008 foees . ««.n diameters
Diameter of the chamber......coovevineee %
Length of the chamber.............ooun.n.
Length from rear of base ring to face of muzzle
Whole length of the piece....covievevu.enn.
Semi-diameter of base 1ing....oovriiiiinaenn
Semi-diamcter of swell of muz.z,le ...... P
Distance between these semi-diameters.. ... ..
Natural angle of sight.vvevveeiiiiiieea...

Distance ﬁom rear of base ring to rear of trun-

nions..
Diameter of base ring..vvvveeveriieianiens
Distance between the rimbases .
Liength of e WanDIONS: ¢« « coviss singsevisos
Dmmetel of the trunnions, . ...
Distance from axis of trunnions to face of muzzle

WeiBht ooenieicoinisiennoneisans . .pounds
Preponderance. . ........... Rl ine- ) pounds

COLUMB’DS. HOWITZERS.
IRON. BRASS.
IRON e
' Siege and F Moun-
Sea Coast. garrison. ¢ Field. F Yain,
10—in.‘ 8-in. | 10-in. | 8-in. | &-in. [24-pr. | 32-pr. (24-pr. ! 12-pr. | 12-pr.
Inches| Inches Inches| Inches| Inches| Inches| Inches Inchcsi Inches| Inches
10. . | 10. S 5.82 6.4 | 5.82 4.62 4.62
0.12] 0.12] 0.12] 0.13 0.13] 0.14 0.15 o. 14‘ 0.10 0.10
99.00'100. 96. | 85.5 | 38.5 | 53.25| 64. | 56.25 46.25| 28.16
9.9/12.5| 9.6/10.68| 4.81] 9.15/10. | 9.6610. @ 6.1
8. &4 T 6.4 | 4.62 4.62 4.62) 4.62 3.67 3.34
12, Kl $:5 1.5 8. 4.75) 1. 4.75 4.25] 2.75
120. |l19. T1R.0°1:08. |492.. | 6R: %) IBg 1365. | 68. |32:91
126. 1124, [124.25(109. | 61.5 | 69. | 82. (71.2 | 58.6 | 87.21
16. | 13. 13,25 11.10] 9.125| 6.9 | 6.9 | 6. | 5. 3.8
10.75 8.5 {10.125] 8.25| 8.225! 5.85 5.6 | 4.875 4.1 | 3.45
117.5 |117. [109.5 | 96. | 51.5 | 61.8 | 74.75| 64.8 52.85| 32.91
10211110081 . coodisaned], 19 10 10 1° 19 | 0937
41.5 | 41.5 | 41. | 37.4 | 24, | 24.69| 30.7 | 27.5 | 23.25 15.
32. [ 26, [26.5]2.2]18.25 13.8 | 13.8 [ 13.8 10.
31. 25 5. | 20.7 |128i ‘§4A8:8 118 | L1:5 9 5 6.9
2L NGB 15 b &4 335 8.8 | 8:25 2. 8 2:25
302 iR 8. 6.4 5.82( 4.62 4.62 4.2 ‘ 3. 2.7
73.5 ] 73.5 | 67. | 57.4 | 25.09| 35. | 41.99| 35.4 | 27. 9 16.56
15,400 9,240/ 9,500 5,740 2,614 1,476/ 1,920/ 1 318 788 220
47()1 '350] '450| 350 46 70, 125 112 51 30

“HONVNAYO—'I *dYHD



PRINCIPAL DIMENSIONS AND WEIGHTS OF MORTARS.

Diameler of the bore.. 9 bu 3 ) we e Wil b ol Soes 2iia
True windage.. . cvceeceeeiincrociorcneannes PO
Length of the bore, c‘tclusxve of thc chambex
Dluo e S e MR DS S0 in dlamctem
pot Superior, (at the bottom of the |
D'(‘l_l}';:‘;'ﬁ;cgf the s[;fell in iron monrtars,). .
\ Infenor...................‘...
Length of the chamber..... o E oh oA 5 &
Whole length of the mortar. ..covevecenicioeeennn
Distance from face of muzzle to ﬂont of trunnions .
Distance between the rimbases. ««v-u. . o gk S
Length of the trannions. «« v v vovevvnnee- oo an it
Diameter of the trunnions. e ceeeveeenescsmencss

|

' IRON. BRASS. IRON.
HEAVY. LIGHT.
Stone. | Coehorn; Eprou-
mortar. | 24-pr. | vette.
13-in. 10-in. | 10-in, 8-in.
Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches.
| 13. 10. 10. 8. 16. 5.82 | 5.655
0.13 0.13 0.13 0.12 | vesena 0.14 0.025
26. 25, |15 12. 19.8 8.82 11.5
2. 2.5 1.5 1.5 1.24 1.5)) 2.
9.8 | 8 2 7.6 6.08 5.3 3. 15
7.26 5.64 5. 4, 3. 2. 1.5
i 13. 10. S5, 4. 6.75 4.25 1.35
63. 46. 28, 22.5 31.56 16.32
41. i 20. 16.5 20. 13.57
36. 27.5 20.5 16.25 | 18. 7.5
8.5 6.5 5. 4. 6. 2.5
12. 9. 8. 6. 8. 2.75
11,500 | 5,775 1,852 930 1,500 164 220

‘SUVIMOW JO SLHOIAM ANV SNOISNANIA



8 CHAP. I.—ORDNANCE.
OF THE MATERIALS FOR ORDNANCE.

Bronze.

Bronze for cannon, (commonly called brass,) consists of 90 parts of copper,
and 10 of tin, allowing a variation of one part of tin, more or less. Itis more
fusible than copper, much less so than tin, more sonorous, harder, and less sus-
ceptible of oxidation, and much less ductile, than either of its components. Its
fracture is of a yellowish color, with little lustre, a coarse grain, irregular, and
often exhibiting spots of tin, which are of a whitish color. These spots indi-
cate defects in the metal ; but they seldom contain more than 25 per cent. of tin.
The specific gravity of bronze is about 8,700, being greater than the mean of the
specific gravities of copper and tin. :

Pure copper is of a red color, inclining to yellow ; it has a fine metallic lustre.
Its fracture exhibits a short, even, close grain, of a silky appearance ; it is very
ductile and very malleable. The greater the purity of copper, the more mal-
leable it is, and the finer the grain. Specific gravity from 8,600 to 9,000.

Pure tin is of a white color, a little darker than silver ; it is malleable, and
susceptible of being rolled into sheets, but it is not very ductile; it is very soft,
and, when bent backwards and forwards, it gives a peculiar crackling sound, the
distinctness of which is in proportion to the purity of the tin. Specific gravity,
7,290 to 7,320.

Analysis of bronze. Nitric acid dissolves the copper and converts the tin into
an insoluble peroxide. Put into a small glass matrass 10 parts (say 100 grains)
of bronze, in small particles, and 80 parts of very pure nitric acid, at 22°
Beaumé's hydrometer, (specific gravity, 1,180 ;) heat it gradually to ebullition,
and continue that heat until red vapors cease to come over. Let it settle; pour
off the liquor, and add to the oxide of tin 20 parts of nitric acid ; let it boil ten
minutes; decant the liquor again, and repeat the same operation ; dilute the first
portion decanted with 2 or 3 times its volume of water, and pass it through a
filter ; do the same with the second and third portions. Then throw the oxide
of tin on a double filter, the two parts of which are equal; wash the precipitate
on the filter until the water that comes off no longer gives a blue color when
heated with ammonia, and does not change the color of litmus paper. Spread
the filter on paper, and dry it perfectly in a stove or a sand bath. Weigh it,
adding the exterior filter to the weights, in order to ascertain the quantity of
peroxide of tin which remains on the upper filter ; 127 parts of peroxide give
100 parts of pure tin.

If lead is present, it will be dissolved by the acid. To detect it :—after the
solution is cool, add sulphate of soda, in order to precipitate the lead in the state
of an insoluble sulphate, 145 parts of which contain 100 of lead.
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Cust Iron.
(See also Chapter 14.)

Iron for making cannon must be of the best quality of charcoal iron, made in
asmelting furnace, with a cold blast, and should be selected particularly for its
strength. It should be soft, yielding easily to the file or chisel ; its fracture
presenting an uniform appearance ; color, dark grey ; aspect, brilliant ; chrystals
of medium size.

‘When cast into cannon, it should approach that degree of hardness which
resists the file and the chisel, but not too hard to be bored and turned without
great difficulty. Its color a brightlively grey ; chrystals small, with acute angles,
and sharp to the touch; structure uniform, close, and compact. If the pig
iron be too soft, coarse, and loose, its strength and density. may be increased
by remelting it once or twice, and by continuing it in fusion several hours, un-
der a high heat.

But as the quality of cast iron cannot be accurately determined by an inspec-
tion of its fracture alone, samples taken from the pig iron, and from the sinking
heads of cannon ave submitted to practical tests. The mean specific gravity of
pig iron is 7.00; and its tenacity is about 16,000 pounds to the square inch.

The following table shows some of the results obtained in the trials of sam-
ples from gun heads:

DESIGNATION OF GUNS. IRON.
DATE. :
Where made. JNo ‘ Kind. Weight. | SPEH | penacity,
phaeh) 4 o 5
1846 s iareled Ibs. | 1bs
April Richmond, Va. | 28 |3 Pdr S.C. guns.| 7,200 | 7.204 | 26,396
July.. y do. 25 | do do. 7,200 | 7.226 | 28,462
June Pittsburgh, Pa. | 33 [8-inch columbiads. 9,237 | 7.227 | 27,133

September . [Pittsburgh, Pa. | 7 [8-inch navy guns. | 6,280 | 7.299 | 32,445
November . |WestPoint,N.Y.| 37 Siege mortars, [
howitzers & guns.|...,. o 7.236 | 27,000
1847 |
June......|Boston, Mass. 25 [24-pdr. howitzers. 1,477 | 7.222 | 29,006
1848
April...... Boston, Mass. 20 |24-pdr. guns.» 5,118 | 1.297 | 30,328
June...... West Point. 20 |32-pdr. navy guns.| 6,437 | 7.270 | 30,686
1849 j
June...... West Point. 11 [8-inch navy guns. [ 11,943 | 7.248 | 31,430
June...... Boston, Masgs. 35 [24-pdr. howitzers. 1,500 | 7.305 | 36,651

Mean.. ... o241 [oereionnniinennaed]ionens ..{ 7.248 | 29,693
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In making guns from iron of which the quality is not known, a sample gun
1s made and proved to extremity, with gunpowder. The gun adopted for this
proof'is a long 9-pounder gun, of the same pattern as the 8-pounder used for the
same purpose in France and Belgium. It is fired with the following series of
charges, viz:

lst. 20 rounds, 3 pounds of powder, 1 ball. )

2d. 1 4.5 « £ R«

3d. 10 ¢ 4.5 b 3 “ 7} Without wads.
4th- 5 13 5 9 143 143 6 "

Slh. L2 18 “® [ 13 “

In order that the iron shall be used for ordnance, the trial gun should sustain
the first four series of rounds without breaking.

INSPECTION OF ORDNANCE.

Instruments.

1. Star gauge.—This is an instrument for measuring the diameter of the bore
of a gun, at any part.

The head is of brass, with four steel sockets for the measuring points. Two
of the sockets are soldered fast into the head; the other two are moveable.
The moveable sockets and points are pushed out by means of two inclined cylin-
ders, which are fastened to a stem, forming a conical slider. This slider tapers
0.35 in. in a length of 2.2 in.; so: that by pushing the slider the 35th part of
this length (about .06 in.) the distance between the moveable points is increased
.01 in.

The slider is connected with a square steel rod, consisting of three parts,
which are serewed together, according to the length of bore to be measured.
This rod slides through a brass tube, which is also made in three pieces.

The tube is graduated, in inches and quarters, commencing at the measuring
points, so as to indicate the distance of the latter from the muzzle of the gun.

The handle is of wood attached to a brass cylinder, or socket, through which
the sliding rod passes. In the tube of the handle there is a slit, on the side of
which a scale is marked, to indicate the movements of the measuring points.
Each joint of the long tube has a mark, made on a small plate of silver, which
shows the place of the zero on the scale, when the measuring points are ad-
justed to the true diameter of the bore. In this position the handle is fixed on
the sliding rod by means of a screw clamp.

A ring gauge, for each calibre, is used for adjusting the instrument for use.

A rest, in the form of a T, is'placed in the mouth of the gun, to keep the
instrument in the axis of the bore. This rest has three slides, which can be
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adjusted to the different sizes of bore; the upright branch is moveable, for con-
venience of packing.

The star guage, its points and rest, are packed in one box, and the ring
gauges in another,

2. The cylinder staff.—This ix a vound staff, made of mahogany, or other hard
wood. It is in two parts, which are joined together by brass sockets and
screws ; each part has also a brass socket and screw at the outer end, to receive
the cylinder gauge, guide plate, measuring point, and searcher. The staff is gra-
duated, in inches and tenths, on a strip of brass let into it, on one side.
These graduations are arranged to read the distances from the extemity of the
measuring point, when it is screwed on the staff.

The cylinder staff is supported, at the muzzle of the piece, by a kalf tompion
of wood, having in the centre a groove of the size of ihe staff. The rest for the
star guage may be used also for this purpose.

3. The cylinder gauge is a hollow cylinder of wrought or cast iron, turned to
the exact minimum (or true) diameter of the bore. The length of the cylinder
is equal to its diameter. It has cross heads, at right angles to each other; one
with a smooth hole of the same diameter as the cylinder staff; the other tapped
for the serew of the stafl’ socket.

4. The searcher is used to ascertain whether there are any cavities in the bore.
It consists of four flat springs about 13 inches long, with sharp points, turned
outwards at the end, attached to a socket on which the cylinder-staff is screwed.

5. The guide-plate is a circular ivon plate 0.2 inch thick, and of the minimum
diameter of the bore; it has a hole in the centre, with a thread by which it is
screwed to the cylinder-stafl’; it serves to direct the measuring point to the cen-
tre of the hottom of the bore. -

6. The measuring point is screwed on the end of the cylinder staff, over the
guide-plate, to measure the depth of the bore; it is of iron, cylindrical in shape,
so far as it screws on the end of the staff, and tapering down to the diameter of
0.75 inch.

7. The trunnion-gauge is an iron ring of the diameter of the trunnionsr
which must pass over them and fit closely. The exterior diameter of this gauge
serves to verify that of the rimbases.

8. The trunnion-square is a double square of wood, the distance between
whose branches is the same as that between the rimbases of the gun; in the
centre is a pointed sliding plate, with a thumb-screw to fasten it; the lowe,
edges of the branches, which are shod with iron, are in the same plane, parallel
to the upper edge of the connecting piece, so that when the square is placed
with its branches resting on the trunnions, the upper edge of the connecting,



12 CHAP. I.—ORDNANCE.

piece is parallel to their axis. Each branch has also an iron plate projecting
perpendicularly from one side to rest on the top of the trunnions. It is used to
ascertain the position of the trunnions in relation to the axis of the bore and to
each other. !

9. The trunnion rule, for measuring the distance from the rear of the base
ring to the rear’of the trunnions.

10. Callipers, to measure diameters.

11. A standard scale, for verifying other instruments.

12. A wooden rule, to measure exterior lengths.

13. The veni-gauges are two pointed pieces of steel wire, 0.005 in. greater
and less than the true diameter of the vent.

14. The vent-searcher is a hooked steel wire, about half the diameter of the
vent.

15. A rammer-head, shaped to the form of the bottom of the bore, and fur-
nished with a staff, is used to ascertain the interior position of the vent.

16. A mirror; a wax luper; bees-wazx.

17. Rammer, sponge, and priming wire.

18. Figwre and letter stamps, to affix the required marks.

Inspection of Iron Ordnance.

Cannon presented for inspection and proof, are placed on skids for the con-
venience of turning and moving them easily. They are first examined care-
fully on the exterior, to ascertain whether there are any flaws or cracks in the
metal, whether they are finished as prescribed, and to judge, as well as practi-
cable, of the quality of the metal. They must not be covered with paint,
lacker, or any other composition. If it is ascertained that an attempt has been
made to conceal any flaws or cavities by plugging, or filling them with cement,
or any substance, the gun is rejected without further examination. After this
preliminary examination, the inspector proceeds to verify the dimensions of the
piece. The interior of the bore is first examined by reflecting the sun’s rays
into it from the mirror; or, if the sun is obscured, by a lighted wax taper or a
lamp placed on the end of a rod, and inserted into the bore. The searcher is
then introduced, and pushed slowly to the bottom of the bore and withdrawn,
turning it at the same time; if one of the points hangs, the position of the hole
is marked on the outside of the gun by noticing its distance from the muzzle,
and its position in the bore; the size and figure of the cavity are found by taking
an impression of it 1n waz placed on the end of a hook. The cylinder-gauge,
screwed on the staff, is then pushed gently to the bottom of the cylindrical part
of the bore and withdrawn ; it must go to the hottom, or the bore is too smalil.
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The bore of the piece.is then measured with the star gauge. The measure-
ments should be made at intervals of } inch in the part of the bore occupied by
the shot ; at intervald of 1 inch in the rest of the bore in rear of the trunnions,
and of about 1 calibre from the trunnions to the muzzle.

The position of the trunnions, with regard to the axis of the bore and to each
other, is next ascertained.

To verify the position of the axis of the trunnions: sct the trunnion-square on the
trunnions, and see that the lower edges of its branches touch them throughout
their whole length ; push the slide down till it touches the surface of the piece,
and secure it in that position by the thumkb-screw ; turn the gun over, and apply
the trunnion square to the opposite side, and if, when the point of the slide
touches the surface of the piece, the lower edges of-the branches rest on the
trunnions, the axis of the trunnions is in.the same plane with the axis of the
bore; if they do not touch the trunnions, their axis is above the axis of the
bore by half the space between ; and if the edges touch the trunnions, and the
point of the slide does not touch the surface of the piece, their axis is below the
axis of the bore. If the alignment of the brunnions be accurate, the edges of
the trunnion-square will fit on them when applied to different parts of their sur-
face ; their diameter and cylindrical form, and the diameter of the rimbases,
are verified with the Lrunnion-gauge'.

To uscertain the length of the bove, screw the guide-plate and measuring-point on
the cylinder staff, and push them to the bottom of the bore; place a half-tompion
in the muzzle, and rest the staft’ in its groove; apply a straight-edge to the face
of the muzzle, and read the length of the bore on the staff. The exterior lengths
are measured by the rule, or by a profile, the accuracy of which is first verified.
The exterior diameters are measured with the callipers and graduated rule. The
posilion of the interior orifice of the venl is found from the mark made on the
rammer-head by the veni-geuge inserted in the vent, while the rammer-head is
held against the bottom of the bore—two impressions are taken. The position
of the exterior orifice of the vent is also verified. The vent is examined with
gauges, and with the veni-searcher, to ascertain if there are any cavities in it.
In mortars, the dimensions of the conical chambers, and the form of the breech,
may be verified with patterns made of plate iron. After the powder proof, the
bore is washed and wiped clean, and the bore and vent are again examined,
and the bore remeasured. The results of each of the measurements and exami-
nations are noted on the inspection report against the number of the gun.
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VARIATIONS ALLOWED IN THE DIMENSIONS OF IRON ORDNANCE.

More than the prescribed diameter. ... o4«
Iy vaE 5ORE. .\ g Less than the prescribed diameter ........

‘Where turned, more or less. .. vaveviannns

) TGRS e oialh sradaiv s ajald
‘Where not turned, g &

IN EXTERIOR DI-
IoBE G A s ovaiby s oz e

AMETERS.

Of the bore, more or 1e3S. s veevianvenn..
From rear of base ring to face of muzzle,
INOTe O 1888 oo i v inavvswssavaivicssvse
Of the breech, including cascable, more or
1688 . consecactorrencarvaersosinanan
IN THE LENGTH. { Of the base ring, more or less............
Of the reinforce, morc or less,...........
Of the chase, including the muzzle, more or
R D e
From rear of trunnions to rear of base ring,
more or less, in different pieces.........

In THE posfrion or THE § above the axis of the bore......

AXIS OF THE TRUNNIONS { below the axis of the bore......
DAOTE R eocias s siwisinin s
(7T R (A T
DIAMEter of (rUNEIONR, JERS. s ocn raacanssis’s syis g s suince #1820 orn
In the distance bemcen the rimbases, [e8S....ociieserienees

IN THE LENGTH OF THE TRUNNIONS, g

In the same gun, no variation is allowed in the posmon or
in the allgnment of the trunnions.

5 8w rhiaa ioma p Mb i Fisih s
Diameter, ;2:51 i

IN THE v T A e : ;
HATEE NENT. * ") Position of exterior orifice, more or less
_Position of interior orifice, more or less

In the bore or vent. ...

On the exterior surface. s evueeeonnnan,

DeptH oF cavimies. { On the trunnions, within one inch of
the rimbasessiuive civnivn semivasieiils

[On the trunnions elsewhere. .o .v.....

In the eprowvelte, no variation is allowed.

GARRI-
FIELD: soN, &e.
Inches. | Inches.

0.02 | 0.03
.00 .00
.04 .05
.10 .20
.05 .05
.10 .20
A0 25
43 .20
.05 .05
.10 .20
.10 5
.10 .20
.00 .00
.20 .20
.10 .10
.05 .05
.03 .04
.05 .05
005 .005
.00 .00

.05 .05

20 .20
.00 .00
.20 AR5
.10 .10
- SUSIEIR2D

The whole exterior surfaces of iron guns, columbiads, and howitzers are
turned in the lathe, or dressed smooth in the parts which cannot be turned.
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Inspection of Brass Ordnance.

Brass cannon are measured, and their dimensions recorded, as prescribed for
iron cannon. The exterior form and dimensions are verified by the application of
a profile cut out of sheet iron, of the exact shape of a longitudinal section of
the piece. All brass ordnance, except stone mortars, should be bored under
aize from .04 to .05 inch, and after proof reamed out to the exact calibre.
‘When the powder proof is finished, the bore should be cleaned and examined;
the vent should then be stopped with a greased wooden plug, the muzzle raised,
and the gun filled with water, to which pressure shall be applied to force it into
any cavities that exist; or the water shall be allowed to remain in the bore
about 24 hours. The bore must then be sponged dry and clean, and viewed
with the mirror or candle, to discover if any water oozes from cracks or cavities,
and also if any enlargement has taken place. The quantity of water that runs
out of a crack or honey-comb will indicate the extent of the defect, and if it
exceeds a few drops, the gun should be rejected, although the measured depth
of the cavity may not exceed the allowance. If the water oozes out between
the vent piece and the metal of the gun, a new vent piece must be inserted, and
the gun again proved with one charge, and the water proof repeated. After
the bore has been reamed out to the proper size, its dimensions are again verified,
and an examination of the bore and vent is made, to detect any defects which
may have been caused or developed by the proof.  Whitish spots show a sepa-
ration of the tin from the copper, and, if extensive, should condemn the piece.
A great variation from the true weight, which the dimensions do not account for,
shows a defect in the alloy. Any attempt to conceal cavities by filling them
with screws, or by any other methods, should cause the rejection of the piece.

Brass cannon should be rejected for the following cavities or honey-combs :

Exterior.—Any hole or cavity 0.25 inch deep in front of the trunnions, and
0.2 inch deep at or behind the trunnions.

Interior.—From the muzzle to the reinforce, any cavity 0.15 inch deep. Any
cavity from the reinforce to the bottom of the bore.

The specific gravity of the metal of brass ordnance should be occasionally
ascertained, by taking that of some of the heaviest, and some of the lightest
pieces, at each inspection.

The exterior surfaces of all brass ordnance are turned, or dressed smooth.
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VARIATIONS ALLOWED IN THE DIMENSIONS OF BRASS ORDNANCE.

) Inch.
Length of bore, more or less. c«caveviviiemereeniacsmesesmessas 0.1
IMOK8s.s 425w
PTG s s VN s d et e s ¥l onssiuiniete roste e e RER OB
Exterior position of vent, more orless .....coceviviiiivieniniisen 05
Interior position of vent, more orless ...oveeveiruuriereenisrmeeens 20
(MOIC...ievtiiiieiie crmsesarensneia.. 2005
CIeBS .5 wiatueasspinwivm o siansvias o ppipn paniitis s aralt e 00

Diameter of bore.....

Diameter of . vent.....

; : . §NOTEes axvivs & s wwiniarans Basuise o asioiv s loskrtatastugror 50
Diameter of trunnions. T
tless.. ..

MOICavvvinnsnens

Length of trunnions. .

B e b e s e Rl S w15
above the axis of the gun.vevvvnvvieennine. .00
Position of trunnions. . g below the axisof the gun...eevvivvviivunn... .20
outiof alignmentys v ee s o so's Calalins awasi s s abl <00
Distance from rear of base ring to rear of trunnions....esivviensaen.. 10
Distance betweenrimbages, 1e88. 1o s v e sern oo st sussvaianne ennionnes w04
Length from the base ring to the muzzle, more or less...vvvuvenoven. .10
Position of mouldings, more or less.......ccovvemeenniiiniienn.. 10
Any exterior diameter from the base ring to the muzzle inclusive, and
diameter of rimbases, More or 1ess. covevieererievensenrinerrensen 04
Diameter of cascable, neck, and knob, moreorless........coouvennn. .05

A proper discretion must be exercised in the inspection of ordnance; such
slight imperfections as do not injure a piece for service may be disregarded,
whilst the instructions should be strictly enforced with regard to defects which
may impair its utility.

PROOF OF ORDNANCE.

Gunpowder for proving ordnance should be of the best quality, ranging not
less than 250 yards by the eprouvette; it should be proved immediately before
being used, unless it shall have been proved within one year previously, and
there be no reason to suspect that it has become deteriorated.

The cartridge bags are made of woollen stuff, or of paper, the full diameter of
the bore or chamber. They are filled by weight, and if not filled at the place
where the guns are proved, each bag should be enveloped in a paper cylinder
and cap, marked with the weight of powder and its proof range.
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The shot must be smooth, free from seams and other inequalities that might
injure the bore of the piece, and they must be of the true diameter given in the

tables.
The wads are made of junk, as described in CuarrER X.

PROOF OF IRON ORDNANCE.

Guns and howitzers are laid with the muzzle resting on a block of wood and
the breech on the ground, or on a thick plank, giving the bore a small elevation.

Mortars are mounted on strong wooden frames or beds, at an elevation of
450, supported by the trunnions.

In proving iron ordnance, after pricking the cartridge, prime with powder, or
a tube, and place over the vent a piece of portfire, set in clay or putty, long
enough to permit the man who fires it to reach a place of safety before the
charge explodes.

Proof charges for Iron Guns.

FirsT AND sEcOND ROUNDs.—A charge of powder equal to one-half of the
weight of the shot; two shot and one wad.

Tairp ROUND.—A charge of powder equal to one-third of the weight of the
shot ; one shot and one wad.

In proving new guns, a compound shot, or a cylinder with hemispherical ends,
of the true diameter of the shot, and equal in weight to the two shot, shall be
used instead of them.

The wad is placed over the cylinder or the upper ball ; the whole being well
rammed.

Should any of the guns proved at one time fail to sustain the above proof,
the remainder shall be again fired fwice with a charge of powder equal to one-
half of the weight of the shot, one shot and one wad ; and if, in either or both of
these trials, one-fourth of the whole number of guns should fail, the whole shall
be rejected.

Olher iron ordnance are fired with the following charges :

Columbiads.

10-inch.—1st round : 20 lbs. of powder, one 10-inch strapped shot, and one wad
over the shot.
2nd round: 24 lbs. of powder, one 10-inch shell strapped.
8-inch.—1st found: 12 lbs. of powder, one 8-inch strapped shot and one wad.
2nd'round: 15 lbs. of powder, one 8-inch'shell strapped.
2
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Howitzers.

10-inch.—2 rounds, with 15 ibs”of powder, one 10-inch strapped
S shot, and one wad over the shot.
8-inch.—2 rounds, with 12 Ibs. of powder, one 8-inch strapped
shot, and one wad over the shot.
8-inch.—2 rounds, with 4 lbs. of powder, one 8-inch shot, and one
Siece AND | wad over the shot.
CEARRIZON. I,‘24-pd-r.—2 rounds, with 3 Ibs. of powder, one 24-pdr. strapped
shot, and one wad over the shot.

Mortars.

13-inch.—2 rounds, with 20 Ibs. of powder, and one 13-inch shot.

L bR g 10-inch.—2 rounds, with 10 lbs. of powder, and one 10-inch shot.
10-inch.—2 rounds, with 5 Ibs. of powder, and one 10-inch shot.
8-inch.—2 rounds, with 2} lbs. of powder, and one 8-inch shot.
Should any columbiad, howitzer, or mortar fail to sustain the above proof,
the remainder of those offered at the same time shall be again fired fwice with
the same charges; and if, in either or both of these trials, onesfowrth of the

LigHurT..... g

whole number should fail, the whole shall be rejected.

The water progf, as described for brass cannon, must also be applied occa-
sionally to iron cannon, at the discretion of the inspector.

The bore and vent and the exterior surface of every piece which is approved,
should be well covered with sperm oil immediately after the inspection.

PROOF OF BRASS ORDNANCE.

They are mounted on appropriate carriages or beds, and fired three times;
guns and howitzers at an elevation of 59, mortars at an elevation of 450; with
the following charges:

Field Guns.
A charge of powder equal to one-third of the weight of the shot, one shot and
one wad.

Howitzers.

32-pdr.—34 lbs. of powder, one strapped shot and one wad.
FieLp, < 24-pdr.—2} Ibs. of powder, one strapped shot and one wad.
12-pdr.—1} bs. of powder, one strapped shot and one wad.
MounTaN, 12-pdr.—3 1b. of powder, one strapped shot and one wad.
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Mortars.

SToNE MORTAR.—2} lbs. of powder, covered by a wooden tompion 2 inches
thick ; a basket filled with alternate layers of stones and earth, weighing
100 Ibs.

CoEHORN, 24-pdr.—3 Ib. of powder, and one 24-pdr. shot.

In proving brass cannon in service, or after they have been bored to the
proper calibre, the shot should be wrapped in cloth or strong paper to save the
bore as much as possible from injury.

MARKS.

All cannon are required to be weighed and to be marked, as follows, viz: the
aumber of the gun, and the initials of the inspeclor’s name, on the face of the muz-
zle ; the numbers in a separate series for each kind and calibre at each foundry ;
the initial letters of the name of the founder and of the foundry, on the end of the
right trunnion ; the year of fabrication on the end of the left trunnion ; the foundry
number on the end of the right rimbase, above the trunnion ; the weight of the
piece in pounds on the base of the breech ; the letters U. S. on the upper surface
of the piece, near the end of the reinforce.

The natural line of sight, when the axis of the trunnions is horizontal,
should be marked on the base ring and on the swell of the muzzle, whilst the
piece is in the trunnion lathe.

Cannon rejected on inspection are marked X C, on the face of the muzzle ;
if condemned for erroneous dimensions which cannot be remedied, add X D;
if by powder proof, X P; if by water proof, X W.

INJURIES CAUSED BY SERVICE.

Brass cannon are little subject to external injury, except from the bending of
the trunnions sometimes after long service, or heavy charges.

Internal injuries are caused by the action of the elastic fluids developed in the
combustion of the powder, or by the action of the shot in passing out of the
bore. These effects generally increase with the calibre of the piece.

Of the first kind, which exhibit themselves in rear of the shot, are : the
enlargement of the bore by the compression of the metal, which is seldom a seri-
ous defect ; corrosion of melal, particularly at the angles, such as the inner orifice
of the vent, or the mouth of a cylindrical chamber ; eracks, from the yielding of
the cohesion of the metal ; cavities, cracka enlarged by the action of the gas,

and by the melting of the ruetal ; observable especially in the upper surface of
the bore.
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Injuries of the second kind, which appear in front of the charge, are : The
lodgment of the shot, a compression of the metal on the lower side of the bore, at
the seat of the shot, caused by the pressure of the fluid in escaping over the top
of the shot. There iz a corresponding burr in front of the lodgment and the
motion thereby given to the shot causes it to strike alternately on the top and
bottom of the bore, producing other enlargements, generally three in number;
the first, on the upper side, a little in advance of the trunnions ; the second, on
the lower side, about the astragal; the third, in the upper part of the muzzle;
it is chiefly from this cause that brass guns become unserviceable ; the extent of
the injury varies according to the length of the bore. Scratches caused by the
fragments of a broken shot, or the roughness of an imperfect one : enlargement
of the muzzle by the striking of the shot in leaving the bore ; exterior cracks, or
longitudinal splits, caused by too great a compression of the metal on the inte-
rior.

The durability of brass cannon may be much increased by careful use, and by
the precautions of increasing the length of the cartridge, or that of the sabot, or
using a wad over the cartridge, in order to change the place of the shot ; by
wrapping the shot in woollen or other cleth, or in paper, so as to diminish the wind-
age and the bounding of the shot in the bore. In field guns, both brass and
iron, the paper cap, which is taken off from the cartridge should always be put
over the shot.

Iron cannon are subject to the above defects in a less degree than brass, ex-
cept the corrosion of the metal, by which the vent especially is rendered
unserviceable from enlargement. The principal cause of injury to iron cannon
is the rusting of the metal, producing a roughness and enlargement of the bore,
and an increase of any cavities or honey combs which may exist in the metal.

The service to which an iron cannon has been subjected may generally be
determined by the appearance of the vent.

Spiking and unspiking cannon, and rendering them unserviceable.

To spike a piece, or o render it unserviceable: Drive into the vent a jagged and
hardened steel spike with a soft point, or a nail without a head; break it off
flush with the outer surface and clinch the point inside by means of the ram-
mer. Wedge a shot in the bottom of the bore by wrapping it with felt, or by
means of iron wedges, using the rammer or a bar of iron to drive them in ; a
wooden wedge would be easily burnt by means of a charcoal fire lighted with
the aid of a bellows. Cause shells to burst in the bore of brass guns, or fire
broken shot from them with high charges. Fill a piece with sand over the
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charge to burst it. Fire a piece against another, muzzle to muzzle, or the muz-
zle of one to the chase of the other. Light a fire under the chase of a brass gun,
and strike on it with a sledge to bend it. Break off’ the trunnions of iron guns;
or burst them by firing them with heavy charges and full of shot, at a high
elevation. i

‘When guns are to be spiked temporarily, and are likely to be retaken, a
spring spike is used, having a shoulder to prevent its being too easily extracted.

To unspike a piece: If the spike is not screwed in or clinched, and the bore
is not impeded, put in a charge of powder of § the weight of the shot and ram
junk wads over it with a handspike, laying on the bottom of the bore a strip of
wood with a groove on the under side containing a strand of quick match by
which fire is communicated to the charge; in a brass gun, take out some of the
metal at the upper orifice of the vent, and pour sulphuric acid into the groove
for some hours before firing. If this method, several times repeated, is not
successful, unscrew the vent piece, if it be a brass gun, and if an iron one, drill
out the spike, or drill a new vent.

To drive out a shot wedged in the bore : Unscrew the vent piece, if there be one,
and drive in wedges so as to start the shot forward, then ram it back again in
order to seize the wedge with a hook; or pour in powder and fire it, after re-
piacing the vent piece. In the last resort, bore a hole in the bottom of the
breech, drive out the shot, and stop the hole with a screw.

Preservation of Ordnance.

Cannon should be placed together, according to kind and calibre, on skids of
stone, iron, or wood, laid on hard ground, well rammed and covered with a
layer of cinders, or of some other material, to prevent vegetation.

Guns and long howitzers.—The pieces should rest on the skids in front of the
base ring and in rear of the astragal; the axis inclined at an angle of 4 or 5
degrees with the horizon, the muzzle lowest ; the trunnions touching each other;
or if space is wanting for that arrangement, the trunnion of one piece may rest
on the adjoining piece, so that the axis of the trunnions is inclined about 45°
with a horizontal line; the vent down, stopped with a greased wooden plug,
or with putty or tallow. If circumstances require it, the pieces may be piled
in two tiers, with skidding placed between them, exactly over those which rest
on the ground ; the muzzles of both tiers in the same direction and their axes
preserving the same inclination.

Short howilzers and mortars.—On thick planks, standing on their muzzles, the
trunnions touching, the vents stopped.
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Iron ordnance should be covered on the exterior with a lacker impervious to
water, (see Caar. VII ;) the bore and the vent should be greased with a mixture
of oil and tallow, or of tallow and beeswaxr melted together and boiled to expel
the water. The lacker should he renewed as often as requisite, and the grease
at least once every year.

The lacker and grease should be applied in hot weather.

The cannon should be frequently inspected, to see that moisture does not col-
lect in the bore.

ORDNANCE OF FOREIGN COUNTRIES.

The materials for the following table have been collected, with few exceptions,
from the manuals of artillery in Iingland, France, Belgium, Prussia, and Aus-
tria, and from memoranda obtained in Russia and Sweden.

The dimensions and weights are given in our own measures.

The column of exterior length shows the length from the rear of the base ring
to the face of the piece, and the length of bore includes the chamber, when not
otherwise mentioned.

In England, France, Belgium, and Sweden, howitzers and mortars take their
denominations, as with us, from the diameter of the bore, or from the calibre of
a gun of corresponding bore; in Austria and Prussia, from the weight of a stone
ball of the calibre of the bore ; in Russia, from the true weight of the shell.



CHAPTER SECOND. :

SHOT AND SHELLS.
NOMENCI/ATURE, DIMENSIONS, WEIGHTS.

Diameters of gauges for Shot and Shells.

Dy s 1 ol e il
{13in.| 12 in lO-in.‘8~in.‘ 42| 3 |24 ' 812! 9 1 6 l AT linghi
vl BLIRG L fed |
In, > In. | In.| In.!m, ! In.‘ln [ln In. | In. ]In In. Lln In.
Large - - 1290 | 11.90| 9.900 7.90) 6,86 6.275.705.18/4.53 4.12 1.9

4.494.08 3.56/3 10| e.sar .9

4.46%4‘05‘ 354’ % .e.so
N R

5.18, 1sso 3,14/ 286,
- 1284 | 11.8a| 9.84| 7.856.816.92[5.65513
S 12.so| = | 930! 7.80,6.76| 6.18(5 615.10

Small, { nas

For the manner of using these gauges, sce page 31.

Shot.

mm‘mmilom 8m.42 2 2u|18|12|9|6[4]3]|1

e e
[ |

987 7.88 16.84 625 5681’»17 4")|410 |3.58 317!984'195

Diameter,  in. | 1287 | 11.87
Weight, xbs.{ 294 | 231
1

128 65 J42l‘3'7624418)]‘l239 6.1 ‘40730551

Sliells
g‘;ﬁfg’:‘;"‘c For Mortars. For Guns and Howitzers.
Howitzers. .
lO-in.iS-in. 13-in.!lO-in.;8-in. 42| 32 241 18] 12
HRE RIS e
In. Fln. In In \In. In. In. |In. |In | In,
Diameter - -1 9.87 17.88 [12.87 | 9.87 (7.88 16.846.25 5.68 15.17 |4.52
Thickness Trae. <l 1.6 |21 1.6 1125 1.2 (1. 0.9 [0.9 (0.7
of sidesand { Greatest | 2.1 [1.58 | 2.25 | 1.7 [1.33 1.25/1.05 0.95 10.94 (0.74
bottom: Least -|1.9 [1.42 | 195 | 1.5 11.17 [1.150.95 0.85 0.86 |0.66
Thicknessat fuze hole | 3. 295 2.1 | 1.6 1.25 1.8 1.35 [1.35 |1.35 [1.05
Diameter of § Exterior | 1.45 1.338/ 1.8 | 1.75 /1.3 |1. 0.9 0.9 0.9 (0.9
fuze hole. 3 Interior | 1. 1. 1.483| 1.51 |1.113/0.73 0.698 0.698/0.698 0.743
Distance between ears | 6. 5. i 6. ‘\5. e - - -
Weight, - - lbs.| 101 150.5 | 197 | 87.5 l44.5 [31 ‘\225 17 134 | 8.4
|

The 8-inch mortar shell is used for the siege howitzer.
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The ears of a shell are holes for the points of the shell hooks, 0.5 inch in
diameter, bored opposite to each other, and perpendicular to the axis of the fuze
hole ; the metal is cut out above them at the distance indicated in the table, in a
direction perpendicular to the axis of the holes, which must remain 0.25 inch
deep, with a thickness of 0.25 inch of metal above them, at the thinnest part.

Carcasses,

Avre shells having three additional holes, of the same dimensions as the fuze
hole, pierced at equal distances apart in the upper hemisphere of the shell, with
their exterior openings tangent 1o the great circle which is perpendicular to the
axis of the fuze hole.

13-in. | 10-in. | 8-in. | 42 32 24 18 |12

Mean weight, lbs. | 194 | 86 , 43 | 30 |21.60| 16 | 12.5| 8
|

Spherical case shot.

‘ | ‘
|6in. | 42 | 32 | 24 | 18 [ 12 | 6

[ Tn. In. In. In. In. In. In.
Diameter..ooseisesnse.. | 7.88 | 6.84 | 6.25 | 5.68 | 5.17 | 4.52 | 3.58
Thickness of True.....‘ 0.7 [0.65|0.60 |0.55|0.5 |0.45]0.36

metal at the ¢ Greatest.. | 0.725| 0.675 0.625| 0.575 0.525| 0.475| 0.385
sides. Least.... 0.675 0.625 0.575/ 0.525/ 0.475| 0.425| 0.335

Thickness of metal at the]‘

fuze hole.sssoceeresena| 1.6 | 16 | 1.5 | 1.0 | 1.1 | 0,754 0.75
Radius of reinforce at the |

fiizeiholeciivs Vsl asians |-9:0 | 2525 1 B3 AL 18 |
Diameter of §{ Exterior ... | 1.2 [ 1.2 |[1.2 [ 0.9 |0.9 |0.9 [0.9

fuze hole. ZImerior +v.. | 0.96 | 0.975 0.975| 0.735 0.735| 0.788| 0.788

Mean weight.........lbs.| 30. |20.32 16. |11.86 8.7 |6.1 |3.06
‘|

The thickness of metal at the fuze hole is supposed to be measured in the
axis of the fuze hole between the spherical surfaces of the shell and of the re-
inforce.

The fuze holes of shells and spherical case shot taper 0.15 inch to 1 inch.



DIMENSIUNS AND WEIGHTS. ~ 29

Grape shot.
iy 4 1
| gin. 42‘32\24[18‘12
2 R N | | !
' In. [ In. | In. ' In. f In. In.
Diameter of large gauge.....eev. | 3.60 [ 3.17 | 2.90 | 2.64 | 2.40 | 2.06
Diameter of small gauge. . .| 3.54|3.13 | 2.86 ’ 2.60 | 2.36 | 2.02
Mean weight .., ...........1bs.‘ 6.1 | 4.2 |3.15/2.4 1.8 ‘ 1.14
' | :

Canister shot.

NATURE OF ORDNANCE.

L '
g ‘ ¢ | gt e gx= .| B 12-pdr. how-|
8| & | %’%E ) %EE ‘_9_.. . (pg itzer.
£ % 65515 |88 188 5 T 7
: S 3 =
R E | EeE T RE B3| § | Momd
g | @ ;a-dﬂrﬂ {82 | = & [ tain.
| In. [ In. In. i Tn. In } In. | In. | In
Diameter of large gauge, | 226 | 2.06 | 1.87 | 1.70 | 1.49 | 1.35 | 1.17 | 1.08 Mus-
Diameter of small gauge, | 222 | 202 | 1.84 | 1.67| 146 | 1.32 | 1.14 | 1.05 k‘ell
Mean weight, Ibs. | 1.6 | 114 | 0.86 | 0.64 | 043 0.32] 021 [ 0.16 | ball.
1 | |
Grenades.

Six-pounder spherical case shot may be used for hand grenades, and shells of
any calibre for rampart grenades.

Lead balls.

DIAMETERS OF LEAD BALLS FROM 1 TO 32 TO THE POUND.
No. of| & |[No. of] & | No off & [ No. of 8
balls to £ balls to g balls to g balls to g

11b. K 11b. 8 11b. 8 11b. 3
a a a a
In. In. In. In.

1 | 1.670 9 |0.803 17 4 0.650 25 0.571

2 |1.32 10 175 18 .638 2 .564

3 | 1.157 11 751 19 .626 27 .557

4 | 1.051 12 .730 20 .615 28 .550

5 |1.977 13 .710 21 .605 29 .544

6 .919 14 .693 29 596 30 .537

7 .873 15 .676 23 .587 31 .531

8 .835 16 .663 by .579 32 .526

For the mode of fabrication of lead balls, see CaapTER X.
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DIAMETERS OF CAST IRON BALLS FROM } POUND TO 50 POUNDS WEIGHT.

Ll ERNSE SR .
Weight. | Diam. | Weight.| Diam. | Weight.| Diam. 1 Weight.| Diam.
5 I | |
Lbs. oz. In. Lbs. | 0lXa: Lbs. In. || Lbs. In.
0 4 | 1.231 9 | 4.065] 23 | 5.531| 87 | 6.512
6 | 1.403 10 | 4211 24 | 5639 38 | 6.570
g | 15501 11 | 4346 9o | 5.74| 39 | 6.627
10 | 1.665| 12 | 4.47¢ | 26 | 5.789 | 40 | 6.684
12 | 1701 13 | 4.595] 97 | s.e62| 41 | 6.738
14 | 1.865|| 14 | 4710 28 | 5.930 1 42 | 6.793
1 1.954 | 15 | 4.819( 29 | 6.004( 43 | 6.846
2 2.462 | 16 | 4.924| 30 | 6.068 | 44 | 6.898
3 2.819 | 17 | 5.095| 31 | 6.140 45 | 6.951
4 3.104 | 18 P 5.121 | 32 | 6.205| 46 | 7.002
5 3.341( 19 | 5215 33 | 6.28 | 471 | 7.052
6 3.551 | 20 | 5.304| 34 | 6.330] 48 | 7.101
7 3738 21 | 5.392] 35 | 6.392) 49 | 7.145
8 3.908 | 22 | 5476 | 36 | 6.442 | 50 | 7.198

The specific gravity of shot and shells is about 7,000.

To find the weight of a cast iron shol or shell:

Multiply the cube of the diameter of the shot in inches, or the difference of
the cubes of the exterior and interior diameters of the shell, by 0.134 for the
weight in pounds. i

For lead balls, the multiplier is 0.2142.

To find the diameler of a cast iron shot of a given weight:

Divide the weight in pounds by 0.134, and the cube root of the quotient will

¥ be the diameter in inches.

To find the quantity of powder which a shell will contain:

Multiply the cube of the interior diameter of the shell in inches by 0.01744,
for the weight of powder in pounds.

INSPECTION OF SHOT AND SHELLS.

Shot and shells should be made of grey or mottled iron, of good quality, (see
Caar. X1V. Castiron.) They must be cast in sand, and not in iron moulds ;
the shot from the latter are generally not spherical in form, nor uniform in size ;
they are also full of cavities, and are cracked by being heated.

Spherical case shot must be made with peculiar care, of the best quality of iron,
in order that they may not be liable to break in the gun.
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Shot.

INSPECTING INSTRUMENTS : One large and one small gauge and one cylinder gauge
for each calibre: the cylinder gauge has the same diameter as the large gauge;
it is made of cast iron, and is 5 calibres long. One hammer, weighing half a
pound and having a flat face and a conical point.  Steel punches.

One searcher, of steel wire No. 20, with a handle.

The shot should be inspected before they become rusty ; after being well
cleaned, each shot is placed on a table and examined by the eye to see that its
surface is smooth, that the metal is sound and free from seams, flaws and blis-
ters. If cavities or small holes appear on the surface, strike the point of the
hammer or punch into them and ascertain their depth with the searcher; if the
depth of the cavity exceed 0.2 inch, the shot is rejected ; and also if it appear
that an attempt has been made to conceal such defects by filling up the holes
with nails, cement, &e.

The shot must pass in every direction through the large gauge and not at all
through the small one; the founder should endeavor to bring the shot up as
near as possible to the large gauge or to the true diameter.

N. B. The diameters of the small gauges have been recently increased, in
order to produce greater uniformity in the dimensions of shot and shells, by
reducing the limits of variation allowed in their fabrication. The new gauges
are to be used only in the inspection of shot and shells to be hereafter made,
and the projectiles now on hand are not to be rejected {rom service on account
of passing through these gauges.

After having been thus exaumined, the sho! are passed through the cylinder
-gauge, which is placed at an inclination of about 2 inches between the two ends
and supported on blocks of wood in such 4 manner as to be easily turned from
time to time, to prevent its being worn in furrows. Shot which slide or stick in
the cylinder are rejected; the latter must be pushed out from the lower end with
a wooden rammer.

Shot are proved by dropping them from a height of 20 feet on a block of
tron, or rolling them down an inclined plane of that height, against another shot
at the bottom of the plane.

The average weight of the shot is deduced from that of three parcels of 20
to 50 each, taken indiscriminately from the pile : some of those which appear
to be the smallest should be also weighed, and they are rejected if they fall
short of the weight expressed by their calibre more than one thirty-second part.
They almost invariably exceed that weight.
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Grape and Canister shot. .
The dimensions are verified by means of a large and a small gauge attached
to the same handle. The surface of the shot should be smooth and free from
seams.

Shells and hollow shot.

InspECTING 1INSTRUMENTS.—A lmrge and small guage for each calibre, and a
cylinder gauge for shells of 8 inches and under.

Callipers for measuring the thickness of the metal at the sides of the shell.

Callipers, to measure the thickness at the bottom of the shell.

Gauges for the dimensions of the fuze hole, and for the thickness of metal at
the fuze hole.

A pair of hand bellows; a wooden plug to fit the fuze hole, and bored through to
receive the nozzle of the bellows.

A hammer ; a searcher ; a cold chisel ; steel punches.

The surface of the shell and its exterior dimensions are examined as in the
case of shot, ‘The shell is next struck with the hammer to judge by the sound
whether it is free from cracks; the position and dimensions of the ears are
verified ; the thickness of metal is then measured at several points on the great
circle perpendicular to the axis of the fuze hole, and at the bottom, and at the
fuze hole. The diameter of the fuze hole, which should be accurately reamed,
is then verified, and the soundness of the metal about the inside of the hole is
ascertained by inserting the finger.

The shell is now placed on a trivet in a tub containing water deep enough to
cover it nearly to the fuze hole; the bellows and plug are inserted into the fuze
hole and the air forced into the shell ; if there are any holes in the shell, the air
will rise in bubbles through the water, This test also gives another indication
of the soundness of the metal, as the parts containing cavities will dry more
slowly than the other parts.

The mean weight of shells is ascertained in the samo manner as that of shot.

Shot and shells rejected in the inspection are marked with a X, made with
the cold chisel ; on shot near the gate, and on shells, near the fuze hole.

PRESERVATION AND PILING OF BALLS.,
Balls should be carefully lackered as soon as possible after they are received.
‘For the composition of lacker and the manner of applying it, see Caap. VIL
‘When it becomes necessary to renew the lacker, the old lacker should be
removed by rolling or scraping the balls, which should never be heated for that
purpose.
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Balls are piled according to kind and calibre, under cover if practicable, in a
place where there is a free circulation of air, to facilitate which the piles should
be made narrow if the locality permits; the width of the bottom tier may be
from 12 to 14 balls, according to the calibre.

Prepare the ground for the base of the pile by raising it above the surround-
ing ground so as to throw off the water; level it, ram it well, and cover it with
a layer of sereened sand. Make the bottom of the pile with a tier of unser-
viceable balls buried about two-thirds of their diameter in the sand ; this base
may be made permanent: clean the base well and form the pile, putting the
fuze holes of shells downwards, inthe intervals, and not resting on the shells
below. Each pile is marked with the number of serviceable balls it contains.

The base may be made of bricks, concrete, stone, or with borders and braces
of iron.

Grape and canister shot should be oiled or lackered, put in piles, or in strong
boxes, on the ground floor, or in dry cellars; each parcel marked with its
kind, calibre, and number.

To find the number of balls in a pile.

Multiply the sum of the three parallel edges by one-third of the number of balls in
a triangular face.

In a square pile, one of the parallel edges contains but one ball; in a trian-
gular pile, two of the edges have but one ball in each.

The number of balls in a triangular face is "?("_;- U; n being the number in
the bottom row.

The sum of the three parallel edges in a triangular pile isn + 2; in a square
pile, 2 n - 1; in an oblong pile, 3 N 2 n — 2; N being the length of the
top row, and n the width of the botom tier: or, 3 m—mn 4+ 1; m being the
length and n the width of the bottom tier.

If a pile consist of two piles joined at a right angle, calculate the contents of
one as a common oblong pile, and of the other as a pile of which the three pa-
rallel edges are equal.

In the following Table of the number of halls in a pile, the second line shows
the number in a triangular pile, the base of which is the corresponding‘ number
in the first line.

The other numbers show the conterts ¢i square and oblong piles; the length
and width of the base being in the upper line and in the left hand column
respectively.
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ARTILLERY CARRIAGES.
NOMENCLATURE.

The nomenclature and the tables of dimensions and weights given in this

chapter, apply to the latest patterns adopted. The parts are enumerated gene-
rally in the order in which they are put together.

The classification adopted for bolts, nuts, chains, nails, serews, &c., is shown
in the tables following the nomenclature.

FIELD GUN CARRIAGES.—Plate 3.

There are three gun carriages for field artillery, viz:

One for the 6-pounder gun and the 12-pounder howitzer.
One for the 24-pounder howitzer.

One for the 12-pounder gun and the 32-pounder howitzer.

The parts of these carriages are all similar, differing only in their dimensions.

Wood.

1 stock, in two pieces ; 2 dowels; 2 cheeks ; 1 axle body.

Irons.
2 trail haadles. 1 eye plate, for sponge and rammer
2 bolts and 2 nuts for do. chains.
1 lock-chain bolt, 1 washer,and 1 nut. - 2 serews, for eye-plate.
1 eye-plate for lock-chain. 2 chains and hasps, for sponges and
1 lock-chain, No. 5, 3 links, 1 toggle. ‘ rammers.

1 lunette, for the trail.

2 turnbuckles, (BRAsS.)
1 trail-plate; 2 rivels.

2 stud plates, for turnbuckles.

12 nails, for lunette and trail plate. 2 trunnion plates.

1 large pointing ring end plate. .20 naits, for do., in 6- -pdr. and 24-pdr.
2 bolts and 2 nuts, for dd* | howitzer carriage.

1 small pointing ring. | 28 nails, in 12 pdr. carriage.

2 bolis and 2 nuts, for do. | 2 chin bolts; 2bevel washers and 2 nuls.

2 wheel guard plales bl | 2 key bolts ; 2 nuts.

10 muls, “for do. |
2 prolonge hooks. l
8 nails, for do. |
1 stop, for rammer head. i
4 nails, for do. |

6 cheek bolts ; 4 washers ; 6 nuls.
2 cap squeres ; 2 eye pins.

2 cap-square chains ; 2 eye pins.
2 cap-square keys.

2 key chains ; 2 eye pins.

1 ear-plale, for worm. 2 D rings, for handspikes.
| 2 nails, for do. 4 staples, for D rings.
| 4 1 key, for worn. 1 linstock-socket.

1 key chain ; 1 eye pin. | 6 nails, for do.



<

38 CHAP.

11I.—ARTILLERY CARRIAGES.

FIELD-GUN CARRIAGES— Jrons—(Continued.)

6 rondelles, (CAST IRON.)

3 assembling bolts.

3 washers and 3 nuis, for do.

1 washer haok, for lock chain.

2 washer Looks, for handspikes.

1 axletree; the arms, the slop.

2 under straps.

1 axle strap.

1 bevel washer, for 6-pdr. axle strap.
3 axle strap bolfv 3 nuts.

|
|
|
|

axle bands.

nails, for do.

o0x for elevating serew, (BRASS. )
bolts, for do.; 2 washers ; 2 nuls.
elevaling serew.
shoulder washers,
linch washers,
2 linch pins.

2
6
1b
2b
1
2
2

g for axletree.

LIMBER.—Plate 4.

The same limber is used for all field carriages.
Wood.
1 axle body. 4 foot board brackets.
2 hounds. 2 foot boards.
1 fork. 1 pole.
1 splinter bar. 1 pole prop.
Iron.

8 serews, for foot board brackets.
20 nails, for foot boards.

4 rivets and 4 burrs, for hounds.

4 plates, for stay pins; 8 nails.

1 axletree.

1 pintle hook.

3 bolls, for do.; 2 washers ; 3 nuds.

1 stay plate, for limber chest.

2 nails, for do.

1 pmtle key.

1 key chain ; 1 eye pin.

1 tar bucket hook ; 2 nails.

2 bolts, for hounds; 2 washers ; 2 nuls.

2 under straps.

4 bolts, for under straps ; 4 nuts.

2 axle bands ; 6 nails.

2 end bands, for splinter bar.

4 rivets, for do.

2 bolts, for hounds and splinter bar.

4 washers and 2 nuis, for do.

1 eye plate, for pole prop socket.

2 middle bands, for splinter bar.

4 [race hooks.

1 fork strap.

2 bolts, for splinter bar and fork.
2 nuts, for do.
1 pole prop socket ; 1 rivet.
1 pole prop ferrule ; 1 rivet.
1 pole prop chain ; 1 toggle.
1 eye pin, for pole prop chain.
1 bwrr, for eye pin.
2 stay pins, for ammunition chest.
2 keys, for stay pins.
2 key chains ; 2 eye pins.
NV 1 rivet and 1 bwrr, for end of pole.
1 pole bolt ; 2 waslms, 1 nut.
1 pole sl'rap and 3 rivets.
2 pole chains ; the links ; the ring.
1muff, for pole yoke.
1 collar, for muff'; in two parts.
2 branches, for pole yoke; 2 rings.
2 bolis, for collar and branches
1 washer, for muff; 1 key.
9 shoulder washers.
2 linch washers.
2 linch pins.

2 wieeLs, No. 1.

1 AMMUNITION CHEST.
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WHEELS.

There are two Nos. of wheels for ficld carriages. No. 1, for the 6-pounder
gun carriage, the caisson, the forge, the batlery wagon, and for the limbers of all
field carriages. No. 2, for the 24-pdr. howitzer and the 12-pdr. gun carriages.
These wheels are of the same form and height, and they fit on the same axle-

trec arm ; they differ only in the dimensions of their parts, and consequently

in strength and weight.

Wood.

1 nave.
14 spokes.

7 fellies.

7 -dowels.

Iron.

2 brow bonds ; 2 end bands.
12 nails, for bands.
1 tize.
T tive bolls ; T washers ; T nuls.
1 nave boz, (CAST 1RON.)

AMMUNITION CHEST.—Plate 4.

The same ammunition chest is adapted to the limber and to the caisson.
For the interior arrangement of the chests, for different kinds of ammunition,

see Cuarrer XI.

Wood.

2 sides.

2 ends.

1 principal partition.
1 bottom.

1 frame for cover ; 2 sides; 2 ends.
1 panel for cover.
1 cover lining.

Dron.

34 cut nails, for sides, ends and bottom.
4 screws, for the bottom.
60 copper nails, for cover lining.
4 corner plates, for ends and sides.
2 do. for ends and bottom.
1 do. for side and bottom.
96 screws, for corner plates.
1 assembling bolt ; 1 nut.
1 trnbuckle, (BrASS.)
1 washer plate, for do.; 2 serews.
1 back stay; G serews.

2 front stays; 4 rivels; 8 screws.
2 hinges; 4 rivets; 20 screws.
2 hinge plates; 4 serews.
1 hasp; 1 rivet; 5 serews.
1 hasp plate; 2 screws.
2 handles; 8 rivets

14 copper washers, for rivets.

56 copper tacks, for washers.
1 cover, (SHEET COPPER.)

216 copper tacks, for cover.

CAISSON.—Plate 4.

Wood.
1 middle rail. 1 front foot board.
2 side rails. 1 rear foot board.
1 cross bar. 1 azle body.

1 bolster, for front foot board.

1 stock.
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SIEGE CARRIAGES.

GUN CARRIAGE.—Plate 7.

There are three gun carriages for siege artillery, viz:

One for the 12-pounder gun;
One for the 18-pounder gun;

One for the 24-pounder gun and the 8-inch howitzer.
These carriages are constructed in the same manner, differing only in their

dimensions.

‘When the 8-inch howitzer is mounted on the 24-pounder carriage, a quoin is
used, instead of the elevating screw ; the howitzer being too short to rest on the

SCrew.

1 stock, in two pieces; 2 dowels.
2 cheeks.

1 assembling bolt; 2 washers; 1 nut.
1 maneuoring bolt; 2 collars.

4 washers and 2 nuts, for do.

6 rondelles, (cAST IRON.)

2 assembling bolts; 4 washers; 2 nuls.

1 lock chain bolt; 2 washers; 1 nut.
1 lock chain and toggle.

1 shae; 1 key, for shoe.

2 trunnion plates.

2 chin bolts; 2 bevel washers; 2 nts.
2 key bolts; 2 nuts.

4 cheek bolts; 4 washers; 4 nuls.

2 travelling trunnion bolis.

2 washers; 2 nuts, for do.

2 trunnion plate bolls; 2 nuts.

2 cap squares; 2 eye pins.

2 cap square chains; 2 eye pins.

2 cap square keys.

2 key chains; 2 eye pins.

1 axletree.

2 undersiraps.

1 axle strap.

Wood.

1 azle body.
1 breech bolster.

Iron.

2 bolts, for axle strap; 2 nuts.

2 axle bands; 6 nails.

1 lock chain hook; 2 washers; 1 nut.

1 hock, for the shoe.

1 cheek plate, for do.; 3 serews.

1 box, for elevating screw, (BRASS. )

Q bolts, for do.; 2 washers; 2 nuls.

1 elevating screw.

1 strap staple; 1 leather strap and

buclkle.

2 wheel guard plates; 12 nails.

1 lunelle; the rondelle; 3 rivets.

2 lunetle bolts; 2 washers; 2 nuls.

1 trail plate; the guard plate; 6 rivets.
29 nails, for trail plate.

2 bolster bolls; 2 washers; 2 nuts.

2 shoulder washers, for axletree.

2 linch washers.

2 linch pins.

2 WHEELS.
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WHEEL.

The same wheel is used for all the siege gun carriages and their limbers.

Wood. 197

1 nave; 14 spokes; 17 fellies; T dowels.

Iron.

2 brow bands; 2 end bands; 12 nails; 1 tire; 7 tire bolts; T washers; T nuls;

1 nave box, (BRASS.)

-

LIMBER.—Plate 1.

Wood.

1 fork; 2 hounds; 1 splinter bar; 1 pole; 1 leading bar.

Iron.

1 rivet bolt, for fork; 2 washers; 1 nul.
1 axletree.

1 pintle plate; 7 nails.

1 sweep bar.

2 bolts, for ears of sweep bar.

2 washers; 2 nuis, for do.

1 azle strap.

1 lashing chain; 4 rings; 1 haok.

0 azle-strap bolts; 2 washers; 6 nuts.
2 understraps.

4 bolts, for do.; 2 washers; 4 nuts.

1 pintle; 1 nul.

2 end bands, for splinter bar; 4 riveis.
2 middle bands, (or do.

4 trace hooks, for splinter bar.

1 bridle, for front of. fork.

2 bolts, for splinter bar and fork.
2 nuts, for do.

2 bolts, for splinter bar and hounds.
4 washers and 2 nuts, for do.

1 bridle, for middle of fork; 4 nails.

1 rivel, for the pole; 1 burr.

1 eye plate, for pole.

2 pole chains.

1 ferrule, for end of pole.

1 pole clasp; 1 clasp bolt.

2 bolts, for eye plate; 3 washers; 2 nuls.
2 bolls, for pole and fork.

4 washers and 2 nuts, for do.

1 middle band, for leading bar; 2 rivefs.
1 hook, for do.

1 double trace hook, for middle band.

2 end bands, for leading bar; 4 rwes.
2 trace hooks, for end bands.

2 axle shoulder washers.

2 linch washers.

2 linch pins.

2 WHEELS,
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PENDULUM HAUSSE; or tangent scale.

The scale is made of sheet brass No. 13. At the lower end is a brass bulb,
filled with lead. The slider is of thin brass, and is retained in any desired po-
sition on the scale by means of a brass set screw with a milled head. The
scale is passed through a slit in a piece of steel, with which it is connected by a
brass screw, forming a pivot on which the scale can vibrate laterally; this slit
is made long enough to allow the scale to take a vertical position in any oxdi-
nary cases of inequality of the gronnd on which the wheels of the carriage may
stand. The ends of this piece of steel form two journals, by means of which
the scale is supported on the seat attached to the gun, and is at liberty to vibrate
in the direction of the axis of the piece..

The seat is of iron, and is fastened to the basc of the breech by 3 serews, in
such a manner that the centres of the two journal notches shall be at a distance
from the axis equal to the radius of the base ring.

A muzzle sight, of iron, is screwed into the swell of the muzzle of guns, or
into the middle of the muzzle ring of howiizers. The height of this sight is
equal to the dispart of the piece, so that a line from the top of the muzzle sight
to the pivot of the tangent scale is parallel to the axis of the piece; consequent-
ly, the vertical plane of sight passing through the centre line of the scale and
the top of the muzzle sight, will be also parallel to the axis, in any position of
the piece; the tangent scale will, therefore, always indicate correctly the angle
which the plane of sight makes with the axis.

The seat for suspending the hausse on the gun is adapted to each piece,
according to the varying inclination of the base of the breech to the axis. The
hausse, the seat and the muzzle sight, are marked for the kind of gun to which
they belong. The hausse, when not in use, is carried in a leather pouch sus-
pended to a shoulder strap.

The graduations on the scale are the tangents of each quarter of a degree, to
a radius equal to the distance between the muzzle sight and the centre of the

journal notches, which are, in all cases, one inch in rear of the base ring.

i

- —
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Tangent scales for Pendulum Hausses for field guns and howrtzers.

FOR GUNS. FOR HOWITZERS.
6-pdr. | 12-pdr. | 12-pdr. | 24-pdr. | 32-pdr.
In. In. In. In. In.
Radius of " y
o ring} 515 | 6.5 | 5.0 | 6.0 | 6.9
Dispart ...| 1.025 | 1.33 0.9 1.125 | 1.3 Height of muzzle
e sight.
Tang. 1°  1.042 ' 1.349| 0.931| 1.138 ! 1.310
20 | 2,084 | R.698| 1.862 | 2.275 | 2.621
30 | 3.124| 4.046 | 2.792 | 3.412 | 3.933
40 | 4.164 | 5,392 | 3.722 | 4.548 | 5.248
92 ( 5.203 | 6.737| 4.650 | 5.683 | 6.566

GunNER’s PERPENDICULAR. This is made of sheet brass; the lower partis cut
in the form of a crescent, the points of which are made of steel; a small spirit
level is fastened to onc side of the plate, parallel to the line joining the points of
the crescent, and a slider is fastened to the same side of the plate, perpendicular
to the axis of the level. The instrument is useful in marking the points of
sight on siege guns and mortars, when the platform is not perfectly level.

Cannon Lock. Hidden’s patent.

The seat is of cast brass; it is attached to the gun, on the left side of the vent,
by means of two steel steady pins and one screw pin, if the gun has no lock
piece; a small brass roller is set into the rear end of the seat for the lanyard to
pass round.

The hammer is of brass, with a cone of hardened steel screwed into the head,
and fastened by a rivet; the hole for the pin on which the hammer turns is ob-
long, so that the head of the hammer is drawn back by the same pull of the
lanyard which causes it first to strike the primer on the vent.

The lanyard is a picce of sash cord .25 in. thick and 6 fect long; one end is
secured to the shank of the hammer by a knot; the other end carries an
iron toggle, which serves for a handle, and also for a wrench to turn the screw
pin that fastens the lock to the gun.

For guns that have lock pieces, the seat of the lock is made with a flanch to
fit the side of the lock piece, to which it is fastened by two bolis, with thumb
nuts.

Lock cover. It is made of black bridle or harness leather. The cap which
covers the lock is 7 in. long, 3. in. wide, and 3 in., high. Two billets and two
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buckle straps, with black buckles, fasten it on the gun; the length of the straps
being proportioned to the diameter of the piece.

VENT cOVER, for field pieces without locks; (leather) 6 inches long, 4 inches
wide, with a copper pin riveted to it, 0.175 inch diameter, and 2 inches long—32
straps, 1 inch wide, with buckles. The length of the strap varies with the size
of the piece. In permanent batteries sheet lead may be used for vent covers.

Fuze seTTER; (brass) the handle, upper end slightly rounded—the cup 2.1
inches diameter; depth 0.3 inch., 'Whole length 5 to 6 inches.

Fuze maLLer; (dog wood or oak) in one piece; head 5.5 inches long, 4
inches diameter—handle 7.5 inches long, 1,25 inch diameter.

Fuze saw; (tenon saw,) 10 inch blade.

Fuze rasp; 12 inch wood rasp.

Fuze avGer, for boring out the composition to any required depth: bit 0.2
inch diameter sliding in a brass socket graduated to 10ths of an inch, and held
by a thumb screw in the side—handle, of hard wood.

Fuze cimLET; common gimlet 0.2: used for boring across the composition
instead of sawing oft the fuze.

SuELL-PLUG SCREW ; (iron) stem 3 inches long, cut with a deep, sharp thread
—eye 2 inches diameter.

Fuze-pLuG REAMER. A conical steel reamer, for reaming the holes for paper
f uzes, in the wooden fuze plugs.

Fuze exTracTor. The inner serew and its stem are made of steel, and rivet-
ed into the handle, which is of iron. The stem is contained in a hollow serew of
steel, which is werked up and down by means of an iron nut with two handles;
the screw being prevented from turning by a slot and a feather in the frame; the
nut is kept in place by 4 iron set screws, the points of which enter into a groove
in the nut. The frame is of cast brass.

In using this fuze extractor, the inner stem is screwed into the fuze or plug
t o be extracted, by means of the upper handle, and it is lified out by turning
t he nut of the hollow screw.

GunNER’s PINCERs.  Made of iron, with steel jaws 1inch wide; whole length
10.5 inches.

Gu~NNER’s cALLIPERS. Made of sheet brass, with ateel points. The gradu-
ations show the diameters of guns and of shot, linear inches, degrees of the
circle, &c.

GunNER’S QUADRANT; (wood) a graduated quadrant of 6 inches radius at-
tached to a rule 23.5 inches long. It hasa plumb line and bob, which are car-

v ied, when not in use, in a hole in the end of the rule, covered by a brass plate,

RPN =
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Mau, for driving pickets; head (elm or hickory) 6 inches diameter, 8 inches
long—handle (ash) 1% inch diameter, 24 inches long, with an iron band on each
end, 1 inch wide, } inch thick.

Pointing wirg, for mortars; (iron wire No. 7) 20 inches long.

Quox for siege mortars; (oak) length 19.5 inches; height 7.85 inches ; han-
dle, 6 inches long.

Crock for casemate carriage; small wedge with a handle on one side.

PLUMMET, for mortars—line and bob.

ScrAPER, for do.; (iron) handle 0.5 inch by 0.3 inch square, 27 inches long—
one end formed like a spoon; the other, a scraper.

Sparura, for mortars ; (ash or hickory,) handle 16.5 inches long—blade 6
inches—square end 3 inches long.

SeLinTs; (white pine) 6 inches long, 0.25 inch thick at the large end, 1 inch
wide.

‘WirkR, for the chambers of mortars; tow cloth, 1 yard square.

GUNNER’S SLEEVE, for mortars ; (serge or flannel.)

Basker, for mortar implements— of strong wicker work, 18 inches in diame-
ter, 12 inches deep.

TarpavLins are made of two sizes : large, 15 feet by 12 feet ; small, 5 feet
square. For the manner of painting them, see CuaprTeR VII.

Tompioxs, for 8-inch siege howitzers and mortars, and 10-inch mortar.

Broom, for mortar batteries, (hickory or birch.)

SHELL HOOks ; (iron) 2 branches 0.5 inch diameter, in shape of an §, joined
by a rivel; upper end of the branches connected by 2 small rings, 1.25 inch
diameter, and 1 large ring 3.4 inches diameter : straight points, to insert into the
ears of the shell 0.5 inch diameter, 0.75 inch long—whole length of branches
12.48 inches.

Tow moox; (iron,) handle 0.4 inch diameter, 13 inches long ; hook 1 inch—
the other end forms a hammer 0.6 inch diameter, 2 inches long.

Used for unpacking ammunition chests.

Funney, for filling shells; (copper or tin,) diameter of funnel 3.3 inches—
diameter of pipe 0.7 inch—length of pipe 2 inches.

Powper Measures. They are made of sheet copper, irom No. 16 to No.
20. The bottom is made with a flanch .1 inch deep, turned downwards, and it
is brazed or soldered to the sides.
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Interior dimensions of cylindrical Powder Measures.

‘ Diameter ‘ Diameter
| Contents. | and height. ; Contents. and height.
f
! Lbs. oz. r In. [ Lbs. oz. In.
{ 0 1 1.337 || 2 0 4.240
{ 0 2 | 1.685 2 8 4,571
T TR I | O 4.857
[ 0 8 2.6713 || 4 0 5.346
‘ 10 3.368 || 4 8 5.560 i
T.d. of  3.628 .. &0 6.120
18 v‘ 3.855 || 8 0 6.736

Proronge; 3.5 inch hemp rope of 4 strands; on one end, a loggle and 3
round links in a thimble—on the other end, a hook and thimble—from the end of
the hook to the centre of 1st ring, 31 inches; from centre of Ist to centre of
24 ring, 8 feet; from centre of 2d ring to end of toggle, 16 feet. Whole length
of prolonge 26 feet 7 inches—the toggle of round iron 0.75 inch diameter, 7.5
inches long, with an eye in the centre—toggle rings of 0.5 inch round iron ; the
ring that enters the thimble is 3 inches, the other two 2.75 inches exterior
diamcter—hook 5.5 inches long; eye of 0.5 inch round iron, exterior diameter
2.5 inches ; body of hook 0.75 inch diameter, tapering to a point—thimbles 1.1
inch interior diameter—prolonge rings of 0.6 inch round iron, 4.5 by 3.5 inches;
the concave flattened part that is lashed to the rope is 2 inches long, lashed with
marline.

Sronee BuckrT, for field gun carriages. It is made of sheet iron, No, 13;
the top and bottom are turned over the sides, and fastened each by four rivels.
Diameter 7.8 inches; height 9 inches.

The float is of wood, fastened by fwo rivels to a cross bar ; it is put in before
the top is fastened on. The handle of the float is fastened to it with two rivets,
and it is connected with the bail of the bucket by a chain. The bail is fastened
to the bucket by two ears, each held by three rivets. A toggle, which is fastened
to the bail by two links and a swivel, serves to attach the bucket to the eye of
the axle strap on the gun carriage.

Tar sucker. The bucket is made of sheet iron, No. 13, like the sponge
bucket. The cover is fastened to the top by a rivet on which it turns, and it is
kept closed by shutting over a stud riveted into the top. The ears are fastened
to the bucket each by three rivets; a ring, for suspending the bucket on its hook,
i connected with the cars by two chains. Diameter of bucket 7.2 inches; height
8 inches.

JIE——
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Warcr sucker, for.the travelling forge. The slcves and the botlom are of
oak ; there are sixteen staves, and the bottom is made of not more than two
pieces. Three hoops, made of hoop iron, No. 16 ; each hoop is joined together
with two rivets, No. 1, and fastened to the bucket with fwo rivets. Two ears let
into the sides, and fastened each by one rivet. The bail has a link connected
with it by a swivel. Diameter at top 11 inches; bottom 10.25 inches; height
11 inches.

WATER BuckET, for garrison service. 1t is made in a similar manner with
the preceding, except that the bail has no link and swivel attached to it. Diam-
eter at top 10.25 inches ; bottom, 13.5 inches ; height 11 inches.

‘WaTeriNG puckeT, for field service, made of sole leather. The bottom is
of two thicknesses, fastened to each other with 25 copper rivets, and to the sides
with 61 rivets; the side seams fastened with 28 rivets, all 0.5 inch long. A rim
of sheet copper, No. 24, is fastened on the upper edge with 14 copper rivels;
2 ears for the bail, fastened each with 4 rivels, 0.62inch long. The bail is of round
iron 0.5 inch thick. Interior diameter of the bucket at top 12 inches ; at bot-
tom, 10 inches ; height 9 inches.

Suover—blade sheet iron, pointed with steel—length 12 inches ; width 10.5
inches—handle (ash) 1.5 inch thick at bottom, and 1.25 inch at top ; length 45
inches—ring, 1.5 inch diameter, secured by a strap to the handle at 9 inches
from the upper end.

PicraxE; iron, pointed at both ends with steel—length of cach blade 6.5
inches; width of edge of axe 3 inches—handle (hickory) about 1.5 inch by
1.25 inch, and 30 inches Jong.

FeLrive axe—blade with stecl edge, length 7.25 inches; width of top 3.5
inches, of edge 4.75 inches ; thickness at top 0.75 inch, at the eye 1.25 inch ;
size of the eye 2.25 inches by 0.75 inch—handle (hickory) 27 inches long.

Hawnp BILL, OR BILL HOOK ; (iron with steel edges)—blade, whole length 8.25

inches; width in the middle 3 inches, near the shank 2.7 inches; thickness
0.25 inch—hook 1 inch long—shank 8 inches long—handle (hickory) 7.5 inches
long. :
Drac rorE; 4 inch rope 28 feet long, with a thimble worked in a loop at one
end, and a thimble and hook at the other end—6 handles, wood, 12 inches long,
1.5 inch in diameter, fastened in the rope at the distance of 4 feet apart, and at
the same distanee from the ends of the rope. -

Men’s HARNESS ; 4 inch rope 18 feet long, with thimbles and a hook like the
drag rope—instead of handles, 10 loops made of strips of bag leather 5 feet
long, 2.75 inches wide, are fastened to the rope in pairs, each pair being secured
in place by two knots worked on the rope ; the first pair of loops at 3 feet from
he hook ; the others, at a distance of 3} feet apart.
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ScrEw jack ; for field service. The stand, (cast iron;) the hoisting screw;
the nut; 2 handles; the cap plate, fastened on the top of the stand by 4 screws.
Height of the stand 19 inches; length of screw 15 inches; handles 7.25 inches

each.

Weights af Implemenls and Equipments.

KIND. Weight. KIND. Weight.
Lbs. Lbs.
42-pdr..| 0.7 |[Fuze plug reamer ....c..... 0.3
32-pdr..| 0.65 (I;uze BRLFRCLOT L« b ols amisios s ma 3.53
24-pdr..| 0.5 unner’s pincers..... Gesens 0.85
Toolicn 3pangen. 18-gdr. .| 0.4 |Gunner's l(Zalli B8y e b wooins|  E5d
12-pdr..| 0.35 |Gunner’s quadrant, wood ...| 0.84
6-pdr..| 0.25 ‘[(\}dumller’s perpendicular.. ... 0.6
2 og [Maul..... Win, §:0% adrmaal v lms ns | WD
Sponge covers.... g %—pgr. : gﬁ {Pointing wire....... onab e 0.08
i |Quoin, for siege mortars ....| 7.
Trail handspike............ U125 HChotKeissnins nsmylimeion pas 1.4
Manczuvring handspike .. ... 8,25 BIPImmEt. o i s wisisons momsonl] | Ls
Shod handspike and long} | 1o Scraper... ... i et 2.3
manceuvring handspike . } i} SPatill o sosvoscsonsasesess| 0.75
Truck handspike...........| 18.5 |Splint........... 0.03
Roller handspike.seeaee. v 7. |Gunner’s sleeve. .. 0.25
LADRIOCH. o voimivie s svisminsinn's 0.9 | Basket............ 4.
Port-fire stock v covvriaena, 0.65 ||
ESHIONE 6 kv boan oppmoiiis] s s ‘Tm‘paulins......gi’::jl : 52'
Budge barrel cvvviiinnn.. 15.5. || i -
Gunner’s havresack .. ...... 1.86 |Mortar tompions. % 8-inch .| 5.
Port-fire case.ceeeerveeins. 1.55 10-inch .| 7.
Tube pouch caeovesrorenans 0.95 ‘Broom (hickory)...cevevnen 3.75
Priming horn. ... 0.86 |Shell hooks....... 2.
Priming wire...oe.e. 0.08 |[Tow hooks ...... 0.6
Gunner’s gimlet............ 0.08  |IFumnel.c.q oo oviowssinnae 0.32
}r’ent [Lunch........ ........ 0.083 It 0.3
humbstall vooveiveannn ees) 0,003 |p 8 0z.....| 0.5
Port-fire cutterc.ce.veeosas| 0.77 | Powder. measures. 198 o) 055
Tangent scale. .. .. TR easn 0.21 | 3 lbx 1.6
Pendulum hausse and case ..| 0.65 ‘ PraloBpas oow v umivavmons st o 18.
Cannon lock.....covveenn..| 2.75 |Sponge bucket..... aiesii o i 10.
TEOCk BOVer: Vs o asewis 5o 0.0 [TaE-bacKet. «ovwis oo emivi. of Il
WENE COVEL s sian se s 60 2 e wroa 0.45 | Water bucket, wood. ....... 10.
Lanyard for friction primers.| 0.10 | Watering bucket, leather,...| 8.
TUZD setter, «aveeano e vons 2.66 |[Shovel..... vesanerasrsee 4.75
Fuzemallets, /s ovmcannasas 2.75 ||PickaXe .eovsuscsosssonsse 6.5
ETOBOW, s 01455 o1 008 0.8 ool 0295 NRElINEA%e: s jovs avarmps oo 6.
IR0 YOBD s 0a 006 dinioiaien aea s 0.75 ||Hand bill ...... SRR )
Fuze auger. .o eocevevvecnsn 0.3 DrgZrope s oo vo s o siesilnvinel 165
Fuze gimlet......... s e 0.1 |Men’s harness.....cooovuee. 23.
Shell plug screw «ooveeeens. 6.31 “Screw Jackicoiacaninannend] 25.
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Preservation and arrangement in Store.

Implements collected together according to kind and calibre, in a dry place,
arranged on shelves or racks, in bundles or bunches, or in boxes, according to
their nature, with marks and labels showing the kind and number of the articles.

Sponges, rammers, ladles and worms complete, placed on pins in a vertical
frame, or suspended vertically or horizontally by racks or hooks, from the joists,
supported so as not to bend.— When in separate parts, the heads piled on shelves
or on the floor, and the staves tied up in bundles, according to kind and calibre.

The woollen sponges should be preserved from moths by means of camphor,
pepper, &c., or by being $ealed up in strong paper bags.

Haundspikes, in square piles, heads and points alternating.

Leather Equipments—hung on pins or hooks, in dry and cool rooms.

All wood painted, except tool handles—Iron either painted or oiled—See
CHAPTER vII. g

Sappers and miner’s tools, arranged in piles, the iron coated with varnish—See
CHAPTER vII.



CHAPTER FIFTH.

ARTILLERY HARNESS.—Plate 13.

The eonstruction of the field carriages requires a harness different, in some
respects, from that of common wagons. The limber having no sweep bar, the
pole is supported directly by the wheel horses, by means of a chain which con-
nects the hames with the pole yoke of the limber; and, in order to diminish
the weight at the end of the pole, the leading bars are dispensed with, the
traces of the leaders be'ng attached to those of the wheel horses.

The same harness is perfectly adapted also to the siege carriages; but, as
these are arranged for draught in the ordinary manner, common wagon harness
may be used with them, if neccssary.

Black leather is used for the harness, when not otherwise specified ; it should
be of the best quality, and the strongest leather is selected for the parts which
are exposed to the greatest strain, such as traces and breeching. The leather
is sewed with strong waxed thread, in double stitch, with about eight stitches to
the inch. The seamalong an edge is0.15 inch or 0.2 inch from the edge. The
awls should be small for the thread. The ends of the thread should be well
fastened before they are cut off.

Straps, or other pieces which have buckles or iron loops attached to them, are
generally doubled on a length equal to twice their width, to receive the buckle
or loop, which is fastened by two seams. The double end is shaved down.

Standing loops are placed close to the buckles. Their ends are shaved down,
brought together, and fastened between the two parts of the strap, if it is
doubled.

The tongue holes for buckles are made with a punch corresponding to the
size of the tongue. Their distance apart is generally equal to the width of the
strap, and the first hole is at double that distance from the end of the strap.
This end is shaved down and reduced in width, to facilitate its entrance into the
buckle.

The buckles, loops, rings, and hooks are of wrought iron japanned, (black.)
The buckles are all made with rollers.

Note.—A layer is a piece of leather, sewed upon another piece, to strengthen it.

A chape is a piece used to fasten a buckle or a loop to a strap, or other piece
of leather.

A billet is a strap which enters a buckle.

A safe is a piece of leather placed under a buckle, &c., to prevent it from

chafing.
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Head Gear.

The head gear is made of strong, black bridle leather, not less than 0.1 inch
thick.

HavLtER.  One crown piece, having a billet at each end, for the buckles of the
cheek straps.

Two cheek straps. Each of them is sewed to a square iron loop, and has at the
upper end a buckle, with one standing and one sliding loop. 4

One brow band, having a loop at each end, through which the crown piece
passes.

One nose band, scwed to the same loop as the cheek straps.

Two chin straps. They are doubled, and are sewed to the loops of the cheek
straps, and also to another square iron loop in rear.

One throat strap. Tt is made double and sewed to the last mentioned iron loop ;
its upper end is formed into a loop to receive the throat lash.

One throat lash, with one buckle, one standing and one sliding loop on the left

side. It passes through the loops in the brow band and the throat strap.

One chain, (common halter chain.) It consists of about 65 links, No. 1, con-
nected by two rings and a swivel. It is fastened by a ring to the loop which
connects the chin straps of the halter. The other end of the chain has a toggle
and a loose ring, to hitch with. Whole length of chain, 4} feet.

BripLE. One crown piece. It is split at each end, so as to form, at one end,
two billets for the buckles of the cheek straps, and at the other, one billet and
one buckle strap, with a buckle and a standing loop for the throat lash.

One brow band, formed into a loop at each end for the crown piece to pass
through.

Two cheek straps. Each of them is sewed at the lower end into an iren loop,
and has at the upper end a buckle, with one standing and one sliding loop, to fasten
it to the crown piece. Two billets for attaching the bit to the loops of the cheek
straps. Each billet has a buckle with one standing and one sliding loop.

Two reins. p Each rein is sewed to a billet, which has a buckle, a standing and
a sliding loop, for attaching it to the bit. The short rein is on the near side,
and has a buckle, a standing and a sliding loop, for the billet of the long rein.

THe Bir. It is made of iron, tinned. The bars are riveted into the cheek
pieces. There should be different degrees of severity in the curve of the port
mowth. Tle width of the bit, between the cheeks, also varies for three sizes,
viz: 4% inch, 5 inch, and 5} inch; about three-fifths being of the medium size.

The curb chain consists of 19 links, diminishing in size from the middle

towards each end. Itisattached by an § to the right cheek piece, and by a look
to the left.
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Driver’s Saddle.

Woon.\ The frame of the tree is made of beech, and consists of the pommel,
the cantle, dnd two side bars, which are notched into the pommd and cantle.
The frame is covered with canvas, which is glued on and painted.

Iron. Two pommel plates. The upper one is fastened by six rivels passing
through both plates ; the lower one by two additional rivels in each end, one of
which holds one end of the stirrup bar. One cantle plate, fastened on the under
side of the cantle and the side bars by ten rivets.

Two stirrup bars. The front end fastened to the pommel by one of the rivets
of the lower pommel plate; the rear end fastened to the side bar by one rivet.
The stay is formed of a piece of iron bent round the stirrup bar, and fastened
to the side bar by one rivet. There is a roller on each side of the stay, for the
stirrup and girth billets to pass over.

Two loops, with rollers; one fastened to the pommel, the other to the cantle,
by two of the rivets which hold the plates. The saddle tree is covered with
hemp webbing and strong tow linen, stretched on and nailed to the tree.

Learner. The seat is covered with black upper leather, and stuffed with
deer’s hair. Two skirts are sewed, with welts, to the cover of the scat. Two
iron loops, for holster straps, are fastencd to the front of the saddle by leather
loops which pass through slits in the skirts, and are nailed to the tree.

Two inner skirts, or flaps, nailed to the side bars, protect the pad from being
chafed by the stirrup and girth leathers. The pad is made of russet sheep skin,
lined with strong linen, and faced with black sheep skin; it is stuffed with
deer’s hair, and quilted.

Two iron logps, for cloak straps, arc fastened by leather loops, which are
nailed to the under side of the cuntle.

One billet, for the collar strap, is sewed to the upper loop on the pommel.

Two girth billets, and lwo billets Yor the trace loops, are sewed on the stirrup
bars, behind the middle stay.

Two stirrup leathers pass over the stirrup bars in front of the stay; the buckle,
with one stending and one sliding loop, is sewed to the thin end of the strap,
which is doubled and stitched, on a length of 8 inches, where it passes through
the eye of the stirrup.

The girth is of thick black leather. It has a buckle and a standing loop fastened
to each end by a layer.

The pommel and the cantle arc plated with sheet brass, No. 20, fastened with
brass tacks.

Valise Saddle.

Woop: The frame of the tree is made like that of the driver’s saddle, except
in its dimensions.
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Iron: The lower pommel plate is fastened by len rivets, six of which also hold
the upper plate. These plates have holes in them for the shank of the bridle
hook. The hole in the upper plate is square ; that in the lower, round.

The cantle plate is fastened under the cantle with eight rivets.

The hook for the reins is fastened to the top of the pommel by a nut. The
end of the shank should be riveted over the nut.

Two loops, for the collar strap and the crupper, are fastened to the pommel
and c...tle, as in the driver’s saddle. Four oval rings, for the valise straps, are
fastened by staples which ave driven into the tree; two of them in the side bars
and two in the cantle.

Leatuer: The seat and the pad are formed as in the driver’s saddle, but the
scat is not stuffed. The skirts arc joined in a similar manner to the cover of
the seat.

The girth is of leather, and is sewed to the off skirt of the saddle; it has a
buckle and two loops, fastened to it by a layer. A billet for the girth is sewed to
the near skirt.

Two billets, for the trace loops, pass through the skirts, and are nailed to the
side bars.

Two valise straps, each with a buckle, a slanding and a sliding loop.

A billet for the collar strap is sewed to the iron loop on the pommel.

The crupper strap is double. It is sewed to the iron loop on the cantle, and
has another loop, with a roller, attached to the rear end, for the back strap of
the crupper to pass through, so that the same crupper may fit both saddles.

Valise.

The valise is made of black bridle leather, and lined with cotton ticken. The
lining is pasted to the inside of the valise; it is sewed round the borders of the
outer cover, forming a pocket which has an opening in the middle. The inner
Slap is held down by a strap passing through siz staples of. iron wire, No. 12,
and fastened by a buckle and loop; a strip of leather is stitched over the inner
ends of the staples.

The ends of the valise are double.®

The cover is fastened down by three billets and three buckle straps and loops.
The handles are of leather, rounded and sewed into the ends. Two loops, 1 inch
wide, for the valise straps to pass through, are sewed to the bottom of the valise.

Wihip.
The stock is of hickory or of raw hide, about 30 inches long. It is covered
with braided leather. A loop for the hand is fastened to the buit of the whip.
The leather should be well fastened together at the small end. A lash of
thread is tied on, and not plaited in with the leather.
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Leg Guard.

The body is made of stout kip leather; two layers are stitched to the upper
and lower parts. The under strap, to pass under the foot, is sewed to the bot-
tom. Four leg straps, each with a buckle and a loop, are fastened to the body of
the leg guard, under the plate. The billet ends of these straps pass through
slits in the body. '

The plate is of iron 0.1 inch thick, and is fastened to the body with five rivets.

Nose Bag.

The bottom is made of stiff leather, 6 inches diameter and 4 inches deep, to
which a bag of strong linen is sewed. Width of bag at the top, 15 inches;
whole height, 15 inches. The head strap, 1 inch wide, has a buekle strap 6
inches long, and a billet 34 inches long, sewed to the bag.

-
Draught Harness.

Tue coLLar. The rim is made of bridle Jeather, and stuffed with uncut rye
straw. - The belly, made of upper leather, in two picces, is stuffed with straw
cut into pieces not longer than } inch. The collars are of 2 sizes, 17 and 20
inches; they are made open at the top, and the size is further varied by two
buckie straps and two billels sewed to the openends. A pad, made of black sheep
skin, stuffed with deer’s hair, protects the neck of the horse from being chafed
by these straps.

Tue Hames are made of iron, and painted black. The branches have studs
forged on them to receive the bolts of the joint loops for the trace tugs ; these
loops turn freely on the bolts. Two links, for supporting the breast strap, are
welded into the eyes of the bolts.

Two rings, for the trussing straps, are welded into the rectangular eyes at the
upper ends of the branches. The branches are joined together, at the lower
ends, by a clasp which is made fast to the off branch. The chain and toggle,
for connecting the pole yoke with the hames, are fastened to the hames clasp.

T'wo leather safes are sewed round the branches, under the joint loops, o pro-
tect the collar from being chafed by the trace tugs.

Two trace tugs, made of four layers of leather, 0.63 inch thick, are stitched
into the joint loops and into two loop rings through which the traces pass.

Two trussing straps, each with one buckle, one standing, and one sliding loop,
pass through the rings in the upper ends of the hames. They are used for
trussing up the harness.

One hames strap, with a buckle and two loops, connects the two branches
together at the top.
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One collar strap, having one buckle and one loop, passes round the hames strap,
and is buckled to the billet on the pommel of the saddle, to keep the collar in
place.

Tae TrACES, for the wheel and the leading harness, are alike, except in the
length of the leather part.

The leather trace is made of three layers of leather, making a thickness of
0.63 inch. An iron loop is fastened to each end with three rivets, 0.25 inch thick.

The trace chains are made of jron 0.3 inch diameter. The front chain has
five links and a toggle. The rear chain has fourteen links, fowr rings, (oval,) and
a toggle.

Two trace loops. The loop is formed by doubling the leather. It has at the
upper end a buckle and a standing loop, by means of which it is connected with
the billet on the saddle. At the lower end of each trace loop is an iron logp, to
which the belly band is sewed. The belly band is made in two parts, one being
a billet, and the other having a buckle and a standing loop.

One loin sirap, for supporting the traces. It is the same for the wheel and the
leading harness, except in length. A layer is sewed under the middle of the
wheel loin strap, forming a loop through which the back strap of the crupper
passes. Each cnd of the loin strap is buckled into a loop, like those just
described, through which the trace passes.

Tue cruprer. The dock is made of a piece of leather, 3.5 inches wide and
14 inches long, which is doubled and rounded, without being stuffed. A buckle
and a standing loop are sewed to each end. The body of the crupper is split, at
the rear end, into two billets which connect it with the buckles of the dock.
At the other end are a buckle and four loops for the billet of the back strap. A
layer, 10 inches Jong, is sewed on the body, leaving an opening for the hip strap
to pass through ; a short layer is inserted under the first, in rear of this opening.
The back strap is sewed in under the first layer in front of the opening for the
hip strap. The back strap, passing through the loop in the middle of the loin
strap, and through the iron crupper loop en the saddle, returns to the buckle
on the body of the crupper. A sliding loop holds the two parts together, near
the saddle.

Breeching.

The breech strap is made of thick harness leather. A layer, also of stout leather,
is stitched on the outside of the strap. A. buckle and three standing loops are
fastened, at each end, by both these pieces of leather, which are turned back
three or four inches and stitched down. Two iron loops are fastened by chapes
sewed to the breech strap.

Fowr tugs, for the hip straps, are fastened to the breech strap ; two of them in
the buckles, and two in the iron loops. These tugs are made double, and have



DRAUGHT HARNESS. 127
-

each a buckle and three standing loops attached to them. A safe is sewed to the
inside of each tug, to prevent it from chafing the horse.

The hip strap is made in one piece, split at each end into two billets which
buckle into the tugs of the breech strap.

The breast strap is made of three layers put together in such a manner as to
make the strap 0.63 inch thick in the middle, and 0.5inch at the ends, where it
is buckled to the breech strap. The breast strap is supported by the iron loops
on the hames, and by the trace loops attached to the saddle. An iron loop, with
an eye for the pole chain hook, slides on the middle part of the breast strap; it
is covered with leather, to prevent it from chafing the strap.

The pole chain hook is like the trace hook of the limber; it is welded into the
eye of the sliding loop, and forms a direct connection between the pole and the
breeching, independently of the collar and hames.

Harness required for each horse.

WHEELERS. H LEADERS.

apeen Near | Of | Near | O | 2

side. | side. || side. | side. =2

| =

Lbs.

LRSS v w i) oh v oo 01914 s ¥ MiaSel b a0 508 1 1 1 1 3.5
Ttk A A S e T S 1 1 1 1 3.
Driver’s saddle. .o sioviswesiavasosaminas 1 [vveses L. [aaes ol 185
Valise saddle and valise voeevveenn.. Valwnaioal L wow il ) 11.5
Collar and hames.w.h..l...............\ 1 1 1 1 16.

\ (.11 AR RN B | 1 Hewisa vanll - D08
Pa‘"o“races"{Leadmg.................. 1 11 1Ls
Trace loops and belly band .......... 1 1 1 1 1.
L Wheel. . 1 1 Weakdantaassoni] | 15

oin straps and trace loops. Leudmn— 1 1
CPUPPOL <o o0l od wiva Wi+ wad covvmens 1 1 1 1 0.75
Breeching, hip strap and breast strap. . 1 1 esaafy seaesl 848

guard....... R . | carwolloe v ahlivet aully RedD
Picssecsivinssssvunasnevscasnioie 1 NP | . | eoenll 0.5
INOBB DAL s 4 n'sid o slve evwiiastun comeannioall A |, X 1 1 1.15
Lbs. | Lbs. || Lbs. | Lbs.
sFoteach horse....oevenses) 65.150 55.9 || 56.4 | 49.4
WEIGHT . = ||~ —|
{ Set for 2horses. vevnrnenad  121.05 105.8 |

PraTE 13 represents the harness of each horse complete. It shows the man-
ner in which the parts are put together, and also the manner of hitching the
horses to the carriage.



CHAPTER SIXTH.

MOUNTAIN ARTILLERY.

The carriage and most of the equip

ence, in this chapter.

The ordnance for mountain service is the light 12-pdr. howitzer, described in

Cuarter I.

The gun carriage is adapted to transportation on a pack horse ; but for occa-
t, it is furnished with a thill, which is used

sional draught when the roads permi
with the same saddle that carries the

GUN CARRI

ments for mountain service being of a pecu-
liar kind, all the details relative to them are collected, for more convenient refer-

pack.

AGE.—Plate 14.

Woon: 1 stock, in two pieces; 2 dowels; 1 axlelree.

3 assembling bolts; 4 washers; 3 nuis.
2 washer hooks, (drag hooks.)
2 trunnion plates; 6 nails.

2 bolts, for do.; 2 nuts.

2 chin bolls; 2 nuls.

R key bolts; 2 nuls.

2 cap squares; 2 eye pins.

2 cap square chains; 2 eye pins.
2 cap square keys.

2 key chains; 2 eye pins.

2 implement hooks.

Iron.

1 handspike staple.

2 friction plates, for shaft; 4 nails.
1 boz, for elevating screw.

2 bolts, for do.; 2 washers; 2 nuls.
1 elevating screw.

1 axle skean.

1 axle bolt; 2 washers; 1 nul.

2 rivels, for axle arms; 4 burrs.
2 ferrules, for axle arms ; 2 rivels.
2 axle bands; 4 nails.

2 wndersiraps.

2 staples, for straps. 2 linch pins.
1 lunetle; 2 rivets; 6 nails.
1 trail plate; 6 nails. 2 WHEELS.
1 knee, for trail plate; 2 rivets.

Wheel.

Woop: 1 nave; 12 spokes; 6 fellies; 6 dowels.

IRoN . 4 nave bands; 12 nails.

1 tire; 6 tire bolts; 6 washers; 6 nuts

1 nave boz, (BRASS.)



CHAPTER EIGHTH.

SMALL ARMS AND ACCOUTREMENTS.
NOMENCLATURE.

Percussion Musket.—Plate 15.

Barrer. Ist reinforce (from the breech to the corner of the flats and ovals
1.89in.;) 2d reinforce (to the lower band, 8.8 in.;) chase (to the top of the
upper band, 28.66 in.;) muzzle, bayonet stud, breech, flats and ovals, cone seat,
fence, vent, bore, thread for breech screw, thread for the cone.

Breecu screw. Plug, with its thread ; tenon, shoulders, tang, tang screw
hole, notch for side screw, chamfer.

Taxe scrREw : shoulder.

Cone : serew thread, shoulder, square, cone, vent.

Bavoxer. Blade: point, face flute, back flutes, edges of back and blade,
corners, elbow, neck.—Socket: muzzle end, bridge end, bridge, mortice, shoul-
der for the clasp, stop pin.—Clasp: body, studs, bridge, groove, stop, clasp-
Serew.

Lock. Lock plate: front and rear ends, middle, sides, bolsters, chamfer, con-
vex; 3 holes, for the pivots of the main spring, and bridle, and for the arbor of
the tumbler; 6 screw holes; 1 mortise for the sear spring stud.—Hammer:
body, head, comb, countersink, slit, tumbler hole—Twumbler: body, friction
shoulder, arbor, square, pivot, hook, half-cock notch, cock notch, serew hole—
Tumbler screw.—Bridle: body, eye, pivot, three holes for the tumbler pivot, sear
serew and bridle secrew—Bridle serew.—Sear: body, eye, nose, tang, screw hole,
friction shoulder—=Sear screw.—Sear spring: blade (upper and lower branch and
elbow,) eye, stud, notch, chamfer, screw hole—=Sear spring screw.—Main spring :
blade (upper and lower branch and elbow,) hook, pivot, eye, (rest and point,)
chamfer, screw hole.—Main spring serew.

Two SIE sCREWS.

Fn all the screws the parts are : the stem, the head, the slit, the thread.

MovuntiNes. Upper band: body, pipe for the rod, back, upper and lower
straps, creases, sight, groove, tang, hole for the band spring pivot.—Upper band
spring: stem, wire, shoulder, pivot.—Middle band: body, stud, creases, hole
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for the swivel rivet.—Middle band swivel: wire, eye, holes in the eye, rivet.—
Middie band spring: stem, wire, shoulder.—Lower band: body, tang, creases.—
Lower band spring: same as middle band spring.—Side plate: body, eyes and
holes for the side screws.—Guarp.—Guard plate: body, bolsters, trigger stud,
2 holes for the guard bow, 2 for wood screws, 1 for tang screw, 1 for trigger-
screw.— Guard bow: body, pillars, stems with their screw threads, swivel stud
and hole; 2 nuts for stems—Swivel and rivet.— Trigger: blade, tang or finger
piece, hole for the screw.—Trigger serew— Two wood screws for guard plate.—
Butt plate: body, toe, heel, corners, tang, screw holes.—Two wood screws for
butt plate.

Ramrop.—Stem, head, screw.—Ramrod spring: stem, eye, spoon.—Pin for
rod spring.—Stop for rod.

Srock.—Butt, comb, handle, head, facings, 1st and 2nd reinforce, chase,
shoulders for the lower and middle bands; grooves for the barrel and ramrod ;
beds for the tang and tenon, lock, side plate, guard plate, nuts of the guard bow
and trigger stud, butt plate, rod spring and band springs ; mortices for the trig-
ger and rod stop; holes for the rod, the side screws, tang screw, guard screws,
butt plate screws, band springs, and pin for the rod spring.

ImPLEMENTS.—Screw-driver, with cone wrench.— Wiper—Ball-screw—>Spring-
vice.

Materials of which the parts are made.

Steel: Tumbler, sear, lock springs, band springs, ramrod spring, ramrod,
blade of the bayonet, screw-driver, wiper, and ball screw.

Brass: Sight.

Wood: Stock (black walnut.)

Iron: Socket of the bayonet, and all the other parts not enumerated under
the three preceding heads.

Note.—The brass for parts of small arms is composed of 80 copper, 17 zinc,
and 3 tin.

Flint Musket.—Pattern of 1840.

(See first edition of Ordnance Manual.)
This arm is like the new percussion musket, except in the parts relating to
the mode of priming, viz:
BaARREL. Omit cone seat, and cone.
Locg. Omit hammer.
Add: Pan (brass)—pan screw—batlery and batlery screw—baltery spring
(steel)—baltery spring screws—cock—upper jaw—flint screw.
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Flint Musket.—Pattern of 1822.

Of this kind are most of the muskets in store at the Arsenals, which are now
being altered to percussion. The bayonet has no clasp.

BARREL: bayonet stud. Upper band; sight.
BreecH scrEw. Upper band spring.
TANG SCREW. Middle band.
Bayoner: blade, socket. . | Middle band swivel and rivel.
[ Lock plate; 2 side screws. % | Middle band spring.
Pan; pan screw. z | Lower band.
Battery; ballery serew. & { Lower band spring.
Battery spring. 5 | Side plate.
« | Battery spring screw. s Guarp: guard plate; guard bow.
8 < Cock; upper jaw; flint screw. Swivel und rivet.
w1 | Tumbler; tumbler serew. Trigger; trigger pin.
Bridle; bridle serew. . Guard plate screws, (2.)
Sear; sear screw. Butt plate; 2 butt plate screws.
Sear spring; sear spring screw.
LMain spring; main spring serews. | RAMRoD.
Two SIDE SCREWS. Srock.

IMPLEMENTS. —Screw-driver— Wiper— Ball-screw—Spring-vice.

Materials.
Steel: Face of the battery, lock springs, ramrod, blade of the bayonet, screw-
driver, wiper, and ball screw. *
Brass: Pan and sight.
Wood: Stock.

Fron: Bayonet socket, back of the battery, and all the other parts not enu-
merated under the three preceding heads.

Alteration of Flint Muskets to Percussion.

THE BARREL is altered : 1st, by closing the vent in the side, and boring a new
vent on the upper part of the barrel; 2nd, by upsetting a cone seat in the metal
of the barrel, and putting in a percussion cone. The screw thread of the cone
for altered muskets is'a little shorter than that for the new muskets, so that it
may not project into the bore.

TaE vLock is altered : 1st, by removing the cock, the battery, battery serew, bat-
tery spring, and battery spring screw; 2nd, by cutting off the pan, near the face of
the lock plate, filling up the hollow of the remaining part with brass, soldered in,
and dressing off the upper surface even with the top of the lock plate ; 3d, re-
placing the cock by a percussion hammer ; 4th, filling up the holes of the battery
screw and the battery spring screw with pieces of those screws, rounded on the
outer end, and filling the pivot hole of the battery spring with wire.
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Percussion Rifle.

BaRREL: sight, guide, grooves, bands. |  Guard bow swivel and rivet.
Cone. Breech screw; lang screw. ’ Trigger; lrigger screw.
Lock: lock plate; hammer; tumbler; tum- Guard plate screw.
bler screw; bridle; bridle screw; sear; Buit plate; 2 butt plate screws.
sear screw; sear Spring; sear spring Bozx plate; the lid and the strap joined
serew; main spring; main spring screw. |, by a hinge and rivel.
Two SIDE SCREWS. | Three box plate screws.
MounTiNGs : upper band, with swivel ’ Box plate spri»ng; screw, for do.
stud. i Box plate catch; 2 rivets.
Upper band swivel, and rivet. Ramrop: rod spring and pin; stop.
Upper band spring. Srock : patch box.
Lower band; lower band spring. | IMPLEMENTS : serew driver, with cone
Side plate. wrench; wiper; ball screw; spring
Guard plale; guard bow and nuls. vice; bullet mould.
Materials.

Steel : Cone, guide, tumbler, sear, lock springs, band springs, rod spring,
box spring, ramrod, (except the head,) screw driver, wiper, ball secrew. Some
of the barrels are also now made of cast steel.

Brass : Sight, bands, guard plate, guard bow, side plate, butt plate, box plate
and strap, head of ramrod.

Wood : Stock.

Frone Parts not enumerated under the preceding heads.

Cavalry Musketoon—Percussion.
BARREL : swivel stud; cone; breech serew; Guard plate; guard bow, and nuls.
tang screw; swivel. Trigger; lrigger screw.
Lock : same as for rifle. ')gumd plate serews.
TwWo SIDE SCREWS. I Butt plate; 2 bult plate screws.
l
i

MounTinGs : upper band and sight. Rawurop : head; button.
Upper band spring. Rmmon SWIVEL: 2 side bars; serew;
Lower band; swivel bur stwd.
Swivel bar; ring; screw; nut.
Side plate.

Srocn
InpLEMENTS, same as for the musket.

Materials.

Steel : Cone, tumbler, sear, lock springs, band spring, ramrod, (except the
head,) screw driver, wiper, and ball screw.

Brass : Bands, side plate, guard plate, guard bow, butt plate.

Wood : Stock.

Fon : Head of ramrod and all the other parts not enumerated under the
three preceding heads.
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. Artillery Musketoon—Percussion—Plate 15.

BarREL—Bayonet stud; cone. Trigger; trigger screw.

Breech screw; tang screw. 2 guard plate screws.
Lock—Same as for rifle. Swivel plate and stud; 2 screws.
Two SIDE SCREWS. | Swivel and rivet.

MounTines: Upper band and sight. | But plate; 2buit plate screws.

Upper band spring. | Ramrod spring, and pin.

Lower band, and swivel siud. | Ramrod stop.

Lower band spring. | Srock.

Lower band swivel and rivet. | ImpLEMENTS, the same as for the

Side plate. | musket.

|

Guurd plate; guard bow and nuls.
N. B.—The musket bayonet may be used with this arm.

Materials.
Steel: Cone, tumbler, sear, lock springs, band springs, ramrod, screw driver,
wiper, and ball screw.
Brass: Sight.  Wood: Stock. Iron: The remaining parts.

Sapper’s Musketoon—Percussion.

This arm is the same as the artillery musketoon, with the addition of an upper
band stud on the barrel, and a catch siud on the upper band, for the sword
bayonet.

Sworp navoNer: Blade, (steel;) gripe and guard, (brass) in one piece; slot
for the catch stud; socket for the barrel; clasp and clasp serew, similar to those
on the musket bayonet—=Scabbard, (leather) witli brass band end tip.

Pistol—Percussion—Plate 15.

BarreL: Sight; swivel stud. Come. Brercn screw: Tang screw.

Lock: Same parts as for the musket and rifle. Two sipE scREWS.

MovunTtinas: Band and side plale, in one piece—guard plate—guard plate screw—
trigger—trigger serew—guard bow—guard bow nuls—bult plate—bult plate screw.

Ramron: Button—head, riveted on.

Ramrop swiver: Two side bars—1 serew—1 cross bar, riveted into the side bars.

Stock.

IMpLEMENTS : Screw driver and cone wrench— wiper—ball screw—spring vice—
bullet mould.

Materials.

Steel: Cone, tumbler, sear, lock springs, ramrod, (except the head,) screw
driver, wiper, and ball screw.

Brass: Sight, band and side plate, guard plate, guard bow, butt plate.

Wood: Stock.

Bon: Head of ramrod and the remaining parts.

The tumbler of the pistol is now made with a safety noich, in place of the half
cock notch.

11
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Halls Carbine—Percussion—DLlate 15.

This is a cavalry carbine, which loads at the breech by means of a moveable
chamber called the receiver.

BaRreL: Ramvrod stud, sight, guide.

Two supporTERs : Kach with 2 holes for supporter screws, 2 holes for side
serews, 1 for swivel bar and 1 for chock screws—4 supporler screws; the heads
are countersunk in the supporters, and they are dressed smooth and flush with
the outer face of the supporters, which are permanently connected with the
barrel by these screws, and by being soldeved in place.

Two cuocks: 2 chock screws.

REeceiver anp Lock : Bore, shoulder for the chocks, cone seat, vent, slot
for the side screw, mortise for the lock, studs for the eatch— Cone—Hammer and
tumbler, in one piece ; slit for the link—tumbler screw—sear and (rigger, in one
piece; slot for side screw—sear serew—sear spring—sear spring serew—link—Ilink
serew—main spring—main spring screw—cualch—caich screw—calch spring—catch
spring screw.

Two sipE scrEws : One of them is the axis of the receiver; the other passes
through the supporters and the butt piece.

Burr piecE—Bult piece screw, passing through the supporters and the butt
piece.

Arron: Lining of the stocl, at the junction of the barrel and receiver—Stop,
riveted to the apron, for the receiver to rest on. The apron and stop have a
serew hole tapped to receive the front guard plate screw.

MountiNgs: Upper band—ramrod spring, riveted to the upper band—upper
band spring—Ilower band, with stud for swivel bar—swivel bar; the rear end is a
side serew for the supporters—swivel screw—swivel ring—guard plale; 2 studs for
the catch lever—guard bow—guwrd bow nuls—calch lever and pin—three guard
plate serews—bull plate—2 bull plate screws.

Ramrou.

Srock.

InpLEMENTS : Screw driver and cone wrench—ciper—spring vice—bullet mould.

Materials. :

Steel: Chocks ; hammer and tumbler; link; sear part of trigger; all the
springs ; ramrod.

Brass: Sight ; bands ; guard plate; guard bow ; butt plate.

Wood : Stock.

Iron : The remaining parts.

For description of Hall’s Rifle, (flint lock,) see first edition of Ordnance
Manual.
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INSPECTION OF SMALT: ARMS.

All the materials used in the manufacture of arms must be of the best quality,
and they should be tested by the inspectors, according to the methods indicated
in Crarrer XIV.

The wood for gun stocks should be seasoned at least 3 years and kept in a
dry place 2 years before being worked ; it must be free from knots and sap, and
no wood which is brash or light, (cut from old trees,) or worm eaten, or in any
degree decayed, or which is cut across the grain at the handle of the stock, or
which is kiln dried, should be used or received.

The following rules for inspection apply more particularly to the percussion
musket, when not otherwise stated, but the principles and most of the details of
the inspection are the same for all fire arms, whether made at the national armo-
ries, or by contract at private establishments.

The attention of the inspecting officers should be directed, as much as possi-
ble, to the operations of the workmen in the course of the fabrication of arms.

Each component part is first inspected by itself and afterwards the arm in a
finished state.

The materials and the forms and dimensions of all the parts must conform
strictly to those of the established patterns; the workmanship and finish must
be equal to those of the model arms, and the several parts must be browned,
blued, case hardened, or polished as in the standard model.

The forms and dimensions of the parts are verified by means of the following
gauges :

List of Verifying Gauges for the Percussion Musket.

Each set of gauges is distinguished by the letter with which it is marked. The
pieces of the same set are numbered as in the following list.—In some cases
each groove of a gauge is numbered; for instance, those of the barrel, rod,
and bayonet gauges : these numbers will not be found on the list.

No. FOR BARRELS.
1 | 1 Stock gauge for the length of the barrel and rod.
2 | 1 Groove gauge for the diameters of the barrel.
3 | 1 Standard plug, ) ;
4 | 1 Limit plug, for the calibre of the barrel.
5 | 1 Taper plug,
6 | 1 Tap and die for the barrel and breech screw.
7 | 1 Standard tap and die for the cone seat and cone.
8 | 1 Tap gauge for the depth of thread in the cone seat.
9 | 1 Groove gauge for the finished barrel and breech screw.
:}(1) ; 2 Gauges for the exterior of the cone seat.
12 | 1 Receiving gauge for the barrel and breech screw.
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No.
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MUSKET—BARREL— Conlinued.

1 Gauge for the vent.
Receiving gauge for the muzzle.
Groove and tap gauge for the cone.

FOR LOCKS.

Pattern for lock plates.

Groove gavge for lock plates.

Receiving and groove gauge for tumblers.

Receiving and groove gauge for bridles.

Receiving and groove gauge for sears.

Size gauge for the hole in the sear.

Groove gauge for hammers.

Gauge for the set and length of the hammers.

Receiving gauge for hammenrs.

Gauge drift for tumbler holes.

Grroove gauge for main spings.

Groove gauge for sear springs.

Groove and tap gaugz for the lock screws, and for all the screws ex-
cept the wood screws.

Gauge for depth of tumbler screw hole.

Receiving gauge for finished locks.

FOR MOUNTINGS AND OTHER PARTS.

Pattern and receiving gauge for butt plates.

Groove gauge for butt plates.

Groove gauge for bands.

Gauge mandril for lower bands.

Gauge mandril for middle bands.

Gauge mandril for upper bands.

Groove and receiving gauge for guard plate bow and nuts.

Tap gauge for tang screw TIOIC, trigger stud, and guard bow nuts.

Receiving gauge for guards.

Receiving and groove gauge for triggers.

Receiving and groove gauge for lower and middle band springs.

Receiving and groove gauge for upper band springs.

Receiving and groove gauge for side plates.

Receiving and groove gauge for rod springs and wire pins. -

Groove and plug gauge for swivels.

Groove gauge for breech plate and guard screws, (wood screws.)

Receiving gauge for bayonets.

Scabbard gauge for bayonets.

Groove gauge for bayonets.

Plug for bayonet sockets.

Groove and plug for bayonets and socket clasps.

Groove and pattern gauge for bayonet necks.

Grooved and tapped gauge for rods.

Groove gauge and pattern for rod stop.

Apparatus for testing lock springs; consisting of a stock, scale beam,
and brass pods weighing 10 pounds.

Gauge for the angle of the stock, and positions of the bands on the
finished musket.

=
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For the repair of the Artillery Musketoon :
The same parts as for the Cavalry Musketoon, with the following exceptions

Omit: Swivel bars, rings, and nuls.

Add: Swivel plate and studs, . .. ouviviiesseniiiiiiiriie .25
Swivel plate SOTEWS: v s svcvvi svort ctvvoassee wniomsss vo ev D0
Swiveld and YIVRIS con s os varveis sonmnscens o sbvie sssy ol
Lower band springs. ......... ... P e SR SR )

For the repair of arms in the hands of troops in garrison, take about one-half
of the number of parts required for arms in the field.

Spare parts required for repairs, if not obtained from arms that are broken up,
are supplied from the armories, on requisitions made in the manner pointed out
by the regulations of the Ordnance Department.

Durability and strength of Musket Barrels.

The United States musket barrel being much like the French musket barrel,
the following remarks relative to the latter, (extracted from the Jlide Memoire,)
will apply to the former. It is to be observed that the charge of the French
musket was formerly 162 grains Troy, priming included, (or 146 grains, ex-
clusive of priming,) and is therefore considerably greater than our present ser-
vice charge.

"The regulation fixing the duration of small arms in the French service at 50
years, is founded on the durability of the barrel, which is the most important
part of those arms. Experience has shown that a musket barrel will bear 25,000
discharges without becoming unserviceable, and even in time of war a musket
is not fired more than 500 times a year. The wear caused by firing is therefore
small, and the principal cause of the rejection of barrels is the diminution of
0.09 inch in the diameter at the breech. With good management and care, that
diminution will take place very slowly, and it ought not generally to occur in
the space of 50 years.

1t has also been ascertained, by direct trials, that the strength of the barrel fur-
nishes every requisite security against the accidents of service and the want of
care on the part of the soldier; and that, even after being reduced in diameter
0.09 inch at the breech, it is stil] perfectly safe against the effect of the charge.
In experiments made in 1806, barrels reduced 0.13 inch at the breech, bore a
double and triple charge with one ball, or 2 cartridges placed one over the other.

Other trials were made in 1829, at the manufactory of Mutzig, on arms sent
there for repairs, which had been a greater or less time in the hands of the
troops. They furnished the following results :

1st. When a musket barrel is charged with a single cartridge, placed in any
part of it, or with 2 or even with 3 cartridges, inserted regularly, without any
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interval between them, there is no danger of bursting ; with 4 cartridges inserted
regularly over each other, or with 2 or even 3 cartridges placed over each other
with slugged balls, (or balls driven in, as in a rifle,) there is danger only in case
of some defect of fabrication, or some deterioration in the barrel—with more
than 4 cartridges inserted regularly one over another, or with 2, 3, and 4 car-
tridges with intervals between them, it is not safe to fire.

ond. No danger of bursting is occasioned by leaving a ball screw in the barrel.
There may be danger from a plug of wood driven tight into the muzzle, when
the barrel has been loaded with 2 cartridges ; or from a cork rammed into the
barrel to a certain distance from the charge, with another cartridge over it.

Snow, clay, and sand, which may be accidentally introduced into the barrel
are not dangerous, if they lie close to the charge ; but they are so, when thereis
a space between them and the charge; in this case sand is the most dangerous,
then clay and snow.

Balls or picces of iron inserted over the charge; were not attended with dan-
~ ger when placed close Lo the charge, even when their weight amounted to 1} lb.;
but there is danger from a piece of iron 0.5 inch square, weighing § 1b., if
placed 20 inches or more from the breech.

3d. A barrel with a defect which might have cscaped the inspector at the ar-
mory, bore the explosion of 3 cartridges, regularly inserted. After mutilation,
which may have caused a reduction of metal in some parts, it may still be used
without danger.

Finally, the diminutions of exterior diameter which may be produced in ordi-
nary service are never sufficient to be dangerous. In these trials, barrels origin-
ally 0.272 inch thick at the breech, did not burst when loaded with 2 car-
tridges, until the thickness was reduced to 0.169 inch, and with one cartridge
to 0.091 inch.
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SWORDS AND SABRES.

NOMENCLATURE.

Cavalry Sabre.—Plate 15.

Brape. Shoulder, back, edge, bevel, point, curvature, large groove, small
groove ; tang, riveting.

Hivr. Surmounting (brass,) notch for the guard, back, rivet cap, hole for the
tang of the blade—gripe, wooden body, (birch or maple,) leather covering, (calf
skin blackened,) wires, (brass,) notch for the guard, ridges, shoulder, hole for
the tang of the blade—GuArp; fronl branch, hook ; back branch; middle branch;
plate, mortise for the tang, flange, bead, lip.

Scannarp. (sheet steel)—Body, back, front, sides, holes for the rivets—Mouth
piece, rim, springs, rivet holes; 2 rivets—2 Bands, knob, eye for the ring—2
Rings— Tip, front branch, back branch.

The same sabre, with gilt mountings, for cavalry officers.

Sabre for Mounted Artillery.—Plate 15.

Brape. With but one groove.

Hirr. Guard, one branch terminating in a scroll ; the plate has 2 countersinks,
one for the gripe, the other for the scabbard.

Scasnarp. Spring, fastened to the back by 1 rivet—no mouth piece.

In other respects the nomenclature is the same as that of the cavalry sabre.

The same sabre, with ornamented gilt mountings, for mounted officers of
artillery and infantry.

Foot Artillery Sword.—Plate 15.

Brape. Straight, two edged, narrower nearer the hilt than in the middle—
Body (or blade proper,) shoulder, shoulder rounding, ridges, point, bevels, ed-
ges—Tang, its rounding and riveting, three holes for the gripe rivets.

Hivr. (brass, in one piece)—Cross, knob and panel of the cross, mortise for
the tang, gripe, fillet, necks, swell, knob with an eagle on each side, bolster and
hole for the tang rivet, grooves and ridges, three holes and bolsters for the gripe
rivets—3 Rivels (iron.)

Scasearp. (harness leather, jacked, blackened, and varnished,)—Body, edges,
inner and outer sides—Mountings (brass.)—Ferrule, stud, bead, cap—Safes (buff
leather)—4 Nails for the ferrule and safes— Tip, bead, knob—4 Nzils for the tip.
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Infantry Sword.—Plate 15.

Brape. (Straight, cut and thrust)—Back, edge, groove, bevel, point.

Hiur. Surmounting (brass,) notch for the hook of the guard, rivet cap,
shoulder for the ferrule, hole for the tang ; 2 ferrules— Gripe, wooden body, hole
for the tang— Covering (sheet brass,) grooves and ridges.

Guarp, in one piece ; branch, hook and its shoulder ; plate, flange, bead ; knob.

Scapparp. (Leather)—Ferrule and hook, (brass,)—Tip (brass,) body, front

branch, back branch.
This sword is for the non-commissioned officers of foot troops; a similar one,

without the guard plate and with a blade 26 inches long, for musicians.
The sword for officers not mounted is also of the same pattern, with ornament-
ed gilt mountings and a silver gripe; the inner half of the guard plate is made

with a hinge.

Principal dimensions and weighls of Swords and Sabres.

Cavalry jArtillery Artillery | Infantry

BIMENFEIONS: sabre. | sabre. | sword. | sword.
|

Whole length of the sword or sabre in In. In. In. In.
its scabbard. .. ... NP REe e 43.25 | 38.6 26. 38.75
Length of the blade proper .......... | 36. 32. 19. 39,
Length of the scabbard........cocvvt | 37.25 | 33. 20, 32.5
Width of the blade in the middle ..... 1.1 1.06 1.8 0.72
Versed sine of the curvature of the
blade in the middle..ovesevevannans 1.5 92.3992
Versed sine of the curvature of the

blade in proof..eeeerevereiinnnn 7.5 6.5 |camethan) 6
WEIGHTS. Lbs. oz. | Lbs. oz. | Lbs. 0z. | Lbs. oz.
Weight of the sword or sabre, complete | 4 8 4 1;{ 3 3 2 5
Weight of the finished blade......... 1 1 5 |........ 19

Weight of the scabbard «..ovvevveens | 2 2 |Looiil.. 10

PROOF AND INSPECTION OF SWORDS AND SABRES.

1st. The dimensions and form of the blade are verified by comparing it with
the wmodel, and by applying the appropriate gauges and patterns, for the length,
width and thickness at several points, and the curvature, if any.

2n0d. The blade is then proved as follows:—1st. The point is confined by a
staple, and the blade is bent on each of the flat sides over a cylindrical block,
the curvature of which is that of a circle 35 inches diameter, the curvature of
the part next the tang being reduced by inserting a wedge 0.7 inch thick at the
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head and 14 inches long. 2nd. It is struck twice, on each of the flat sides, ona
block of oak wood the curvature of which is the same as the above. 3d. Itis
struck twice on the edge and twice on the back across an oak block 1 foot in
diameter. 4th, The point is placed on the floor and the blade bent until it
describes an arc having the versed sine indicated in the above table. After
these trials the blade is examined to see that it is frce from flaws, cracks, or
other imperfections, and that it is not set, that is to say, does not remain bent.

The blade of the Jrtillery sword is proved by striking each of the sides and
edges twice on a flat block of hard oak wood.

The stamp of approval or condemnation is placed on the side of the blade,
below the tang.

3d. The form, dimensions and workmanship of the mountings are examined
and compared with the model. After the blade is mounted, the sword is again
examined, and it is struck 4 times on a hard block of weod to test the strength
of the mountings. The quality of the brass mountings may be tested by
breaking a certain number, not more than 4 in cach hundred, which should be
taken from the pieces rejected for erroneous dimensions.

4th. The form, workmanship, and finish of the scabbards are examined and
compared with the model, and their fitting to the blades tested. The sewing of
leather scabbards and the fastening of the ferrules and tips will be particularly
examined.

Steel scabbards are proved by letting fall on them, from a height of 18 inches,
an iron weight of two pounds, 1 inch square at the base : 1st, on one side just
above the upper band ; 2nd, on the same side, 6 inches from the tip; 3d, on the
opposite side, just above the lower band. In this proof the scabbard should not
remain indented. The nature of the material (whether iron or stecl) may be
tested, if there is any doubt, by using nitric acid which will leave a black spot
on the steel but not on the iron.

PACKING SWORDS AND SABRES.

Packing boxes for swords and sabres are made on the same principles as
those for muskets and other small arms, being furnished with packing boards or
partitions made with grooves to receive the scabbards near the hilt and near the
point; the swords are placed in their scabbards, with the hilts and points alter-
nately towards each end of the box ; except the Artillery swords, two of which
are placed in the length of the box, their points resting on a packing board in
the middle. Number packed in a box :

30 Cavalry sabres. 50 Artillery swords.
50 Artillery sabres. 50 Infantry swords.
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CLEANING SWORDS AND SABRES.

The iron and brass parts of swords and sabres are cleaned in the same man-
ner as those of muskets. When the oil on the blade of a sword'is dried up,
it will leave a spot which may be removed by covering it with oil and rubbing
it smartly, after o short time, with a linen rag.  'When a leather scabbard has
become wet, draw the blade and dr}': the scabbard slowly without heating it;
wipe the blade dry and pass an oiled rag over it and the scabbard, before re-
tarning the blade. Oil the blades of arms in store, and also the scabbards,
especially on the scams.

ACCOUTREMENTS.

Infantry Accoutrements.

CarTRIDGE Box, (black bridle leather.) Length 7.2 inch; width 1.6 inch;
depth in front, 5.8 inch—inner cover, (light upper leather,) 4 inches wide, with
end pieces sewed to it, so as to cover the ends of the box—flap, 8.5 inches wide
at bottom, 8 inches at top, with a button hole strap sewed near the bottom—
brass butlon, riveted to the bottom of the box—implement pocket (light upper
leather) sewed to the front of the box ; 6 inches long, 3.5 inches deep, with a
Aap, strap, and loop—R loops, on the back of the box, near the top, for the
shoulder belt to pass through. 2 roller buckles (japanned, black,) for the belt;
sewed to the bottom of the box. Two Tins, each with one lower division, 3
inches by 3.3 inches, open in front, to ccntain a bundle of 10 cartridges, and 2
upper divisions, 2.7 inches deep, one of 2 inches by 1.35 inch for 6 cartridges;
the other 1.35 inch square, for 4 cartridges. The edges of the tin arc turned
over and soldered down, to prevent them from cutting the cartridges. All the
tin linings should be made to slide freely in the boxes.

CarTRIDGE BoX PLATE: (brass,) oval, 3.5 inches by 2.2 inches, with the let-
ters U. S. stamped on it—2 eyes, of iron wire, for {astening the plate to the flap
of the box.

CARTRIDGE BoX BELT : (buff leather,) width, 2.25 inches; length, 55.5
inches, clear of the 2 billets for buckles, which are each 4.25 inehies long and
0.875 inch wide.

CARTRIGE BOX BELT PLATE : (brass,) cireular, 2.5 inches diameter, stamped
with an Eagle; 2 eyes, of iron wire. 1

Car roucH: (black bridle leather,) length and depth 3 inches ; width 1.25
inch—inner cover, with end pieces—flap, made of the same piece as the back,
with a button hole strap at the bottom—brass button, riveted under the bottom
of the pouch—2 loops, sewed to the back, 2.25 inches long, to admit a waist belt,
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of 2 inches—lining: a strip of sheepskin, with the wool on, 1.5 inch wide,
glued with fish glue, and sewed to the back, at the mouth of the pouch.

Cone pick: (steel wire, No. 18,) 1.5 inch long, with a ring handle 0.5 inch
diameter ; it is carried in a loop in the inner left hand corner of the cap pouch.

Bavoner scapBarp: (black bridle leather.) Length, including the ferrule
and tip, for the bayonets of the model of 1822, 18 inches; for bayonets of
model of 1840, 19.5 inches. Ferrule and tip, brass. Frog: (buff leather,)
sewed to a socket of black leather which is fastened to the top of the scabbard—
the frog slides on the waist belt. y

Warst seLt: (buff leather) width 1.5 in.; length 38.5 in.; a loop at one end.

‘Waist BELT PLATE, (brass) oval, 2.8 in. long by 1.6 in. wide, stamped with
the letters U. 8. I stud and 1 hook (brass.)

Gun sLiNG, (russet, bag leather) width 1.25 in.; length 46. in; 1 stending
and 1 sliding loop—hook, (brass) fastened to the sling with 2 brass rivels.

SwoRD SHOULDER BELT, for non-commissioned officers—(buff leather)—width
2.3 in.; length of short branch 17 in.; long branch 40 in.—1 standing loop, on
long branch— Frog for sword.

SuovLpeR BELT pLATE—Iike the cartridge box belt plate, except in having 3
hooks, instead of eyes.

Rifle Accoutrements.

Cartripge Box. The leather parts are like those of the infantry cartridge
box; length 7.2 in., depth in front 5 inches, width 1.6 in.  Two loops are placed
upright on the back of the box, to receive a 2 in, waist belt. The tin lining has
2 lower divisions, each 3.3 in. long by 2.8 in. deep, and 5 upper divisions, 1.35,
in, square by 2.1 in. deep.

CARTRIDGE BoX PLATE. Like the infantry waist belt plate, except in having
instead of a stud and a hook, 2 eyes, to fasten it to the flap of the box.

Car poucH.

CoNE PICK.

‘Waist BeLt. 2 in. wide.

‘Waist BeLT pLATE : like infantry cartridge | In other respects the same as
box plate, with 2 studs and a hook. for the infantry.

GUN SLING.

SWoRD SHOULDER BELT, for non-commis-
sioned officers.

Poucw, (light upper shoe leather,) 7 in. wide at bottom, 6.6 in. at top, 5.5 in.
deep, made with gussels at the sides and bottom—partition—flap, 2.7 in. deep,
with a strap and leather butlon on the front side—2 loops, (japanned iron,) 0.9 in.
wide and 0.7 in. long, for the belt rings.
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Frask. Body (copper bronzed,) length 7 in., greatest width 4 in., thickness
2 in.; diameter at top 1.7 in.—inner charging tube, (brass) 0.57 in. diameter, 1 in,
long—ouler charging tube 0.65 in. diameter, 1.75 in. long—valve and spring—
2 rings for belt, (copper.)—Flask holds 8 oz. of powder: maximum charger 100
grains, minimum 75 grains—Weight of flask complete, 13 oz.

Frask-anp-roucH peLt, (buff leather,) 1.5 in. wide—belt, 26 in. long—2
straps at each end, 13.5 in. long, 0.6 in. and 0.9 in. wide, to which the pouch
and flask are attached by brass hooks, riveted 10 the straps.

Cavalry Accoutrements.

CARTRIDGE BOX, for carbine or musketoon; like the rifie cartridge box.

PistoL carRTRIDGE BoX. It islike the carbine cartridge box, except in its di-
mensions; length 6.2 in., width 1.3 in., height in front 3.5 in.—inner cover, 3.5 in.
wide—flap, 6.6 in. wide at top, 6.8 in. at bottom, 6 in. deep— Tins: 2 lower
divisions, 2 in. deep, 2.9 in. long, 1.2 wide; 5 upper divisions, 1.2 wide by
1.15 in. long and 1.5 in. deep. .

CARTRIDGE BOX PLATE, for carbine or pistol cartridge box; the same as for
the rifle.

Car poucy,
CONE PICK,

Saere BeLT (buff leather)— Waist belt, 2 inches wide , 36 in. to 40 in. long—
1 square loop and 2 D rings (brass,) for attaching the slings and shoulder strap—
1 shoulder strap, 1.125 in. wide, 41 in. long, with 2 hooks, brass— 2 sabre slings
1.125 in. wide ; front sling 17 in. long, rear sling 34 in\—4 studs for do., brass—
1 sabre hook, brass wire.

Sasre BeLt pLaTE—Like the rifle waist belt plate. .

Sworp xnot (buff leather)—Strap 1 in. wide, 36 in. long; one end of the
strap is fastened to a tassel 3 in. long ; the other end is passed through the tassel
after going round the guard of the sabre, and is fastened by one of the tags of
the tassel—1 sliding loop

CaRBINE SLING, (buff leather.) Length 56 in., width 2,5 in.—1 buckle and 1
tip, brass—swivel and D with roller, bright iron, 2.6 in. wide—-link and hook,
iron—guard-spring, steel.

HovsTers. Pipe (sole leather, black); diameter of cylindrical part 2 in.;
length of do. 7.5 in.; width of the mouth, 4.8 in.; depth, 2.2 in.; wholelength,
14.5 in.—pocket, (light upper leather,) 3.2 in. long, 2.5 in. deep, lined with tin
and covered with a flap—5 cylindrical divisions, diameter 0.6 in., each for one
cartridge—1 centre piece forming the backs and connecting the two holsters, (bri-
dle leather, black,) length 22 in., width 5.75 in.—2 straps 14 in. long, 0.75

; the same as for the infantry.
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wide, with 2 buckles, to attach the holsters to the saddle— surcingle loops, (light
bridlc leather, black,) 1.5 in. wide, 3.5 in. long, doubled.

Two holster covers, (black leather;) 10 in. long, 9.5 in. wide over the cartridge-
pocket—straps, 4 in. long, 1 in. wide, to button on 2 brass studs on the holster
pipes.

Artillery Accoutrements.
For Mounted Artillery.

Sapre BeLt (buff leather) 1.7 in. wide, 36 to 40 in. long—2 leather loops,
sewed on the outside of the belt for attaching 2 brass loops for the slings—2 sabre
slings, like those on the cavalry sabre belt—4 studs for do.—1 sabre hook.

SABRE BELT PLATE, (brass,) circular, 1.4 in. diameter, lettered U. S.; it slides
on the belt and is fastened by a brass hook and a sliding loop—the plate hooks in
a ring 1.95 in. exterior diameter, attached to the left side of the belt.

Sworp xnot. Like that for cavalry.

For Foot Artillery.

Sworp BeELT (buff leather) 1.7 in. wide, made in three pieces; long branch,
24 in.; frog piece 4.5 in.; short branch, 4 in.; they are united together by 2 loops,
brass—frog, 3.5 in. deep, 2.5 in. wide at top and 2.3 in. at bottom, suspended
to the loops by 2 slings 1.3 in. wide and 3.5 in. long.

BELT pLATE, the same as for the sabre belt of mounted artillery.

This belt is also used by the non-commissioned officers of infantry, when
armed with the foot artillery sword.

Sapper’s Accoutrements.

Sworp BELT, (buff leather,) 2 inches wide, 36 to 40 inches long. Frog,
sliding on the waist belt; width of the loop for the belt 3 inches ; width at the
bottom 4 inches.

BeLT PLATE, like that for the artillery.

CARTRIDGE BOX AND PLATE,

CARTRIDGE BOX BELT AND PLATE, !
Car poucs, the same as for the infantry.

CoNE PICK, J
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Spare parts required for repair of Side Jrms and Accoulrements,
for one year, in the field.

For 1000 non-commissioned officers or musicians’ swords.

100 tips for scabbards.
20 ferrules and hooks.
40 guard bows.

50 belt plates.

For 1000 Infantry accoutrements.

50 tips for bayonet scabbards.
25 cartridge box plates.
50 cartridge box belt plates.
100 waist belt plates
100 cone picks.

For 1000 Cavalry carbine slings.

150 swivels. '
150 swivel springs.

MATERIALS REQUIRED FOR MAKING ACCOUTREMENTS.

Leather.

19 Infantry cartridge’hox belts )
200 Infantry bayonet frogs
45 Infantry waist belts
34 Rifle waist belts
33 Rifle pouch-and-flask belts | Either of these can be cut out of one hide
15 Cavalry sabre belts of buff leather.
20 Foot artillery sword belts
20 Horse artillery sabre belts ‘
20 Carbine slings
70 Sword knots J

40 Gun slings—out of one butt of bag leather.
8 Pairs of holsters—out of one side of heavy sole leather.
11 Infantry cartridge boxes—except pockets and inner covers—out of one
side of heavy bridle leather. :
27 Bayonet scabbards
40 Cap pouch fronts
10 Carbine cartridge hoxes
12 Pistol cartridge boxes (except ends) 3 Out of one side of light bridle leather.
10 Holster centre pieces
60 Pairs of holster straps
70 Surcingle loops

12 Rifle pouches.

50 Pockets for infantry cartridge boxes

50 Inner covers for do do. ;Outof one side of light upper shoe
40  do. for cap pouches | leather.

40 Tops for do. J
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MATERIALS FOR ACCOUTREM ENTS— Confinued.

Thread.
100 Infantry cartridge boxes.1. 95 lbs.
100 Carbine.......do, .....1.0
100 Pistol.. .+ udo. 0.9« [ Shoe thread, green, No. 10, waxed
100 Holstels 3o AR 1.95 with rosin wax.
100 Rifle pouches ...... 075 ¥
100 Gun slings.. +i0418
100 Infantry waist belts ..... 0.06 «
100 Artillery sword belts ...0.8 ¢ | Shoe thread, No. 3, half bleached,
100 Sabre belts. . ... sweaeea a8, ¥ waxed with beeswax.
100 Rifle pouch belts. ......0.13
Metals.

For 100 sets of Cavalry sabre belt mountings.

100 Sabre hooks. .. ceiiveesvaneniineenaens2.5 Ibs. brass wire, No.

200 LI06H8: .« v ovaisiossvainwns i 5w cesnessd  1bs. brass wire, No.
100 Large hooks. ... ...... TP . .4 Ibs. sheet brass, No.
100 Small hooks. e voveveviariiaiiosnenss 5 Ib. sheet brass, No.

200 RinZE. . ccvunii
400 RivetS...a ..
400 Studs. . ..... VRS Wy SN e B e .cast brass.

100 Belt plates....... b bl osis R e See below.
Tins for 100 carbine cartridge boxes.
75 sheets of sing’e tin. 1 Ib. tinner’s solder, (2 tin to 1 lead.)
Tins for 100 pistol cartridge boxes.
48 sheets of single tin. 1 lb. soider.

Tins for 100 pairs of holsters.

4 Ibs. bmsswxre,No.
cveerniaaneerenssd0.375 Ib. brass wire, No. 15.

4} sheets of single tin. % These tins may be cut from the remnants of the

1 Ib. solder.
Tins for 100 Infaniry cartridge boxes.
125 sheets of single tin. 1 Ib. tinner’s solder.

sheets required for 100 infantry cartridge boxes.

For 100 plates for Infantry cariridge boxes, cavalry sabre bells, and rifle waist bells.

4 Ibs. sheet brass, No. 26.

7 lbs. do. No. 14, for sabre belt plate hooks.
1 1b. do. No. 5, for do. studs.
0.625 Ib. iron wire, No. 14

4 Ibs. soft solder, (1 tin to 2 lead.)

For 100 ferrules for bayonet scabbards.
3 Ibs. sheet brass, No. 25.
4.7 lbs. brass wire, 0.45 in. thick.
0.14 Ib. copper wire, No. 15.
0.2 Ib. spelter.
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For 100 Infantry cartridge box belt plates.
3.75 lbs, sheet brass, No. 26.
0.844 Ib. iron wire, No. 14.
4 lbs. soft solder. F

For 100 plates for Infantry waist bells and for carbine and pistol cartridge boxes.
3 Ibs. sheet brass, No. 26.
3 lbs. do. No. 14, for waist belt plate hooks.
0.75 1b. iron wire, No. 14, for cartridge box plates.
3 1bs. soft solder.
For 100 gun sling hooks and rivets.
1.5 Ih. sheet brass, No. 14.
0.16 Ib. brass wire, No. 15.
: For 100 Artillery sword belts.

200 100PS...corenesrianes TP DR 8.5 Ibs. brass wire, No. 10
100 small hooks. .......... e aanis verseens1.51b. sheet brass, No. 14.
200 rivets. .. ... esvacevmmernaenssdonsvass0s 14 10, Draad wive, Na- 45

For 100 Artillery sabre and sword belt plates.
25 1bs. pig brass.
For 100 Rifle pouch and flask belts.

4 Ibs. sheet brass, No. 15.
0.66 1b, brass wire, No. 15.

WEIGHT OF ACCOUTREMENTS.

100 Infantry cartridge boxes and plates. ..vvvuveson +e+. 176 lbs.
100 Cartridge box belts and plates.....ovvvvurvercnaaa.. 63 ¢
100 Cap pouches and cone pickS «vusvevnneesnaiasiannas 13 «
100 Bayonet scabbards and frogs «.cueeeeeeinniinemen.sd R
100 Waist belts and plates for infantry..ooeeasioegeersnnns |

100 Gun slingS o vovvvevinrnectesimasassiaranannesesa1§ «
100 Non-commissioned officers’ shoulder belts and plates. .. .60
100 Rifle or carbine cartridge boxes and plates. .. .....a. 118 ¢
100 Rifle waist belts and plates ...evvesiiarsaamneannn, s 56 ¢
100 Rifle pouches..vuevirrinacscmmannntiotaneannss seneadd ¢
100 Rifle flasks, e eoevvviivcsiansanirssnessinen. Ve 81
100 Rifle flask and pouch belts: cecos vevivansaniiiiisen 27 ¢
100 Pistol cartridge boxes and plates. . .c.cvvenvneiiiniia, .81 ¢
100 Cavalry sabre belts and plates..osvaviarnsniinn.. 115 «
100 Carbine slings and swivels ..oocvevrvarineiian 110 €

100 Pairs of holsters and COVErS..oeouvvaaariiarnssns <0 250 ¢
100 Mounted artillery sabre belts and plates....ooeouven. .97 ¢
100 Foot artillery sword belts and plates. ..oouvennoraess 73 ¢

100 Sappers’ sword belts and plates. oo svussns vaernanncn 68,



CHAPTER NINTH.

GUNPOWDER.

MATERIALS.

Saltpelre.

Saltpetre, nitre, nitrate of potassa, is composed of 53.45 nitric acid and 46.55
potassa—its specific gravity is 2,090—it melts at 660°, and ig decomposed at a
red heat—100 parts of water, at the temperature of 329, dissolve 13.32 parts of
nitre’; at’59°, 25.49; at869, 45.90 ; at 104°, 63.80 ; at 140°,110.70 ; at 1769,
170.80; at 2129, 246.15. Saltpetre crystallizes generally in six-sided prisms,
terminated by six-sided pyramids, orin needles deeply striated—its taste is ool
saline, and slightly bitter—when thrown on burning charcoal it melts and defla-
grates violently.

Saltpetre occurs naturally in great quantities, on the surface of the earth in
India and other warm countries, and in the limestone caves of Virginia, Georgia,
Tennessee and Kentucky ; in the last named State, it is also found in the form
of what is termed rock ore, being sand stone containing a very large proportion
of nitre. This salt is formed spontaneously by the decomposition of animal and
vegetable substances in moist situations, and on this principle artificial nitre beds
are made for its production. Saltpetre obtained from any of these sources may
be separated from the greater part of the foreign salts and earthy matter by lixi-
viation with wood ashes and evaporation. The nitrous earth of India yields
about one-fifth of its weight of nitre; that of the nitre caves, from one to ten
pounds of nitre to the bushel, and the rock ore as much as 20 or 30 pounds to
the bushel. The best artificial nitre beds afford annually about a quarter of a
pound of nitre to a bushel of earth. Nearly all the saltpetre used in the United
States, for the manufacture of gunpowder, is obtained from India, whence it is
imported in a crystalized state, called grough saltpetre, containing gencerally from
6 to 12 per cent. of foreign salts, earths, and water.

TesT oF GROUGH SALTPETRE : T0 a pound of grough saltpetre add a pint of
water, saturated with pure saltpetre ; stir the mixture for ten minutes with a
glass rod, and decant the liquor on a filter; wash the saltpetre a second time in
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the same manner, with half a pint of the saturated solution, and pour the whole
on the filter ; let it drain, and then dry it perfectly by placing it first on a bed
of some absorbent matter, such as ashes or lime, and then by evaporation in a
glass vessel over a gentle fire. The saturated solution having taken up only
the foreign salts, what remains on the filter, (allowing 2 per cent. for earthy
matter and the saltpetre left by the saturated water,) is the quantity of pure
saltpetre contained in the pound of grough. As the changes of lemperature
during the operation may affect the quantity of pure saltpetre remaining on the
filter, it is proper to perform a corresponding operation, at the same time and
under the same circumstances, on a like quantity of pure saltpetre ; the gain or
loss thus ascertained will show the correction to be made in the former result.

Refining Saltpetre.

Saltpetre to be used in the manufacture of gunpowder requires to be freed
from the impurities present in its crude state. This may be done by boiling it
in pure water and filtering the liquor through canvass bags. The method of re-
fining on a large scale, at the refinery of Paris, is as follows :

First wasuine.—This first operation is performed on 11,660 lbs. of grough
saltpetre, containing about 6 per cent. of foreign salts and 6 per cent. of water
and carthy matters. Thisis washed with 4,400 lbs. of water saturated with
pure saltpetre, obtained in previous operation§ ; if that is notat hand, pure water
may be used : stir it well, and at the end of 12 hours rake up the saltpetre to-
wards one side of the vessel, and let the water run off at the opposite side, carry-
ing with it the foreign salts; this is afterwards treated as mother water. After
this washing the saltpetre contains only 1 per cent. of foreign matter, and the
quantity is reduced to 11,000 Ibs.

Mevrtive. In a boiler of the capacity of about 900 gallons, dissolve 10,000 lbs.
of the saltpetre from the first washing in 300 gallons of water,at a moderate
heat, putting 'in first three-fourths of the saltpetre with a proportional quantity
of water, and adding the rest in three successive parts. Prepare a solution of
36 oz. of glue in 4} gallons of water, and when ebullition is about to commence
in the boiler, pour in three-fourths of the solution of giue diluted with twice its
bulk of water, and skim carefully ; then add 22 gallons of water, in order to
diminish the density of the liquid, and to allow the foreign salts and earthy
matlers to pass through it, and settle at the bottom, or to rise in scum ; this is
called a washing. Throw into the boiler one-third of the remainder of the salt-
petre and the rest of the glue diluted with four gallons of water ; skim for about
one hour—make a second washing, and about two hours after, a third—continue
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the skimming and evaporation, increasing the heat, until there remains in the
boiler but one part of water to four of saltpetre—let the liquor stand for some
hours, keeping up a sufficient heat to prevent crystallization, and then draw it
off into the crystallizing vat.

CrystaLrizarion. The liquor is kept in constant agitation by means of rakes,
to prevent the formation of large crystals. Draw off the mother water when its
temperature is reduced to 1049, and let the saltpetre drain for some hours.

WareriNg. When taken from the crystallizer the saltpetre contains not
more than 1-500th of foreign salts; it is put into boxes capable of containing
about 4,800 lbs.; on cach of these boxes pour, with watering pots, 220 gallons
of water, one-third at a time—the two first waterings are allowed to remain on
the saltpetre two hours before being drawn off through openings in the bottom
of the box ; the third merely passes through the saltpetre.

Dryine. After these waterings the saltpetre contains but 1-18000th of hy-
drochlorates. It is left to drain several days, and then dried in drying vats ata
low heat, being constantly stirred.

Pacrine. If designed for transportation, the saltpetre when thoroughly dried,
being then perfectly white and in small grains, is passed through a sieve of fine
wire gauze and packed in barrels. A 100 Ibs. powder cask will hold about 132
Ibs. of saltpetre.

Saltpetre ig also well preserved in cakes, which are made by fuzing the refined
saltpetre in iron pots, and casting it into moulds of convenient size; the cakes
are 12 in. square and 6 in. thick, weighing about 70 Ibs.; six are packed in a box
12.75 in. X 12.75 in. 3 38 in.; gross weight 4651bs. This method of treating
saltpetre has the advantage of expelling fram it the water of crystallization; but
it requires a little more work to pulverize the saltpetre afterwards, in making
powder.

The mother water, as it issues from the crystallizer, is reeeived in basins where
it eools and deposiles saltpetre, which is added to that which has undergone
the first washing in another operation ; the rest is evaporated to obtain grough
saltpetre,

The water used for watering the refined sallpetre is kept to make the first washing
of the grough saltpetre, or else it is added to the mother water.

The scum which is obtained in melting is called fou! scum. Put about 4,400
Ibs. of it into a boiler with 265 gallons of water; heat it gradually until it begins
to boil; skim and allow it to settle; then draw off the liquor which, in cooling,
will deposite grough saltpetre. On the residuum, whilst still hot, pour about
250 gallons of water and add the second scum, so as to fill the boiler ; wficr this
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has been boiled, skimmed, and allowed to settle, draw off the clear liquor and
add it to the mother water. Add the last scum and the dregs to the materials
for lixiviation.

Thus, 11,660 lbs. of grough saltpetre furnish 8,000 lbs. of pure, dry saltpetre,
besides, 200 Ibs. remaining in the scum, 1,200 Ibs. in the mother water, and
1,000 Ibs. in the washings, which are obtained in the subsequent operations; in
all, 10,400 Ibs. of pure saltpetre.

TEST OF REFINED SALTPETRE. In order to be used in the manufacture of
gunpowder, saltpetre should not contain more than 1-3000th of chlorides.—To
test this, dissolve 200 grains of saltpetre in the least possible quantity (say 1000
grains) of tepid distilled water; pour on it 20 grains of a solution of nitrate of
silver containing 10 grains of the nitrate to 1033 grains of water, that being the
quantity required to decompose 200-3000ths of a grain of muriate of soda ; filter
the liquid and divide it into two portions—to one portion, add a few drops of the
solution of nitrate of silver; if it remains clear, the saltpetre does not contain
more than 1-3000th of muriate of soda—to the other portion, add a small quantity
of solution of muriate of soda; if it becomes clouded, the saltpetre contains less
than 1-3000th. By using the test liquor in very small quantities, the exaet pro-
portion of muriate of soda may be ascertained; at the refinery of Paris it does
not exceed 1-18000th of the saltpetre, and this degree of purity is attained also
at the refinery of Messrs. Dupont. Saltpetre for the best sporting powder is
refined a second time, and contains not more than 1-60000th part of chlorides.

Charcoal.

Charcoal obtained from light woods is the best for the manufacture of gun-
powder, being more easy to pulverize. Willow and poplar are used for this
purpose in the United States.

The wood must be sound, and should not be of more than 3 or 4 years
growth, and about 1 inch in diameter ; branches larger than that should be split
up. Itis cut in the spring, when the sap runs freely, and is immediately strip-
ped of its bark. The smaller branches are used for fine sporting powder.

The operation of charring may be performed in pits, but the method now
almost universally pursued in making charcoal for gunpowder is that of distilla-
tion. For this purpose the wood is placed in an iron vessel, generally of a
cylindrical form, to which a cover is luted ; an opening, with a pipe, is made to
convey off the gaseous and liguid products, and the wood is thus exposed to the
heat of a furnace.

The charcoal thus obtained should retain a certain degree of elasticity, and
should have a brown color, the wood not being entirely decomposed; it retains
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the fibrous appearance of the wood, and the fracture is irridescent.  As it readily
absorbs 1-20th of its weight of moisture, it should be made only in proportion
as it is required for use. Wood contains generally about 52 per cent. of carbon,
but distillation furnishes not more than 30 to 40 per cent. of charcoal. ;

The specific gravity of charcoal triturated under heavy rollers is about 1,380;
but in sticks, as it comes from the charring cylinders, it rarely exceeds 300.

Sulphur.

Pure sulphur is of a citron yellow color and shining fracture ; it crackles when
pressed in the hand. The specific gravity of native sulphur is 2,033; that of
sulphur refined by sublimation 1,900; its specific gravity is diminished by tritura-
tion. Sulphur melts at 220°, but at 3200 it takes the consistency of paste; it
sublimes at 680°. It is insoluble in water, but soluble in oils and in aleohol.

Sulphur is generally found in great quantities in the neighborhood of volca-
noes ; it may also be obtained from metallic ores (pyrites) and other sources.
Most of that used in the United States is obtained from the French refineries.

Crude sulphur, as extracted by the first sublimation from the ore, contains
about 8 per cent. of earthy matter. It is purified by a second sublimation, from
which it is collected in the form of powder, called flowers of sulphur, or it is
melted and run into moulds, making roll brimstone. It may also be refined, but
not so thoroughly, by being simply melted and skimmed.

Pure sulphur is entirely consumed in combustion, and its purity is thus easily
tested by burning about 100 grains in a glass vessel; the residuum should not
exceed a small fraction of a grain.

MANUFACTURE OF GUNPOWDER.

Proportions of Ingredients.
Saltpetre. Charcoal. Sulphur.
By the Atomic theory.... 74.64 13.51 11.85
In rHE UNiTED STATES:

For the military service. 3 ;g ;g {8
For sporting........... g Zg ig ig
In Exeranp: For the military service.,. 75 15 10
For sportiné ...... eor g ;g i;’ g
In France:  For the military service... 75 12.5 12.5
For sporting...... eiesee 18 12 10
For blasting.......... ees 62 18 20

In Prussia:  For the military service... 75 13.5 11.5
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It appears from experiments that the simple incorporation of the materials
makes a powder which gives nearly as high ranges with the cannon as grained
powder ; the incorporated dust from the rolling barrel may therefore be used in
case of necessity. Gunpowder burns at the temperature of 575° to 600° Fahr.

DENSITY OF GUNPOWDER.

The density of gunpowder may be approximately determined by taking the
weight of a given quantity; this is called the gravimetric densily, and the mea-
sure used for the purpose a gravimeter. The gravimetric density may be express-
ed by the weight of a cubic foot in ounces, and a convenient form for the gravi-
meter is a brass cylindrical measure, 4 inches in diameter and 5.093 inches in
height, containing 64 cubic inches, or 1-27th of a cubic foot. The weight of
the contents should be ascertained with the powder loose and shaken; the dif-
ference gives an indication of the relative irregularity and size of grain.

The gravimetric density of unglazed powder ([French) made in pounding
mills, is about 840. The following results were obtained from some of the best
powder made in cylinder mills: _

N orains, cunic) .
puite ot e ] G
SIZE OF GRAIN. [ e 2 inches in
| gravity. in 10 e ————r—— 1iilaoke
Troy. Loose. |Shaken. |~ ™
0z. oz.
Cannon ........| 1,912 150 929 | 1,039 30.
U. S : 1,100 896 | 1,012 30.8
Y 6,000 900 | 1,06C 30.7
Sporting.........| 2,012 73,000 1,047 1,197 26.5
English—Cannon........| 1,970 174 874 993 | 31.6

The specific gravities stated in the above table were obtained by means of
alcohol ; the results are not perfectly accurate, as the method is liable to some
objections. The following method of ascertaining the specific gravity of gun-
powder is pursued in the French manufactories, but it is also not free from
objections. The specific gravity of the sporting powder of the above table ob-
tained by this method is 1,890, and that obtained approximately, by direct
measurement and weight of pieces of dried mill cake, is about 1,920.

Determination of the Specific Gravity of Gunpowder.
The instrument used for this purpose is a cylindrical glass vessel of uniform

diameter, the edges of which are well ground, and to which is adapted a cover of
polished glass accurateiy ground on the surface, so as to close the vessel her-
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metrically. 'The diameter of the vessel is 3 in., and its weight'4.5in. With a
good balance take the exact weight of the vessel and cover.—Fill the vessel
with distilled water and cover it so as entirely to exclude the air; this may be
effected by pouring in the water until it runs over the sides of the vessel, and
then sliding the cover on—wipe the vessel and the cover perfectly dry, without
disturbing the cover so as to admit air in the vessel.—Ascertain the weight of
the vessel thus filled, and deducting its weight when empty, set down the weight
of distilled water which it containg, which weight we will designate by W.

Now wipe the vessel and cover perfectly dry, and ascertain in the same manner
the weight W', which the vesscl will contain of water saturated with nitre, such
as is used in testing the parity of saltpetre—pour out three-fourths of the satu

rated solution, and having weighed 1500 grains of powder free from dust, pour
it slowly into the saturated solution, so that the air between the grains of powder
may escape—then fill the vessel with the solution, and cover it as before; wipe
it dry and ascertain the weight. From the weight thus found, subtract that of
the vessel and cover, and that of the powder; the remainder will be the weight
of the saturated solution in the vessel; deduct this weight from that W', of the
saturated solution, before obtained, and the difference will be the weight 1w/, of
the quantity of the solution which occupies the same space as the given quantity
of powder. Then W’: W::w': w, the weight of distilled water which would
have been displaced by the powder ; and this weight is to that of the powder
as the specific gravity of distilled water is to the specific gravity of the powder.
Repeat the operation three times, and take the mean result.

Alcohol may be used in the same manner, instead of saltpetre water.

PACKING POWDER.

Government powder is packed in barrels of 100 lbs. each. Powder barrels
are made of well seasoned white oak, and hooped with hickory or cedar hoops
which should be deprived of their bark ; the cedar is not so liable as hickory or
white oak to be attacked by worms, and it should therefore be used in prefer-
ence, or the hoops may be prepared by immersion in a solution of corrosive
sublimate. The hoops should cover two-thirds of the barrel. The diameter of
the bung-hole is 1.25 in.—Instead of a bung on the side, a screw hole 1.5 inch
in diameter is sometimes made in the head of the barrel; it is closed by a wood
screw with an octagonal head which must not project beyond the ends of the
staves ; under the head of the screw is a washer of thin leather steeped in a
solution of beeswax in spirits of turpentine. This screw plug renders it un-
necessary to take out the head of the barrel, and the hoops may therefore be
secured with copper nails; for transportation, a piece of cloth should be glued
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over the head of the plug.—Some barrels have been made with six copper hoops,
and others with 4 copper and 8 or 10 cedar hoops ; the copper hoops are 1 in.
wide, and § of an inch thick, fastened with two rivets, and nailed each with 3
copper nails, 0.625 in. long —Average weight of a hoop 21 Ibs.

In 1836, some barrels were made water proof by a lining of India rubber cloth,
to ascertain its efficiency in preserving the powder in damp situations, or in the
exposure of service in the field. This lining appears to have had an injurious
effect on the powder, when exposed to heat and moisture, in consequence of the
affinity of the eaoutchouc for sulphur.

Dimensions of Powder Barrels.

WHhoIBlength o . . cviissninaenen sniniies sivrasossae o 20.5 inches
Length, interior, in the clear.....occvieiaieeevii 0 18 £t
Interior diameter at the head........coveveineiinnn 14 2
Interior diameter at the bilge. .. .cuuvuves oxs v swvis 10 L

Thickness of the staves and heads . ....covveenene.. 0.5 ¢

Weight of the barrel with cedar hoops. .+ ceeivi et 25 lbs.

The barrels have generally 12 hoops, 14 to 16 staves, and 2 or 3 pieces in
each head. The above dimensions are calculated so that, with 100 lbs. of
powder, there shall be a vacant space in the barrel, allowing the powder to
shake, in order to prevent its caking—the barrel would eontain about 120 lbs. of
powder, settled by shaking.

INSPECTION AND PROOF OF POWDER.

Gunpowder should be of an even grain, angular and irregular in form; it
should be so hard as not to be easily crushed by pressure with the finger; it
should, when new, leave no trace of dust when poured on the back of the hand,
and should leave no beads or foulness when flashed, in quantities of 10 grains,
on a copper plate. The size of the grain for each kind of powder is tested in
the following manner :

There are three sieves or gauges for each size of grain, made by piercing round
holes in thin sheets of brass. The sizes of these holes are as follows:

CANNON. MUSKET. 1 RIFLE.

No. 6.‘;‘1;7. No. 8

No. 1.| No. g.jNo. 3.| No. 4.1 No. 5| No. 6.

In. | In | In| In | In | In|| In. | In. | In.

Maximum. 0.100!............‘ 0.06 |evvuidena..] 0,035
TSI O T N RO ) e e 0.03
Minimum.i...... D 0700, s sonosilows s I 0,035 0 s 0nsiioves sl 0,025
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Cannon powder, sifted through the gauges Nos. 1, 2, and 3, should leave not
more than 6 per cent. on No. 1; not more than 20 per cent. should pass through
No. 3; and of the remainder, not more than one-half should pass through No, 2.
This would give about 150 grains of powder in a weight of 10 grs. troy.

Musket powder should all pass through No. 4; about one-half should pass

. through No. 5; and nearly one-fourth through No. 6. This would give about
2,000 or 2,500 grains of powder in 10 grs. troy.

Rifle powder should all pass through No. 6; not more than one-fifth through
No. 8; and not more than two-fifths through No. 7. This would give about
12,000 or 15,000 grains of powder in 10 grs. troy.

Ordinarily, the uriformity and size of grain will be judged of by mere inspec-
tion.

The powder in each barrel is proved. For this purpose a sample of about
3% oz. is taken from each ; this is conveniently done by means of an extractor,
which is a copper tube about 1 inch interior diameter, and 18 inches long,
pointed at the bottom, and having a valve at the lower end, or an opening about
9 inches from that end, by covering which with the hand the powder may be
poured out of the mouth of the tube; the sample is put into a tin canister
marked with a number, a corresponding one to which is inscribed with chalk on
the barrel; from these samples, the charges for the eprouvette are weighed on
the proving ground, as they are required.

The platform for the mortar eprouvette should be a block of oak timber firmly
established on a foundation of masonry, with which it is connected by strong
bolts; to this block the iron bed plate is fixed by the three bolts provided for
that purpose, the plate being also let into the wood about 1.5 inch, to avoid
bending the bolts. The ground whevre the balls are to fall should be free from
stones and not too hard.

The eprouvettes are provided with 3 service balls and a standard ball, (marked
No. 1,) by means of which, and of the standard powder accompanying each
eprouvette, the mortar and the service balls should be verified from time to time,

The eprouvette, being washed clean and dried by firing a scaling charge, is
placed on its bed, in a vertical position, in which it is supported by a wedge or
prop; the vent is stopped with a copper wire having a shoulder to prevent it
from projecting into the chamber, and the charge of powder is introduced
through a long funnel which is supported on the bottom of the bore, at the
mouth of the chamber ; the ball is then carefully lowered down by means of a
hook, and the mortar placed on its bed, care being taken not to jar it roughly 3
it is primed with a small strand of quick match, and fired without delay. Two
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charges are fired in this way from each sample of powder, and if the ranges
differ more than 20 yards, a third charge is fired, and the two nearest ranges are
used in obtaining the mean range. "The mortar is scraped and wiped after each
discharge, and it is washed and dried, as at first, after about 8 shots.

‘The general mean range of new powder proved at any one time must be not
less than 250 yards ; but no powder ranging below 225 yards is received. The
powder in magazines is considered unserviceable if it does not range over 180
yards.

‘With the eprouvettes, as adjusted in 1837, good cannon powder ranges from
280 to 300 yards, and small grain powder, from 300 to 320 yards.

InsrecTion rePorT. The report of inspection should show the place and
date of fabrication and of proof—the kind of powder and its general qualities;
as, hard or soft, round or angular, whether free from dust or not, of uniform or
irregular grain—its gravimetric density—the separate ranges and the mean
range—the condition of the mortar and the ball—the state of the weather.

Marxs. Each barrel is marked on one head with the place and year of man-
ufacture, and with the kind of grain, cannon, musket, or rifle; on the other
head, with the year in which it was proved and the proof range, leaving room
for subsequent proofs, which are marked in the same manner.

Remarks.

Although the above is the established mode of proof and inspection for Gov-
ernment powder, it cannot be disguised that a very imperfect test of the relative
projectile force of gunpowder is thereby afforded. Slight variations in the den-
sity of powder, which would but little affect its strength, when fired in large
quantities, produce great difference in the proof range; and variations in the
size of the grain cause still greater irregularities in the range, the powder being
in other respects the same. In general, gunpowder of small grein and low
specific gravily gives the highest range in the eprouvette, whilst recent experi-
ments with the ballistic pendulum have shown that the greatest initial velocity,
in a shot from a heavy gun, is produced by powder of great specific gravily and
of coarse grain.

Pexpuvrum EprouveTTE. The best mode of testing the projectile force of
gunpowder is undoubtedly that of ascertaining its effects when used in the same
quantities in which it is to be employed in service. ‘This method has been per-
tially adopted by establishing, at Washington Arsenal, a cannon pendulum and
a musket pendulum, which are used for proving samples of powder sent from
the manufactories. The apparatus shows the initial velocity of a ball fired from
a cannon or & musket.



{

242 CHAP. X.—AMMUNITION AND FIREWORKS.

FLINTS.

The best flints are translucent, with a smooth surface, of a uniform tint of
light yellow or brown color, and slightly conchoidal fracture. They are gen-
erally obtained from England or France.

The parts of a flint are: the edge or bevel, the back, the sides, the face, slightly
convex, and the bed or lower face, slightly concave; in using the flint, the bevel
ig placed uppermost. There are three sizes for military service ; musket, rifle,
and pistol, flints. A good musket flint will last for more than 50 fires. Flints
are issued to the troops in the proportion of 1 flint to 20 rounds.

MUSKET. RIFLE. PISTOL.

DIMENSIONS. — :
Mm Mux Min. ‘ Max. Min. | Max.
y In. In. “ In. In. ! In.
‘Whole length...... A B BT 1.20 | 1.50 | 0.97 | 1.20 | 0.93 | 1.10
W R v aeis ois smanin s R B 1.08 1 1.13 | 0.79 | 0.88 | 0.83 | 0.92
Thickness at the back 0.26 ‘ 0.33 ] 0.20 | 0.29 | 0.21 | 0.27
Length of the bevel. ... ... ‘l 0.39 | 0.55 | 0.41 | 0.71 | 0.30 | 0.42

| |

The rifle and the musketoon take the same flint. [In the inspection of flints,
first verify their dimensions with a gauge, giving the maximum and minimum
dimensions; see that the bevel is free from spots and irregularities of surface,
that the face and bed are nearly parallel, and have not too great a curvature.

Packing Flints.
Flints are usually packed, for sale, in large casks, or in barrels about the size
of powder barrels; the latter will hold about 7,500 musket, 13,700 rifle, and

14,700 pistol flints.
In service, they are packed in boxes of the following dimensions :

JIntenox dimensions of t.he box. F]ml.s in each box. —E’D 3

as : gy

XIND OF FLINTS. | £ i : 08 @ = Be g
| & | B R e Z E (& 8

| In, | In. | In. | In. Lbs. | Lbs.
Musket.......... 24 | 11.5|8.75 | 2,415 | 5000 | 111 | 129
Rifle.. .' 24 11.5 1 4.75 | 1,311 5,000 66 82
Pistol. i 24 | 11.5] 3.25 897 | 5,000 42 55
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The weights vary according to the kind of flint, the black and inferior kind
being the heaviest.

The boxes should be made of pine boards 1 inch thick, planed on both sides,
and dovetailed at the corners. The length and width of all flint boxes are the
same ; the depth only is varied to give the required capacity to boxes for different
descriptions of flints. If any parcel of one denomination shall be found larger
or smaller than usual, the depth of the boxes should be increased or diminished
.50 as to contain them conveniently. A rope handle (or becket) is to be inserted
in each end of the box. In boxing a large parcel, it will not be necessary that :
the contents of each box should be actually counted, if the flints are nearly
uniform in size; after counting out accurately four or five parcels, of 5,000 each,
from any cask, let each be separately weighed, and take the mean weight of the
counted parcels as the basis for determining the quantity for each box, when
taken from the same casic. After the flints are placed in the boxes, all the
interstices are to be filled with dry sand, in order to exclude the air from them
as much as possible; and for the same purpose, the boxes should be well made,
of seasoned wood, and with close joints. Each box should be plainly marked
on the end with the number and description of flints contained in it, and with
the year in which they were manufactured, if this be known; if not known,
then with the year in which they were procured.

Flints should not be placed in the upper stories of a building, but in the
basement or cellar where the air is damp and cool.

% CARTRIDGES FOR SMALL ARMS.

! BALLS. CHARGES OF POWDER.
Bl PEslas e o
KIND. ‘ ;f _“:’g s | g‘-’g .Eé’ g g REMARKS.
£ A a0 ] <] S © = 50
‘ < s = o 5 é B =
a z | 3 ZH | 3' | | =
| ! | i
‘[ In. iG‘rramsI ’ |Grains|
{ Musket ..... 0.65 | 17 1101 64 |1-4th | 75 |} Musket
Priicus- Musketoon. .. 0.65 | 17 93 | 1-5th | 75 |§ powder.
sion. 3 Hell’s carbine 0.525 32 75 93 |13 60 |)p.o
Rifle. ..... .. 0.525 32 75| 93 [1-3d | 60 "d
Pistol.. 1 0.525 32 | 30| 233 [1-7th 30 |{§Powder

Buckshot are 0.31 in. in diameter; weight, about 150 or 155 to 1 Ib.
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Cartridges are made either with single ball, 1ball and 3 buckshot, or sometimes
with 12 buckshot, and they are designated accordingly.

Making Balls.

To cast BALLs. 6 men required to each kettle; 2 to cast the balls, 1 to extract
and roll, and 3 to trim them.

TooLs AND UTENSILS. 1 iron kettle, fixed in a furnace as before described—
2 iron ladles, 0.10 in. thick, 3.5 in. diameter, with a lip on the left side and a
handle 18 in. long a little bent—1 bench, of 4 in. plank—6 moulds, (brass,) with
double rows for 6 or 8 balls on each side, or for 8 ballsand 15 buckshot ; placed
on the bench—1 mallet—1 double ball-gauge; the diameter of one ring is 0.002
in. greater than, that of the other 0.0015 less than, the true calibre of the ball—
3 nippers; one arm is bent and fixed in the bench, the other is about 5 in. longer
and has a wooden handle; the jaws are of\steel, two inches wide, tempered
and ground sharp ; they may be so formed as to cut the gate according to the
spherical surface of the ball. Under the jaws of the nippers is a hole in the
bench, through which the balls fall into bozes placed to receive them—1 rolling
barrel, 2 feet long and 1 foot diameter, made of hard thick staves, with but little
bilge, and hooped with iron; it has a small scuttle in the bilge, with hinges and
a hasp and staple; the barrel has a gudgeon in each head, and is turned by a
crank in a frame to which a hopper may be attached. Instead of the rolling
barrel, 2 strong canvas bags may be used ; they should be 5 feet long and 16 in.
in diameter, suspended horizontally by 4 cords attached to the jojsts of the
building—1 sereen, (sheet iron,) the holes of which are of the diameter of the
largest calibre gauge; it is supported by gudgeons which turn in a frame, or in
the tops of two stakes driven in the ground.

Castine. Weigh the lead; fill the kettle and cover it; as the lead melts add
more, until it comes within 3 inches of the edges of the kettle; then cover it
with a layer of powdered charcoal 1 in. thick; push the heat until paper in
contact with the lead is inflamed by it ; this requires from 1 to 2 hours.

Immerse the ladle and fill it about 2 full of lead covered with charcoal, which
is kept back by a piece of wood, in running the lead ; fill all the moulds on one
side, then turn them and fill the other side ; the first eastings are thrown bacl
into the kettle, being imperfect from the moulds being cold ; the diameter of
some of the balls is verified from time to time, with the gauges ; the moulds must
be carefully cleaned when it is perceived that the lead sticks to them, and if any
moulds give imperfect balls, they must be filled with copper. .
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Extract the balls and trim them; in cutting, the ball should be gently pressed
with the left fore-finger against the nippers, the gate being placed between the
jaws.

To smooTn THE BaLLS. Put 100 Ibs. of them into the rolling barrel, and roll
them for 3 minutes; or 50 lbs. into a bag and shake it five minutes; then run
them through the sereen, putting in 30 Ibs. at a ime ; those which remain on
the screen are re-cast.

With the above force 30,000 to 35,000 musket balls are made in 11 or 12
hours.

With proper care in observing the instructions, 100 Ibs. of lead will give from
96 to 98 lbs. of balls.

Pressep saLvs. Lead balls are now generally made by compression, by
means of machinery ; either at the arsenals or at private establishments. These
balls are more uniform in size, smoother and more solid than the cast balls.
Compressed buckshot are also readily obtained from private shot works.

Pacrixe. Balls are packed in boxes made of 1 in. boards, 9 in. square inside
and 5 in. deep, containing 100 lbs. of balls or buckshot ; they should be marked
on one end with the weight and kind of balls, the place and date of fabrication ;
the top is fastencd with six 2-inch serews, and the boxes must be hooped with
iron for transportation.

Meking Cartridges.

' SHEETS., TRAPEZOIDS.
DIMENSIONS OF PAPER FOR CARTRIDGE S! ¢ = % 'Uf f‘é
e lE Yy B Ee
Bk
3 lall=z | S & |28

‘} In |In. In In In

[ Single ball, or ball and buck-

 shot...... SERR 1 16.5| 13|/ 4.33 | 5.95 | 3 12
MuskeT. § p el 20 | 15| 4 4.75 | 2.75 | 20
L 13(55 |5 |3 9
13| 4 4.95 1 2.25 | 16
Rirre.. % Ak 4.95 | 2.95 | 30
13 2.75 | 4.95 | 9.95 | 24
P’“°"'{ 15 || 2.5 | 4.25 | 2.95 | 36

To cur TaE paper. 1 Culter, 1 assistant.
Inplements. 1 Culling board, 30 in. square—1 paltern, of hard wood or iron,
of the dimensions of each of the papers—1 rule, of hard wood, 33 in. long,



246 CHAP. X —AMMUNITION AND FIREWORKS.

1.5 in. wide, and 0.5 in. thick, to cut by—2 laboratory (shoe) knives—2 sand
stones, for sharpening knives on.

The paper is first cut into strips of a width equal to the length of a trapezoid,
and then into trapezoids, by means of the patterns; cut about 12 sheets at a time,
A cutting machine, like that used by bookbinders, facilitates the operation, when
many hands are employed. -

To MAKE THE CYLINDERS. 1 Master; 10 men to roll the cylinders; 1 to fill
them, 4 to fold, 4 to bundle. Boys or girls from 12 to 18 years of age may be
advantageously employed.

Implements and wlensils, for each workman for making cylinders: 2 boxes for
the empty cylinders, made of } in. boards; interior dimensions, 20 in. long,
8 in. wide, and 5 in. high, without a cover ; they are placed upon the sides, fac-
ing the front of the cartridge table which is furnished with brackets to receive
them, and also with a small enclosure or locker for balls, at the right hand of
each workman—a1 spool of thread, turning on a vertical iron spindle fixed in the
table near the shot locker , 11b. of thread is required for 10,000 single ball mus-
ket cartridges, being 8% inches to a cartridge— 1 choking string, made by twist-
ing together 4 or 5 cartridge threads ; fastened to the edge of the table, at the
right hand of the workman—1 pair of scissors, to cut the thread—1 former, cylin-
drical, of hard wood, of the same diameter as the ball ; one end convex, the
other concave, to receive one-third of the ball ; length 6 or 7 inches.

Take the paper in the left hand, the former in the right; lay the paper on the
table, with the side perpendicular to the bases towards the workman, the broad
end to the left; place the former with its convex end at the broad end of the pa-
per; turn it so as to envelop it with the paper, then with the right hand laid flat
upon the paper, roll all the paper upon the former ; seize it with the left hand,
and with the choking string in the right hand, take one turn around the cylinder
at about half an inch from the end, to which distance the end of the former is
withdrawn ; hold the former firmly in the left hand, and draw gently upon the
choking string, pressing at the same time, with the left fore-finger, upon the
projecting end of the cylinder, thus folding it neatly down upon the end of the
former. Having choked the cylinder, carry it to the right side, and with the
twine in the right hand, take two turns and a half hitch firmly around the part
that has been choked ; withdraw the former and introduce the ball, following it
to the end of the cylinder with the former reversed ; raise the whole again, and
with the same thread, (which is never cut until the cartridge is finished,) take
two half hitches just upon the upper side of the ball, between it and the concave
end of the former. The operation is expedited by rolling the ball placed in the
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concave end of the former and choking the paper over it. Cut the thread and
place the cartridge in the box which stands froating the workman.

For ball and buckshot cartridges. Roll and choke the paper, put in 3 buckshot,
follow them with the former, and take a half hilch of thread over them; then
insert the ball as before.

Buckshot cartridges have 4 tiers of 3 buckshot each, inserted like the first, with
a half hitch between them, and finishing with a double hitch.

For rifles, the ball is prepared by being enveloped in a square piece of fine
muslin, or of soft thin leather, or of bladder, tied over it and leaving a projecting
end about } in. long, which, after being trimmed with scissors, is introduced
into the paper cylinder which is choked over it and fastened by two turns and a
double hitch.

1,000 patches require about 4 yards of muslin.

Cylinders for blank cartridges are made by folding down the paper over the
concave end of the charger, touching the fold with a little paste, and pressing it
on a ball imbedded in the table for that purpose.

To FiLL THE cYLINDERS. 1 Man to fill, 4 to fold, 4 to bundle.

Implements and utensils. 1 Large copper pan for powder.

1 Charger for each kind of cartridge, made of thin copper, with a handle at
the top. The chargers are conical :

Dlmensnon) of chargers. 110 grs. i ‘ 30 grs. ‘
In. ‘ In. . In.

: 1OP cosvennse 0.8 0.7 0.5
it { bottom...... 0.6 0.5 ‘ 0.4
HEEG - oafas o s bovia v 1.35 1.25 | 0.85

1 Funnel, copper, of the following interior dimensions :
In.

upenor......................1.75

Dismeter-of funoel, g 11 (1o Ts ] R 11

Diameter of pipe.csiiiieeeseivisnsviciriiiennieess0.5
Height of funnel. .. ..o cveiiiiiiaiivniiiwneneasl.
Length of pipe.....coocvannn... verenas veseannasesddl 25

The funnel has a ring handle 0.6 in. diameter.
A charger, for filling cartridges much more expeditiously, is made by attach-
ing to a large brass funnel two charging cylinders which communicate with one
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discharging pipe at the lower end. These cylinders are alternately filled and
emptied by a reciprocating motion of the funnel pipe.

1 Folding box for each calibre, made with only two sides; width equal to
5 times the diameter of the ball, height equal to twice that diameter. Two
strips of wood nailed on the table will answer the same purpose more con=
veniently.

Take the boxes full of cartridge cylinders to the table in the filling room ; as
they are filled, incline the cylinders over from the empty ones; when all in one
box are full, fold the paper down over the powder by two rectangular folds, and
place the cartridges before the men who are to bundle them.

Bunpring. Put a wrapper in the folding box and place in it 2 tiers of
5 cartridges cach, parallel to each other and to the short sides of the wrapper,
the balls alternating ; wrap the cartridges, whilst in the folding box, by folding
the paper over them ; tie them, first in the direction of the length, then of the
breadth, with a bit of twine fastened in a single flat knot.

A package of 12 percussion caps is placed in each bundle of 10 cartridges, at
the end of the bundle.

The case for the caps is made like a cylinder for a rifle cartridge ; it is choked
at one end and tied ; when the caps are inserted it is folded like a cartridge.

Dimensions of bundles of Percussion Cartridges.

Length,
KIND OF CARTRIDGE. (height of | Breadth. | Thick-
cartridge.) ness.
In. In. In.
Ball.. ops T 2.6 3.1 1.35
Buck and al e 2.90 341 1.35
Musket ....... Buck shot........ S ihze 3.1 3.1 1.35
Blank.. v s vimnumon ioa 1.83 3.1 1.35
Ball...a.l..l........... 2.5 3.1 1.35
Buck and ball....o.vvus 2.18 3.1 1.35
Musketoon .« « -4 Buck shot. .svvereeevrs| 2.43 3.1 1.35
Blank..........-..... 1.39 3(1)‘ 1.35
’ 3. J 1.15
Rifla, .o v isine g b 1.9 26 1.15
Halls Carbine. S L | o3 | 1
" Ball.................. 2. .6 1.15
Bistols cxvensac $Blanie. oL 0oL 1.12 2.6 1.15
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Wrapping paper is but slightly sized, with a view to its being immersed, be-
fore using it, in a varnish made of bees-wax, linseed oil and spirits turpentine,
for the purpose of making the paper water proof.—See Cuarrer VIL.

1000 Ibs. of paper require : ;

BEEEIRI o+ 0 ¢ ¢ in swves o oo vi wninn svwweav 108 1S,
Spirits of turpentine........... o v v v 135 gallons,
Lingeed ol ve s st o s 5o an vivie s v 55 osas 10 gallons.

‘With the above mentioned force, 10,000 musket cartridges are made and bun-

dled in 10 hours, being 1000 for each maker of cylinders.

Packing Cariridges.

Ball cartridges are packed in boxes to contain 1000 each. Blank cartridges
may be packed in powder barrels.

Inlerior dimensions of packing boxes for 1000 Percussion

Cartridges.
§ : |
: | WEIGHT.
KIND. [ Depth. [ Length. | Width. !
[ [ | Empty. | Packed.
\ In. Toie s || 4T Lbs.
Musket, buck and ball.... ..| 6.75 155 | 11.95 12. 107
Musketoon, ball........ seessl 6,75 | 15.5 | 9. 11.5 100
Rifle, ball......... crreeeend 5.75 ‘ 13. 11.75 11. 60
Bl Ontbing. o vovve o vov o 5078 103800 LWL || O, 55
Pistol, ball......... 0t vl 1036 | 80 ol 2 | 45
|

The boxes are made of 1 in. white pine boards, and are furnished with wood-
en brackets or handles nailed to the ends ; the lids fastened with four 13 in.
serews. They are painted olive color. The kegs or boxes should be lined with
strong water proof paper, and the bundles of cartridges must be closely packed,
50 as not to shake in transportation. Each keg or box should be marked, on
both ends, with the number and kind of cartridges; on the inside of the cover,
with the place and date of fabrication.
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AMMUNITION FOR FIELD SERVICE.—Plate 17.

The charges of powder are contained in carlridge bags.

The projectile is attached to a block of wood called a sabot.

For the guns and the 12-pounder howilzer, the cartridge and the projectile are
attached to the same sabot, making together a round of fived ammunition.

For 32 and 24-pounder howitzers, the projectile is scparate from the charge, and
the cartridge is attached to a block of wood, culled a cartridge block.

Charges of Powder.

| ror cuxs. FOR HOWITZERS.
KIND. f— o T .
| 12-pdr. | 6-pdr. | 32-pdr. | 24-pdr. | 12-pdr.
w \ ‘
| Lbs. | Lbs. | Lbs. | Lbs. | Lbs.
For ghot......... : 2.5 | 1.25 }l - - -
For spherical case or canister . | TR i 2.5 2. 1.
Small charge.. - - 2.5 2.
¥or shells, gLurge charge.. | - ; - || 3.25 | 2.5 ; 1
Gl e a ‘.

Cartridge Bags.

The best materials for cartridge bags are wildbore, merino, and bombazette.
The stuff should be composed entirely of wool, free from any mixture of thread
or cotton, and of sufficiently close texture to prevent the powder from sifting
through ; that which is not twilled is to be preferred. Flannel is used when
the other materials cannot be conveniently obtained.

MaKING CARTRIDGE BAGS. A carlridge bag for field service is made of a rect-
angle which forms the cylinder, and a circular piece which forms the bottom.

12-pdr. gun; | 6-pdr. gun,
3R & 24-pdr. | and 12-pdr.
BIMEHELONS. " howitzers. | howitzer.

REMARKS.

| In. In.
Length of rectangle (cylinder
developed).sooesniinuns..  14.2 11.4 | 1 in. allowed for scam.
Height.. .o deitinonsacens | 10, 7:25- | “0.54n: do.
Diameter of bottom ol 5.25 4.37 i 1 in. do.
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The length of the rectangle (development of the cylinder) should be taken
in the direction of the length of the stufl, as it does not stretch in that direction,

One hundred 12-pounder cartridge bags require about 27 yards of stuff’ of
single width, (22 inches.)

One hundred 6-pounder bags take about 15 yards.

Isprements.  Tables—patterns, of hard, well seasoned wood, or of sheet iron
or tin for the rectangles and bottoms—scissors—chalk, or colored crayons.

A marker and his assistant spread o piece of stuff’ on a table, and with the
patterns trace out the rectangles and bottoms; a catter follows and cuts them
out with scissors.

Sewing. The bags are sewed with woollen yarn, with 12 stitches to an inch;
they are stitched within half an inch of cach edge, and the two ecdges of the
seam arc turned down on the same side and basted, to prevent the powder
from sifting through; the edges of the bottom are basted down upon the sides.
Bags for fixed ammunition are sewed to within 3 in. of the mouth, for 12-pdrs.;
to within 2.75 in., for 6-pdrs. ; all others, up to the mouth.

Cartridge bags when filled should pass through the small shot gauge of their
calibre; those used for patterns should be thus verified. The empty bags
should be measured by laying the bag, flattened out, between two marks on a
table, showing the width of the pattern bag; a variation of 0.1 in. greater or less
is allowed. Reject those sewed with too large stitches.

Bags for immediate use, or for blank cartridges, may be formed by sewing’
together two rectangular picees with semicircular ends; the stuff is marked, for
cutting and sewing, with stamps of the following dimensions:

CALIBRES. ... 12-pdr. ‘ 6-pdr.

f In. | In

) WS v s oo e s svan somtaeied oa] T8l 108
Stamps 3 B g g %‘(;ngth, including semicircular ends.| 10.5 8.5
L : [ R g R s sy sevies] 1636 5.2

oy fewing, g Length, including semicircular ends.| 10. 8.

| ’

These stamps are made of 1 in. boards of the dimensions of the cutting
stamp, with a handle in the middle of one side; to the edges of the board is fas-
tened a strip of tin or copper projecting about § in. on the side opposite to the
handle; another strip is inserted in like manner in a groave parallel to the edges
of the board, at the distance indicated for the sewing stamp ; the edges of these
strips are made rough, to retain the chalk or paste used for marking.
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Packing. Cartridge bags are preserved from moths by being packed with
pounded camphor and black pepper, or dipped in water with arsenic dissolved
in it. Or, they may be sealed up, in bundles of 50, in cases made of cartridge
paper, carefully closed with strips of thin paper pasted over the seams. Each
bundle is marked with the number and kind of bags.

They may be preserved from moisture by being enveloped in water proof
paper, as above recommended for cartridges for small arms.

Cartridge Blocks.—Plate 17.

Cartridge blocks are cylinders of wood to which the cartridges of howitzers
are attached, to give them a better finish, and to increase the length of the smaller
charges, so that they may fill the chamber of the piece, and may be less apt to
turn in the bore.

They are made of poplar, linden, or other soft wood.

32-PDR. HOWITZER. 24-Pnn HOWITZER.
AHMIERAL PSS Small Large Small | Large
charge. charge. charge. | charge.
A |
In. In. M | In.
Diameter.. £ dbadidm aseen| 418 4.15 4.15 ] 4.15
2 AT R R 25 0.75 1. RS
Distance from mlddle of groove| ) o 5
to bottom of block 0.4 0.375 0.4 ‘ 0.25
‘Width of groove..... 0.3 0.3 0.3 | 0.3
Depth of groove.... 0.15 0.15 0.15 | 0.15

Subots—Plate 17.

Sabots are made of poplar, linden, or other light, close grained wood ; the stuff

should be clear of knots and splits, and it must be well seasoned.
* Sabots for shot and spherical case, for guns, have one groove for attaching the
cartridge—those for gun canisters, and for the 12-pdr. howitzer shells, spherical
case and canisters, have two grooves. These grooves are .3in. wide and .15 in.
deep. The corners of the grooves and bottom are slightly rounded.

Sabots for the 32 and 24-pdr. howitzers have no grooves; they are furnished
with handles, made of cord about .15 in. thick, passing through two holes in the
sabotg, .25 in. diameter, and fastened by knots countersunk on the inside.

The dimensions of finished sabots are verified with appropriate gauges.
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12-PDR. “ 6 PDR. 3:2—1-011. || 24-epr. || 12-PDR
GUN. || GUN. ||HOWTZR.||HOWTZR.| HOWTZR.
SEl ol e = e T
DIMENSIONS OF SABOTS. Efr_! 5 ”E z & §§ g 52 =g %! 5
: €815 25 Z|a8) g 25| 2 |25 3
el (e s|l3E| E (|32 E B
2:15 122 g 1134 5 134| £ [24] 3
4% C (A% O a7 S |GalS |ae| S
In. In.ll In. In| In. ln.‘ In. | In. || In. | In.
|
Whole height - - - - 2 - 120 1295155225 2.4 | 475 2.4 | 445 32 | 4.45
Greatest diameter - - - - [4.354.52 | 3.353.58]| 5.6 | 624 5.3 | 568 427 4.52
Diameter of bottom of conieal pﬂrl -1 - l - } - -1/ 45|45 || 46 4.6‘ 36 | 3.6
Height of conical part. - - w| @ qfe \‘ - |loa| 4 | 24372 |27
Diameter at bottom of sabot - - - 4.15‘4.15‘ 32 ’3.2 4.5 | 4.5 \ 46 | 46 || 32 | 32
Depth - - =115 | #|1. -5 - (|15 - || 13
Cavity for b““'g Radus of curvawre - 226 - |18 | - || 312 - || 284 - | 226
Height of cylinder for tin - - - -5 - 05 - |07 0.7 - |05
Dameter of do. - - - 14‘-17‘ - ‘353 - |619| - |563] - | 447
Distance from middle o Jower groovc y _

o B g 04 (0.4 |04 04 -] - oaloa
Distance between centres of grooves - | - 0.8‘ - 10.8 - - { - - {10505
Digtance between holes for handles - - -1 -1 23] 1523
Length of cord for handle - - - | - - - [pee feo. ‘12 19.

i |
Straps.

Straps are made of sheet tin ; they are cut with shears and straightened with a
wooden mallet, upon a block of lead.

For shot, there are two straps crossing at right angles, one passing through a
slit in the middle of the-other. For shells, there are four straps soldered to a
ring of tin, or fastened to it by cutting 4 slits in the ring, into which the upper
ends of the strap are hooked and turned down on the inside of the ring.

| FOR SHOT. ] FOR SHELLS AND SPH. CASE.
DIMENSIONS. E f ‘

l"-pdr 6-pdr. ‘.32-pdr.“24-pdr.‘12-pdr. 6-pdr.

; In. l In. l In. \ In. | In. In
Width....oeoe. 0.45 | 0.35( 0.6 | 0.55| 0.45| 0.35

Srrars.. gLength........‘ 12.75 1 10. “ 10.5 | 9.00 | 7.50 | 5.5
Exterior diam..' ..... | ..... 2.3 | 2.3 | 2.3 2.3
R'“"S---glmerior douul weun | veeen | L2 L5 LI5| LI5

Strapping Shot and Shells.

Urensins aAND IMPLEMENTS. 1 bench—2 pans, containing nails 0.55 in. long,
with strong flat heads 0.2 in. diameter—bozes and barrels, for straps and sa-
bots—4 hammers, for strapping—1 common hammer—A4 punches—shot gauges, of

“each calibre—1 gauge for each calibre, 0.04 in. greater than the largest shot
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gauge, through which the shot should pass after it is strapped—tow or rags, for
wiping balls—1 wheelbarrow—1 tarpaulin, if the shop has not a plank floor.

A helper knocks off the scales from the balls with a hammer, cleans and
dries the interior of the shells, if requisite, wipes the balls, and gauges them
both before and after they are strapped. The workman inserts the roughest
part of the shot in the cavity of the sabot, and strikes a few blows on the bot-
tom of the sabot to make the shot enter; he can tell by the sound if the shot
touches the bottom of the cavity ; if it does not touch, he tries another sabot.
With the edge of the hammer he bends one end of the strap which is not slit
into the groove of the sabot, punches and nails it; he fastens the other end in
the same manner, cutting off the superfiuous length ; he then nails the other
strap, and with his hammer sets them both in, close to the ball, at the top of
the sabot.

The sabots for 32 and 24-pounder field howitzers having no groove, each strap
is fastened by one nail on the side and 2 under the bottom of the sabot. Two
men can strap, in 10 hours, 130 shot, or 75 shells, cutting the tin from the sheet.

If tin or sheet iron cannot be procured, straps may be made of strong canvas,
1 inch wide, sewed at the point of crossing. The part of the ball which is to
be inserted in the sabot is dipped in glue; the straps are also glued to the ball ;
the ends are.doubled into the groove and secured by two nails in each end.
Another method is to wrap round the ball a band of canvass 1 inch wide, one
half of which is glued to the ball, the other to the sabot; or, the shot may be
kept in place by merely tying the cartridge bag over the top of it.

Fuze Plugs.—Plate 17.
The fuzes for field shells and spherical case are inserted, at the moment of
loading the gun, into wooden fuze plugs, previously driven into the shells.
These plugs are made of beech, perfectly seasoned and dried, so that they may
not shrink after they are driven.

‘ For other
For 32-pdr.
_ DIMENSIONS. splg:srécal sss}}];;ﬂzsris:ld REMARKS.
y case.

In. ‘ In.
o attop..... 1.25 0.95 Exterior taper
Exterior dismiter, { at bottom..  1.025 0.75 { .15in. to Lin.
ol e . fattop..... 0.50 0.50 Interior taper
Ytirior dimmeiee { at bottom..  0.425 0.4325 i .05in. to 1in.

Height. . oovvviianniiinins 1.5 1.35
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Charging Shells.

CHARGES. 32-pdr. | 24-pdr. | 12-pdr. REMARKS.

'Lbs. 0z. Lbs. 0z.|Lbs. oz.

to fill the shell...ooviitn e I B | 0 8| Rifle or musket
Powder [m burst the shell. .. ..... L0 11,0 8|0 5 powder is used
required ) to blow out the fuze plug 0 2/ 0 2; 0 1 inpreferenceto
for service charge....... 1 | 0 12| 0 7 cannonpowder

|

|

MareRriaLs.  Rifle or muskel powder— Fuze plugs.

ImprEMENTS. 1 Funnel—Powder measures, to hold the required charges—
1 small mallet—1 Fuze plug reamer.

The shells having been properly cleaned and dried, and attached to the sabots,
pour in the charge of powder; drive in the fuze plug with the mallet, until the
top of it is within .1 in. of the surface of the shell; be careful that the plug is
not split in driving. Ream out the fuze hole in the plug, with a careful steady
hand; if the hole is properly rcamed, the fuze will project about .15, when
pressed in with the thumb. Stop up the hole in the fuze plug, by inserting a
wad of dry tow, which should be pressed in firmly with a round stick.

Spherical Case Shol.

CHARGE. in. | 42 | 32 | 2 l |
Number of musket balls........| 486 | 306 | 225 | 175 |
Bursting charge of powder, oz.| 15 9 8 6 ' 5| 45| 2.5

Weight of shot loaded.....lbs.| 59.5/ 39 | 30.13| 22. 75] 16. 3 1. | 5.5

The shot having been cleaned and strapped to the sabol, put in the balls. In
order to get in the whole number of balls, it is sometimes necessary, when the
shell is nearly full, to push the upper balls aside, with the finger, or with a
stick. Pour in the charge of powder, shaking it down among the balls. Insert
the fuze plug, ream out the hole and stop it with tow, in the same manner as for
common shells.

Canisters.—Plate 17.
J canisier for field service consists of atin cylinder attached to a sabot and
filled with cast iron shot. For the dimensions of Canister Shot, see Cuar. 1I.
To form the cylinder, the tin is lapped, from .3 to .5 in. and soldered. The
cylinder is fastened to the sabot with 6 or 8 nails .5 in. to .75in. long. A
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plate of rolled iron is placed on the sabot, and the canister is closed with a sheet
iron cover ; the top of the cylinder is cut into strips «4 in. to .5 in. long, and

turned down over the cover.
The tin is .02 in. to .025 in. thick. (Double tin.)

FOR GUNS. FOR HOWITZERS.
DIMENSIONS OF CANISTERS. -

12 6 32 24 12

In In. In. In In.
Length of tin for cylinder, (developed) 14.40} 11.5 || 20. | 18.3 | 14.4
Hewht of Ailhonc s ensmansreimiviny 6.65 5.4 7.1 6.3 | 5.2
Interior dismeter of cylinder vovevvenes 4.45/ 3.53) 6.19| 5.63| 4.45
Diameter of plates for bottom and cover 4.40| 3.48 6.14/ 5.58 4.40
Thickness of bottom plate............: 0.25 0.25] 0.25 0.25 0.25
Thickness of sheet iron cover. .. ... 0.07 0.071 0.10; 0.10, 0.07
Height of finished canister, includ’g sabot 8 6.75| 10.5 | 9.55 8.75
Number of tiers of shot..cvveuuiian o ale B 4 4 4 4
Number of shot in each of 3 lower tiers. | 7 7 12 12 12
Number of shot in 4th tier....cveiavaes| 6 6 12 12 12
Whole number of Shot... . s.veorsnns| 27 27 48 48 48

Lbs. | Lbs. || Lbs. | Lbs. | Lbs.

Weight of finished canister............ | 14.8 7.32! 28.5 21.25i 10.8

A variation of 0.05 in. more or less, is allowed in the diameter of the iron bottom.

The exterior diameter of each canister must be verified with the maximum
shot gauge of the calibre, and the interior, with a cylinder of a diameter 0.02 in.
less than that given in the table, which should enter the canister, otherwise it is
rejected.

Before filling the canister, dip the tin cylinder into a lacker of bees-wax dis-
solved in spirits of turpentine, to prevent it from rusting. Coat the balls and
the plates with paint or coal tar.

FiLuinG cavisTeERs. Place the canister upright on a bench ; insert the iron
bottom and place it flat on the sabot; put in a tier of balls, fill the interstices
with dry sifted saw dust, pack_it with a pointed stick so that the balls will hold
by themselves, and throw out the loose saw dust; place another tier of balls and
proceed in the same manner until the canister is filled; cover the upper tier with
saw dust; put on the cover and on it place one of the iron bottoms furnished
with a handle, and strike it with a small mallet in order to compress the saw
dust; then remove this bottom and turn down the slit pieces of the canister over
the cover, with a hammer. When the canister is finished, verify its diameter
with the maximum shot gauge of the same calibre.
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Cylinders and Caps.

For the greater security of field ammunition, the cartridges are covered with
paper cylinders and caps. The cap is drawn off at the moment of loading the
piece, and in using solid shot it may be placed over the shot, to diminish the
windage. A cylinder and a cap are formed together by folding the paper overa
former, which allows a lap of about 0.75 inch for pasting. The requisite length
for the cylinder is cut off from the smaller end ; the rest forms the cap, which is
choked at the end from which the cylinder is cut.

[ FOR GUNS. || FOR HOWITZERS,
DIMENSIONS. ‘ :
12 1 6 | 3 " 24 | 12
In. | In ‘i In. | In. | In.
Paper for a cylin- { Length, developed...| 14.4 | 11.6 I 14.4 | 14.4 | 11.6
erand acap. { Height............ 12.5 | 11.5 | 12. } 10. ;
. .. ¢ Forlarge charge....| 5. | 4. ‘ 5.25 3.5
Height of cylinder § For small charge....| 4. | 3.5 H Bl Bl
L.—‘ Ju—
[ Length (cxclusive of .;] 2 T o)
A T N A 5
Fodrmers ?r cyslm- Width at upper end.| 6.71f 5.25] i :‘
ersandeaps: | Widih at lower end..| 6.6 | 5.17 = 2
Thickness..........| 0.15 0.15‘-1 &t 95
Cylindrical form-)y .. 10 10 i 2 4
gt for tnoking 2Dia§1eter...... ..... 43|33l & g
caps. il (2 l’g

The choking former should be bored through the axis with a } inch hole, to

facilitate drawing off the cap; one end is rounded.
Fixing Ammunition.

IMPLEMENTS AND UTENSILS: Barrels for powder—1 funnel—1 set of powder
measures—I1 siraight edge, to strike the measures with—barrels—tubs, formed of
barrels sawed in two, or bozes for the cartridge bags—R2 tarpaulins—R2 benches—
12 choking sticks, 6 with holes in them and 6 slit—6 knives—6 handbarrows, with
four legs and a box, and tarpaulins to cover them—calibre gauges, for the car-
tridge bags and for fixed ammunition ; they may be made of wood—6 stools—1
wheelbarrow—1 mallel—1 copper chisel—1 copper drift, or a wrench, to op'en pow-
der barrels.

For dimensions of powder measures, see page 235.

Fixing shot, or spherical case, for field guns. The bags should be filled in the
small magazine olr7ﬁlling room, and carried, after being shaken and gauged,
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to the finishing room. One of the gaugers takes a filled bag with one hand,
squeezing the bag upon the powder ; he strikes with the other hand on the top
and bottom of the bag, twisting the mouth of the bag down upon the powder at
the same time ; he then tries it with the small gauge, through which it should
pass with not more than 0.25 inch play ; should it not do this, the bag is emptied
and rejected. These bags, filled and gauged, are placed upright in a tub or box,
and carried by the gaugers into the finishing room, where the men are placed in
pairs, sitting astride on a bench, facing each other. One of them opens a bag and
levels the powder, the other inserts the sabot of a strapped shot square upon the
powder and draws up the end of the bag over the shot ; the first man passes about
4 feect of twine through the picrced stick, and makes two turns and a double
hiteh with the end at the top of the sabot; he makes a knot in the end of the
twine, inserts it into the slit in the other choking stick, and tightens the double
hitch by rolling the twine on the sticks and bearing upon the subot; he then takes
out the end of the twine from the slit, tiesitin a hard knot, which he tightens with
the assistance of the choking stick, and cuts the twine off near the knot. The
second man turns down the mouth of the bag over the sabot and the first makes
a similar tie in the groove; he makes another tie below the sabot, the twine being
lodged between it and the powder, to prevent the latter from sifting in between
the bag and the sabot; he then runs the paper cylinder over the cartridge and
sabot, leaving about 2 inches of the end of the cartridge uncovered, and he makes
atie, similar to the others, in the groove of the sabot. He now holds the shot
in the left hand and examines it, striking the sabot with the right hand, if neces-
sary, to bring it straight; if the shot is properly fixed, the sabot and the bag will
be on the same axis; the seams should be between two straps, and the knots
should be neither on the seams nor on the straps.

The assistants pass the cartridges through the large gauge, which is 0.04 inch
larger than the large gauge for the shot, If the size is correct, they put on the
paper cap, lay the cartridges on their sides in the box of the handbarrow, and
carry them to the magazine. Those which will not pass through the gauge are
handed back to the fixers, who cut the strings and put them up anew.

Canisters for field guns are fixed in the same manner as shot, except that the
first tie is made in the upper groove of the sabot; the cylinder is tied in the lower
groove. The caps must be cut somewhat shorter than those for shot cartridges.

For the 12-pdr. field howitzer: The shells, spherical case, and canisters, are fixed
in the same manner as the gun canisters.

For the mountain howitzer: The sabots having but one groove, the first tie is
omitted, and the cartridge is covered with a cap only.
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For the 32-pounder and 24-pounder howitzers: The cartridge is not attached to
the projectile. The cartridge block is inserted with the grooved end next to the
powder, and a tie made in the groove; the meuth of the bag is then turned
down, and another tie is made between the cartridge block and the powder; the
superfluous part of the bag is cut off, and the cartridge is covered with its cy-
linder and cap, as in other cases.

When the shot is attached to the sabot by a single band of canvas, or when
it is placed in the sabot without any strap, the cartridge bag is drawn over it and
tied on top; for this purpose, the bag should have an additional length of from
2% to 3 inches.

-VVhen sabots cannot be obtained, place upon the powder a layer of tow about
0.2 in. thick, forming a bed for the shot; tie the bag over the shot and around
the tow ; the bag requires to be 1 inch longex than for strapped shot.

Dimensions and weights of Fized Ammunition.

=

. o | FOR GUNS. || FOR HOWITZERS.
DIMENSIONS. T S LD T
|12 | 64 %2 |ies |8
s A hiigeh x|
In. | In. || In. [ In. | In
Height of charge of pow-) 0 = ‘ ! \
degr; including cartridge Large charge| 5. ‘ 4. ‘ 7.4 } 5.9 \ g
}liloof,li(;:?; 32and 24 pdr (g charge 4.’ 3.25] 7.4| 5.4
Height of strapped shot or shell. . ... .. 5.02 4.13| 7.14 6.58 6.42
Height of canister with sabot...........] 8. | 6.75|10.5 | 9.55 8.75
. Shoteev.....) 10.4 | 8.43 [
Height of a round of fixed | Shell...... ke e RIS e e )
ammurition, with cap. )| Sphericalcase| 9.5 | 7.8 [...... s e 10.
Canister..... 12.4 | 10.3 llosmess b oiwns 12,3
WEIGHTS. Lbs. ' Lbs. 1‘ Lbs. | Lbs. | Lbs
Cartridge, including car- § Large charge| 2.56/ 1.3 || 3.88) 2.7 |
tridge block. .. .. evo. {Small chargel 2.06/ 1.05| 3.1 | 2.34/ 1.05
Shot, strapped. . ceceeererienisiians 12.75/ 6.28 |
Shell, strapped and charged............ [sassasfosesas| 24.6 | 18.8 | 9.35
Spherical case, strapped and charged. ... 11.43 5.75131. | 23. | 11.3
Canister with sabot.....ceeu.un.. oesmies | 14.8| 7.32] 28.5 | 21.25 10.8
BABE - oo navreafdbed | 7.6 | ;
Round of ammu- | Shell, with small ch’gel......l...... 1 27.7 | 21.15| 10.5
" mition, complete | Spherical case... ... 1 13.5 | 6.82] 34.1 | 25.34] 12.5
CRIIBIBE <. o o s s o s5,w 00 16.91 8.4 || 31.6 | 23.6 | 11.85
|
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Packing Field Ammunition.

Packing bozes for field ammunition are made of well seasoned stuff, (generally
white pine,) 1.25 in. thick, dovetailed at the corners. The top of the box is
fastened with six 2 in. serews; the box has two handles of 1§ in. rope, attached
to brackets at the ends. ;

The boxes are painted olive color on the outside, and the kind of ammunition
is marked on both ends, in large white letters. The place and date of fabrication
are marked on the inside of the cover.

Dimensions and Weights of Packing Bowes.

« a | INTERIOR DIMENSIONS. ‘WEIGHT.
KIND OF AMMUNITION. | =
7, 2 || Length. ‘ ‘Width. | Depth. || Empty. | Packed.
For Guns. In. In. In. Lbs. Lbs.
Shot seseevene| 8| 17.5 10.5 9:5 23 148
12-ppR. < Spherical case.| 8 || 17.5 9.5 9.5 22 132
Canister.... ..| 8| 18.4 12.5 9.5 24 161
Shiot oy seveus) 14 4. 8.75 1.7 25 133
6-PDR. { Spherical case.| 14 | 24. 8.25 7.75 24 118
Canister.......| 14 || 25.5 10.5 7.75 26 146
For Howilzers.
Shells..... s 4 12.76 | 1295 | 12: 23 136
32-pDR. { Spherical case.| 4 || 12.75| 12.75 | 12. 23 162
Canister.......| 4 12.75 | 12.75 | 15.5 25 158
Shells..oouess 6 17.25 11.5 11.5 25 155
24-ppR. { Spherical case.| 6 | 17.25| 11.5 11.5 25 180
Canister....... 6 17.25) 11.5 14.75 26 170
Shells.........| 12 || 27.5 9.25 | 10.5 30 160
12-ppR. { Spherical case.| 12 || 27.5 9.25 | 10.5 30 183
Canister.......[| 12 || 27.5 9.25 | 12.5 31 177

The above weights are those of white pine boxes.



AMMUNITION FOR FIELD SERVICE. 261

Contents of each packing box for Field Ammunition.

FOR GUNS. HOWITZERS.
|
KIND OF AMMUNITION, | 5 | | KIND OF AMMUNITION. CRERE
el [ | } *
& |3 SRR
! i ‘—
SHOT. I SHELLS. ‘
Shot fixed .eeeosesess| 8|14 || Shellsfixed....c.ouu..n. Dt e
Priming tubes....c.... | 5| 5 | Shells strapped.......... 4| 6
Bortfires.... o5 sesners! 1 1 Cavbidsas small charge| 4| 6
Slow match........yds (1.5 |1.5 5 ) large charge| 1| 1
Priming tubes........... L S
BEEERICAL CAFK: Portfires....... el il |
Shot fixed..«eseeesee-| 8| 14 | Slow match. ds [1.5 |1.5 [1.5
Priming tubes...cooeea| 51 5 black, 2sec....| 2| 2| 6
Portfires... ... et A | (g Fuzes red, Jdeo... | 4 6112
Slow match. .o sv0eayds (1.5 ]1.5 green, 4sec.... g 2) 6
- s
black, 2sec..| 3| 7 ‘ yellow, 5sec....| 2| 2
Fuzes red, 3sec..| 8|14 | SPHERICAL CASE.
green, 4sec..| 3| T g0 fixed........ it iy sl
ollow;aaee.. | 3 | Shot strapped. ... cieeess 4| 6
CANISTER, Ca'rlr_idges, small charge. | 4| 6
G fxsl o venes | 814 | FOB TR a s vennnr | 31 32
Priming tubes.... = 5l 5 N A
Slow match..........yds|1.5 |1.5 1.5
glortﬁres. .l”””““(-l; 1 % 1 é black, 2sec....| 2| 2| 6
OW MatChs s oo nes ey 5 . Pt red, 380000 4 61|12
Ygreen, 4sec....; 2| 2] 6
[ yellow, 5sec....| 2| 2
CANISTER.
Canisters fixed.......... SO LRl D)
Canisters with sabots....| 4| 6
Cartridges, small charge.. | 4| 6
Priming tubes...... RS s
Portfives... ... i 1
Slow match...ovua.. .5 1.5 [1.5
|

Manner of packing Ammumnition Boxes.

For Guns. Shot, spherical case and canisters, fixed : Laid in two tiers across
thejbox, the shot or canisters alternating with the cartridges at each side. The
shot or canisters of the upper tier rest on those of the lower, and not on the
cartridges.
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For 32-rpr. anp 24-ror. Howirzers. Shells and spherical case shot : Placed
upright, the balls down, resting on strips of wood about .25 in. thick, placed
lengthwise of the box and nailed to the bottom, so as to prevent the fuze plugs
from bearing on the bottom of the box. The balls are held down by small
strips of wood tacked with sprigs to the sides of the box, over the sabots. The
cartridges are laid on top of the sabots.

Canisters are packed in the same manner, omitting the strips of wood in the
bottom of the box.

For 12-ppr. r1eLD anp mountainy Howrrzers.  Shells and spherical case shot,
Sized : Placed upright, the balls down, resting on strips of wood, as for the
other howitzers.

Canisters are packed in the same manner, resting on the bottom of the box.

In all the boxes, the small stores are placed in the vacant spaces on top of the
ammunition.

The fuzes of each color are put up in a bundle, wrapped in water-proof pa-
per of corresponding color, and marked with the time of burning.  All the fuzes
for a box are put in one parcel, wrapped with water-proof paper, and marked:
Fuzes.

A layer of tow is placed in the bottom of each box, and the whole contents
are well packed in tow, filling the box'so as to be pressed down by the cover.
About 3 lbs. of tow are required for a box.

AMMUNITION FOR SIEGEY AND GARRISON SERVICE.
Curtridges.

The ordinary service charge of powder for heavy guns is one-fourth the
weight of the shot ; but the charge varies according to circumstances, frora one-
third the weight of the shot, (for a breaching battery,) to one-sizth of that
weight, for firing double shot or hot shot, and still less, for ricochet firing. The
charges for mortars and howitzers vary according to the required range.

Cartridge bags for siege and garrison service are usually made of woollen stuff.
These are cut in two picces, in the form of a rectangle with semicircular ends,
which are sewed together to form the bag, as described in making bags for
field service. See page 250, for the manner of making and preserving them.
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For 32-ppr. aND 24-por. Howirzers. Shells and spherical case shot : Placed
upright, the balls down, resting on strips of wood about .25 in. thick, placed
lengthwise of the box and nailed to the bottom, so as to prevent the fuze plugs
from bearing on the bottom of the box. The balls are held down by small
strips of wood tacked with sprigs to the sides of the box, over the sabots. The
cartridges are laid on top of the sabots.

Canisters arc packed in the same manner, omitting the strips of wood in the
bottom of the box.

For 12-poR. FIELD AND MoUNTAIN Howrrzers. Shells and spherical case shot,
Sixed : Placed upright, the balls down, resting on strips of wood, as for the
other howitzers.

Cunisters are packed in the same manner, resting on the bottom of the box.

In all the boxes, the small stores are placed in the vacant spaces on top of the
ammunition.

The fuzes of each color are put up in a bundle, wrapped in water-proof pa-
per of corresponding color, and marked with the time of burning.  All the fuzes
for a box are put in one parcel, wrapped with water-proof paper, and marked:
Fuozes.

A layer of tow is placed in the bottom of each box, and the whole contents
are well packed in tow, filling the box'so as to be pressed down by the cover.
About 3 Ibs. of tow are required for a box.

AMMUNITION FOR SIEGE AND GARRISON SERVICE.
Curtridges.

The ordinary service charge of powder for heavy guns is one-fourth the
weight of the shot; but the charge varies according to circumstances, from one-
third the weight of the shot, (for a breaching battery,) to one-sizth of that
weight, for firing double shot or hot shot, and still less, for ricochet firing. The
chaxges for mortars and howitzers vary aceording to the required range.

Carlridge bags for siege and garrison service ave usually made of woollen stuff.
These are cut in two pieces, in the form of a rectangle with semicircular ends,
which are sewed together to form the bag, as described in making bags for
field service. See page 250, for the manner of making and preserving them.
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D mensions of Cartridge Bugs.

bl e
GUNS. ’ cok‘l’;‘;m ‘ HOWITZERS.
= B [ [ i~ N
'E_[E ?!2‘2!5 é}r%E Sea coast,
g 8|& |22 2|3 |E?0insm
= — _‘___
Charge of powder - - pounds [10.5 i s |8 |6 4 loo o || 4 ‘10
| ‘ I
In. | In. | [n. [ In. | In. | In. ‘ In. | Im. [ | In ‘ In
Diameter of chamber - - - | 7. | 6.4 |58 53 4628 |64 462 7. |64
Length of chamber - - - - - - ’ = =TI, L 8 |95(175
Diameter of cartndge - - 6. 1555 |46142( 75]6. 4.2 | 6.5 | 6.
Length of 1 lh of puwdcr ina car- ‘ \ | { | ‘
tridge - ‘ 0.98 1.16/ 1.45 1.75 2. || 0.63 0.98 2. | 0.83 0.98
Wldl.h of cumng slamp - - 11035 9.55| 8.75 8.16 7.6 ([12.7 [10.35| 7.6 ‘11.15 10.35
Width of sewing stamp, and of} ‘ | [ ' ‘
the finished bag - - -1 935 855 7.75 7.15 6.6 ||11.7 | 9. 35| 6.6 10.15 9.35
Whole length of bng,cut - .18, 18, |18. |17. 14. |[R4. [20. [l14. [18. (15,
Length of canri‘dge filed - - 11, 105 |12, |11 9 14. [12.5 | 9. 11 9.
Quantity 5 4 stuff for 100 bags, yds. | 30 | 27 | 25| 23| 14| 36 “ 30 “ 14 1 31| 20
| 1 | | |

Parzr Bacs. Cartridge bags for licavy ordnance may be made entirely of
paper. The bottom is circular ; one end of the paper forming the cylinder is
cut into slips about 1 in. long which are pasted over the paper bottom, on a
cylindrical former.

The dimensions of the formers and of the paper are easily obtained from the
foregoing table. The formers must be bored through the axis, to facilitate
drawing off the bag.

‘When a paper bag is filled, the open end is folded down about § in. wide, and
this fold is rolled on itself down to the powder, and the part which projects be-
yond the cylinder is turned in on the top of it.

These bags are apt to leave paper burning in the gun, for which reason those
made of woollen stuff’ are preferable.

For columbiads and sea-coast howilzers, .the cartridge should always occupy the
whole length of the chamber ; for this psrpose, in firing with reduced charges,
a cartridge block is placed in the bag, over the powder. The length of this block
for any charge is easily deduced from the length occupied by 1 Ib. of powder, as
given in the above table.

For morlars, cartridge bags may be made in the same manner as for guns,
their dimensions corresponding to those of the chamber of the mortar. But as
the charge is generally poured loose into the chamber, the bag being used only
for carrying it to the mortar, a gun cartridge bag of any convenient size may be

used for mortar service.
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For firing hot shot, cartridge bags are made double, by putting one bag within
another ; care must be taken that the bags are free from holes.

For ricochet firing or other occasions when very small charges are required, a
cartridge bag for a piece of an inferior calibre may be used. Or else, after the
charge is poured into the bag, place on it another bag filled with hay, pressing
it with the hands to reduce the diameter; after having shaken this bag down and
rolled and flattened the empty part of the two bags, tie them with woollen yarn,
like a bundle of musket cartridges, placing the knot on top.

For proving ordnance, cartridge bags are made of woollen stuft’ for small cali-
bres, and of paper for heavy ordnance. They should be of the full diameter of
the bore or chamber.

Strapping Shells.

Sabots for shells for heavy guns, howitzers and columbiads, are made of plank.

o iN o ‘ SEA COAST |
SIEGE AND GARRISON GUNS. “' HOWITZERS. | COLUMBIADS.
DIMENSIONS OF SABOTS. - ‘ ‘
|
@l 2l auls]e | 10-in. | 8-in. ‘ 10-in. | 8-in.
| FESLT E i l\ el ot S,
1n. } In. | In. | In. In. ‘ In In. ‘ In. | In.
évhomncigm voe - 2. 1.5 15 S 125 1" e S “ 9.
reatest diameter -~ - - ¢l 7.75| 6.79|| 8.41| 6.79
Diumeter at bottom - - 658 [ 543 4.92 4'%%‘: 6.75| 6.15| 7.75] 6.15
Cavity forgl)(‘plh- . 1 0"5‘ 0,751 12095 | e It Sl rt \] R
the ball. { Rudius of curv. | 3.42 | 3.12| 2:81| 2.58| 2.6 493 3.93|| 4.93 3.93
| | 1l
srgaps, § Width - - - ‘ 065 0.6 | 055) 05 | 0as| 1. | 075 1. | 075
ERAER. § Langth ~ - = - |2l 19 175 (16, |14, |29, |93.5 |29, |93.5

One of the straps has a slit in the middle for the other strap to pass through.
Two rings, or loops of tin, 0.38 inch diameter, are soldered sccurely to the slit
strap of the howitzer and columbiad shells, for the purpose of attaching a han-
dle made of cord 0.15 inch to 0.25 inch thick.

The shells are placed in the sabot, and the straps put on in such a manner
that the fuze hole may fall in one of the angles, between two straps,and that the
axis of the fuze hole may stand at an angle of about 45° with that of the sabot.,
The eyes of the shell should not be covered by the straps. The straps are fast-
ened at each end with 2 nails in the side, and 2 in the bottom of the sabot.

In loading the piece, care must be taken to place the fuze hole in the upper part
of the bore.
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Canisters.

A canister for a siege and garrison gun, is made by turning one end of the tin
cylinder over the iron bottom, from 0.25 in. to 0.38 in. wide, according to the
calibre ; the other end is cut into strips 0.5 in. long, to turn down on the cover
when the canister is filled. The cover for these canisters is of sheet iron .1 in.
thick; it has a handle 3.75 in. long by 1.75 in. wide, made of iron wire No. 9,
fastened to the cover by a strap of sheet iron, 2 in. long 1.75 in. wide, secured
by two rivets 0.15 in. thick. The Lottom plate is of cast iron, 0.5 in. thick.

For dimensions of Canister Shot, see Caap. Il.

Cunisters for 8-inch siege and sea-coast howilzers, are attached Lo sabots, of the
following dimensions :

8-INCH CANISTER SABOTS, SIEGE. SEA—COAST.l
In. In. i
Whole height......... s IR A SRR e nen|
Greatest dIameter. oesssvaeroasvasses 7.85 7.85 |
Diameter at the bottom........ * 6.4 * Bottom hemi-
Diameter of cylinder for the tin.........| 7.8 7.8 spherical.
Height of e O B 0.75 0751 )
Dimensions and weights of Canisters.
- ‘ FOR 8-1x
FOR SIEGE AND GARRISON GUNS. [! oiedii
DIMENSIONS. I
EIEIEIEAE | Siege. S.const
|
|
In. | In. | In. | In. | In In In
Length of tin for cylinder, de-
veloped... . ccovivviianeees . 2105 R0, [18.3 |16.7 |14.4 || 25.1 | 25.1
Height of ditto.......0.19.6.]9. [8.25 7.7 [ 6.75] 8.6 8.6 |
Interior diameter of cylinder... | 6.78} 6.19; 5.63| 5.12| 4.47) 7.8 | 7.8
Diameter of plales............ 6.73| 6.14] 5.58] 5.07) 4.42] 7.75 7.75
Height of finished canister.. . . . 8.7|8.1|7.356.8(6. [ 12.03] 12.35
Number of tiers of shot.......| 4 4 4 4 4 4 4
Number of shot in each of the
& OOy THOER a0 06 o s suiaie 7 7 q 7 7 12 12
Number of shot in 4th tier....| 6 6 6 6 6 12 12
Whole number of shot..v.eess | 27 | 27 |27 |27 |27 48 48
WeieHT, finished canister, Lbs. | 48. | 37. | 29. | 23. | 15 3.5 | bd.5
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Grape.

For the dimensions of Grape Shot, see CHAPTER 1.
A sTAND OF GRAPE consists of 9 shot, put together by means of 2 cast iron
plates, 2 rings and 1 pin and nut.—See Plate 17.

DIMENSIONS. 8-in. 1 4232 |18]12

_ | In | dn | o | In. | In.
Diameter of Plates. « « v« evasaesseennnnns | 7.85/ 6.83 6.24 5.68 5.17) 4.52
Thickness of plales e R | 0.60.5/0.5|0.4]0.4
Interior diameter of rings........o.voue 6.55 5.73/ 5.16 4.75| 4.26| 3.8
Diameter of round iron forlmt's and pin..| 0.6 [ 0.5 0.5 0.38 0.38] 0.32
Length of pin, including mpped part,....14.7 | 9.25 8.7 7.88 7.18| 6.12
Height of stand, between the ousides of | ‘

the plates.. ..ooonves .85 8. 5|6 5.8

WEIGHTS ‘!L

RIAEE . 4 e dunsesisie ‘
Pin, nut, and rings..
Stand comple(e .......................

The square of the nutis 2 diameters of the pin; its thickness, 1 diameter.
The head of the pin is countersunk flush with the bottom of the lower plate,
which has a slot to prevent the pin from turning when the nut is screwed on.
Each plate has on the inside 3 beds for the shot, of a depth equal to half the
thickness of the plate; they are made in the form of a spherical segment, the
curvature of which is the same as that of the shot; their centres are on equi-
distant radii, midway between the edge of the pin hole and that of the plate. In
the upper plate are 2 holes 0.25 in. diameter, placed opposite to each other at
0.5 in. from the edge of the plate, to receive a rope handle.

For the 8-inch sea-coast howitzer, the stand of grape must be attached to a conical
sabot. The sabot is 4.25in. long, 7.85 in. diameter at the large end, and 6.4 in.
at the small end. The sabot may be fastened to the lower plate with screws,
or the pin may be made long enough to pass through it; or clse the sabot may
be inserled into the piece separately from the stand of grape.
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- Filling Shells for Mortars.

” | o . p .
CHARGES FOR MORTAR SHELLS. [ 13-in. 10-in. 8-in.

T

|Lbs. oz.Lbs. oz.|Lbs. oz.

of the shell filled with powder.... 5 LI
Charge.. < to burst the shell..........ove 9 1
2loI)IowoutLhefuze.................‘ ¢ 6| 0 51 0 ¢
Cannon powder......| 7 3 1=, 12
Ordinary service charge. ¢ Incendiary mateh, or
other composition..; 0 8| 0 6] 0 6

1 Man to fill, 1 helper.

MarteriaLs.  Cannon powder—incendiary match—pieces of fire stone 3 in.
long, or other incendiary composition—loaded fuzes—tow.

IMPLEMENTS AND UTENSILS. 1 pair of shell hooks—1 handspike—2 hand ham-
mers—2 scrapers, (pieces of sword blade)—R low hooks—2 pairs of pincers—rags
—1 chisel and 1 mallet, to clean the shells and break up any hard substance that
may be found in the interior—2 searchers, for sounding cavities—shell gauges—
1 grate, to dry the shells on—1 fuze sauw—1 gimlet—a ring of rope, or a hollow
block—1 funnel—powder measures—1 tub, or vessel for powder—R2 baskels, for the
composition and fuzes—1 rasp—1 fuze setler, and 1 mallel.

To cuarGe A sHeLL. Clean the shell inside and out; gauge it; see that it
has no holes or fissures deep enough to cause its rejection ; that the fuze hole is
well reamed, and that there are no flaws around it on the inside; if the shell is
wet, heat it slightly and let it cool slowly.

Cut the fuze to the proper length, according to the range, by resting it in a
groove made in the block, the saw running in a cut made for it ; or bore the fuze
through with a gimlet, perpendicularly to the axis, at the proper length.

Place the shell on the block or ring of rope; pour in the powder and intro-
duce the incendiary composition ; try the fuze, which should enter 3 of its
length; cover the head of the fuze with tow, and drive it with the fuze setter
and mallet, so that the head of the fuze shall projeet not more than 0.2 in.
0 0.4 in.

Shells are generally filled and the fuzes driven in the battery magazines, as

they are required.
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C/zarges Jor Skells for Columbiads and heavy Guns.

COLUMBIADS. 1 GUNS.
CHARGE OF POWDER. |

8-in. 42 32 24 18 l 12

Lbs. oz.'th. 0z.|Libs. 0z.|Lbs. oz.[Lbs. 0z, Lbs. 0z.Lbs. oz.

0
\
I
|
To fill the shell - - “‘
|
|
l

3 4|1 121 8|1 s[1 olo ulo s
To burst the shell - 1 61 offo 1®|0 11j0 80 7(0 5
To blow out the fuze plug - | 0 10 | 0 8|0 6|0 210 20 1} 0 1
For ordinary service - -1 3 0 l 1 81 4 (1 010 120 7

The fuzes for these shells arc made with paper cases, and are inserted at the
time of loading the piece.

The fuze plugs are made of wood, or-of brass, driven or screwed into the fuze
hole; they are covered with a cap of peculiar construction which contains the
priming of the fuze. The size of the plug is indicated by that of the fuze hole
in the shell.

The bursting charge is poured into the shell through the hole in the fuze plug.

Wads.

‘Wads for proving cannon are made of junk.

ImpLEMENTS. 1 wad mould with two holes for each calibre; made of cast
iron eylinders set in oak, or of two strong pieces of oak strapped with iron and
joined by a hinge—1 drift for ditto—1 maul.

DIMENSIONS OF MOULDS. 10 in. 8in.’ 42 R ‘ 24 ‘ 18 12“ 6
In In In In. | In In In In.

" large hole -| 975 7.8| 68| 62| 5.65 5.12 4.48 3.55
Diameter of moulds, 3 smalhole - | 94| 75| 65| 59| 53| 48| 41| 32
Thickness of upper block - - - |10, 8. 7 64| 58| 53| 46, 3.7
Thickness of lower block - - - | 5. 4. 4. 4. 4. 4, 4. 4
Width of blocks - - -1 17. |15, | 13. |12, [11.5 | 1L | 10. 9.
Diameter of eylindrical dnft - -| 85| 73| 62| 56| 5. 45| 3.8 | 29
Height of do. do. - -|24 |24 (A (U [AH | AU [ 24, (A

Maxkine waps. The junk, after having been picked, is compressed by being
beaten in the smaller mould until it assumes the requisite dimensions; it is then
taken out, by raising the upper part of the mould, and closely wrapped with
rope yarn passed over it in the direction of the axis of the eylinder and fastened
by a few turns round the middle of the wad ; after which it is placed in the large
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mould and again beaten with the maul and drift; the diameter of the wad when
finished is verified with a wooden gauge corresponding to the large gauge of
the shot.

T
DIMENSIONS AND WEIGHTS b b
ety 10-in. | &in. 1 4 32 24 18 12 6
i TR |
| ’ In. In. In. In. In
Dmmelerandhen,hlorwud' 9 75 7 8 | 6 8 | 62 | 565 | 51 | 44 | 35

Lbs. 0z. Lbs 0z. Lbs. 0z.|Libs. 0z. Libs. ¢z./Libs, 0z.{Lbs. 0z.|Lbs. 0z,

Weightofwad - - wei 88 5100 46 3 26| 18 013
Quantity of junk required
for 100 wads - ‘65 &0 (2l s (om0 | 67

| |

An addition of 3 per cent. to the quantity required may be allowed for waste,
tar, &c.
" Wads for firing hot shot, and for other like purposes, may be made of hay
wrapped with rope yarn ; they are fabricated in the same manner as junk wads.

Ring wads (or grommets, as they are called in the naval service,) have been
found very serviceable in increasing the aceuracy of fire, and they are to be pre-
ferred where the object of a wad is merely to retain the ball in its place. They
consist of a ring of rope yarn, about 0.7 in. thick, with two pieces of strong
twine tied across it, at right angles with each other. The size of the ring is the
full diameter of the bore, in order that it may fit tight. These wads may be at-
tached with twine to the straps, or to the balls; or, they may be inserted, like
other wads, after the ball.

MILITARY FIREWORKS.
Slow Maich.

PreparaTioN. Slow match is made of hemp, flax, or cotton rope, about
0.6 in. diameter, made with 3 strands, slightly twisted. Cotton rope well twisted
forms a good match without any preparation.

To prepare hemp or flax rope: boil it 10 minutes in water holding in solution
1-20th of its weight of sugar of lead, or let it remain in the cold solution until it
is thoroughly saturated—run it through the hands, to take the water from it—
twist it hard by attaching one end to the hook of a twisting winch, and putting
a stick in a loop at a convenient distance for twisting—smooth it by rubbing it
smartly with coarse mats, hair cloth, or cuttings of buff leather, commencing at
the winch and rubbing always in the same direction, until the diameter of the
rope is reduced 0.1 in. and until the tension and hardness are even—stretch it
on poles or on a fence to dry, and put it up in neat coils of 25 yards each.
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100 yards of rope require 2.5 lbs. of sugar of lead.

Match thus prepared burns 4 inches in an hour. Cotton mateh burns 43
inches in an hour. :

If sugar of lead cannot be procured, the rope may be simply leached. For this
purpose, it is put into a leach-tub, and steeped in pure water for 12 hours—this
water is then drawn off’ and replaced by ley prepared in a boiler with a quantity
of ashes equal to half the weight of the rope, to which 5 per cent. of quick lime
is added—this ley, with the ashes, is put, after being warmed, into the hopper
of the tub, and when it has run through and remained some time in the tub, it
is drawn off, heated again, and poured back on the ashes. This operation is
several times repeated in the course of 24 hours, which is the time required for
the vope to be well leached. After being taken out and twisted with sticks, it is
steeped for 5 minutes in hot water, being stirred at the same time, and the
operation is finished as before. Match prepared in this manner burns 5 inches

in an hour.
By treating bad match or old rope with sugar of lead, very good match may

be made.

Slow match weighs from 3 to 5 oz. to the yard.

Packine. Slow match is packed in tight casks or boxes. A cask 40 in. high,
24 in. diameter (weighing 60 lbs.) contains 150 lbs. of match.

Dimensions of a box to hold 200 Ibs. hemp or 220 Ibs. cotton match; 44 in.
long, 28 in. wide, 18 in. deep—weight 87 lbs.—It is made of boards 1 in. thick,
ends 1} in.—It has corner pieces of hard wood 2.25 in. square. The casks and
boxes should be marked with the kind and quantity of match, place and date of

fabrieation.

Quick Maich.

Take cotton yarn, such as is used for candle wick, of such a size (generally
4 strands) that when doubled and twisted in the fingers, it may be 0.07 in. in
diameter ; wind it into a loose ball of convenient size, (say 1lb., which will
measure 1,000 yards,) and steep it in gammed brandy or whiskey, until the cot-
ton is thoroughly soaked. Ina wooden bowl or copper pan, put a layer about
4 in. deep, of paste made of mealed powder and gummed spirits, of the consist-
ency of flour paste; on this, spread a coil of the cotton by unrolling the ball and
distributing it equally on the surface of the paste until there are 5 or 6 yarns over
one another—put another layer of the paste, and proceed in this manner until
the bowl is full, taking care not to entangle the strands ; the last layer of paste
should be a little deeper than the others. After the cotton has been 3 or 4 hours



MATCH—PRIMING TUBES. 271

in the bowl, wind it en a reel, making it pass through a funnel filled with the
paste, and taking care that the several turns of yarn do not touch each other.
Before it is dry, dredge it with mealed powder; let it dry slowly, then cut it off
from the recl and put it in bundles. The gum should be first dissolved in the
smallest possible guantity of hot water or vinegar, and afterwards mixed with
spirits.

Match thus prepared should be hard and stiff, and the composition should
hold firmly on; 1 yard burns, in the open air, 13 seconds.

1,000 yards of quick match require 1 Ib. of cotton yarn, 8 Ibs. of mealed pow-
der, 1} gallons of spirits, and 24 oz. of gum arabic. Weight when dried, 9 Ibs.

By using vinegar, a match is made which burns less rapidly in the proportion
of 4to 5; and with pure water, in the ratio of 4 to 6. Jlcohol makes a quicker
match, but it cannot be gummed, and the composition does not stick.

A slow kind of match is made by adding sulphur to the mealed powder; with
one-sixth of sulphur, 1 yard of match burns 22 scconds; with one-fifth, 33
seconds ; with one-third, 53 seconds; with one-half, 162 seconds.

Quick match enclosed in tubes burns more rapidly than in the open air, and
more S0 in proportion as the tubes are smaller. To communicate fire very ra-
pidly, it is enclosed in paper tubes called leaders.

Priming Tubes.

In.

Dimensions of tubes.—Length..cesevieeariiiimereoncecanmanss <5225
- : at topeiciiacas shsaassagh 0.17

Exterior diam. §m BB« 5 37 00 o »xs sinsces il

2y altop..................0.12

Tnterior dinm.. gut bottom.. .... woosaecass 0.09

Exterior diam. §at top....cveuvveecmsens. 0.75

of cup at botom.: e e e vnvisaas G270

fexterior...coeveviianian.. 0,25
LANLELION. s o0 o0 s s wnioinns e en 0iB]

Werenr of 1000 tubes, empty—15 lbs.

Metal for tubes—50 lbs. Banca tin
50 Ibs. Lead for 6,000 tubes.
14 lbs. Antimony

Making tubes. The metal is melted in an iron pan, placed in the oven of a
stove, and the moulds are kept heated, at the same time, so that their tempera-
ture may be high enough to scorch dry shavings. During the casting, the
moulds should be smoked occasionally with rosin, or pine knots, to prevent the
tubes from sticking. Six moulds should be used in casting, and they should

Depth of cup
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not be cooled by wetting them. When not in use, the moulds must be kept
well oiled and free from rust.

The tubes are drawn from the moulds by means of a lever fixed into the work
bench ; when the spindle withdraws, leaving the tube in the mould, a small
screw is inserted into the tube, which, by being gently tapped with a hammer,
loosens the tube and withdraws it.

Jnother method of making tubes, now generally practised, is to cut the metal
into smail discs, each of which is formed into a tube by being pressed through
a die.

Tubes are cupped by running them through a groove, over which a plane is
passed, turning in the edges of the cup.

Cuarcing. Tubes are filled with mealed powder made liquid by spirits of
wine, which is injected into them with a tube injector holding one quart. A better
method is to make the mealed powder into a soft paste, which is pressed into
the tube with the thumb.

A strand of quick match 2 in. long is placed across the cup, which is then
filled with the same paste; a small brass wire, (No. 22,) is run through the tube
and withdrawn after the composition is dry.

A paper cap is placed over the cup and twisted tightly around the tube, under
the cup.

Composition to fill 1,000 tubes:

24 lbs. mealed powder.
2 quarts of whiskey, or spirits of wine.

‘WeicaT of 1000 tubes, filled—18 lbs.

QuiLL Tuges. Priming tubes may be made also of quills; for this purpose
the barrel of the quill is cut off at both ends, the largest end is slit into 7 pieces
0.5 in. long, which are bent outwards at right angles ; fine woollen yarn is then
woven into these slits, like basket work, or a perforated disc of paper is pasted
on them. The tube is filled and finished as before.

The small end of the quill may be closed with sealing wax, and the tube
charged with rifle powder.

These tubes are preferable for service on ship-board, or in casemates or block-
houses, as there is no danger from the fragments blown out of the vent, which
there may be with metallic tubes.

For mortar service, priming tubes may be made by inserting a strand of quick
match in a cylinder of thin paper, of the same diameter and length as the metal
tube. The match should project about 2 inches beyond the upper end of the tube.

Tubes are tied up in bundles of 10, wrapped in paper.
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Portfires.

Maming THE cases. Tormers for portfire cases are made of steel, turned
smooth, 22 in. long, and 0.5 in. diameter, with a hole 0.2 in. diameter through
one end, for the purpose of drawing it from the case. The length of the case is
18 inches; exterior diameter 0.65 m .; interior diameter 0.5 in. One sheet of
paper, No. 4, makes two cases, and each case weighs 1 0z. The case is rolled
hard with a hand rolling board, the sheet being pasted after one turn around the
former.

DriviNg PORTFIRES. Portfire moulds are made of brass; they are 18 inches
long, with a bore 0.65 in. diameter; the mould consists of two parts, 0.4 in.
thick at top, and 0.6 in. at bottom, which are held together by a socket at bot-
tom and by 4 strong bands.

Three drifis are used for driving portfires; they are made of steel, with brass
tips, 0.5 in. long, upon the lower end. These drifts are 22 in., 15 in. and 10 in.
long, and of a diameter 0.1 in, less than the interior diameter of the case. Four
spiral grooves are cut upon the surface of the drifts, making one half of a revo-
lution in 22 inches; the grooves are 0.15 in. wide, and 0.05 in. deep. The
handles of the drifts are 6 inches long and 0.75 in. diameter, with the head en-
larged to 1.25 in.

Mallets for driving portfires are turned of hard wood, and weigh one pound.

Put the case in the mould and drive on the rings—insert a small funnel in the
top of the case—pass the long drift through the funnel to the bottom of the
mould—fill the funnel with composition, and strike the drift about three blows
every second, raising the drift about half an inch with the fingers of the left
hand, between the blows. In this way the composition finds its way around
the sides and through the grooves of the drift to the bottom, and is uniformly
and compactly driven. The shorter drifts are used, as the case is filled. A man
can drive 120 portfires in ten hours.

Portfires should not be primed with mealed powder. Before commencing the
driving, a piece of paper should be pushed with the long drift to the bottom of
the case, and after the portfire is driven, the top of the case should be turned in
and beaten down ; thus both ends of the composition are secured.

Composition for 100 portfires :
TG e Tte ol a s o 'n Suls sl ere sulaiaTsio ainie 4 ¢ ve'a's ¢ oSl SEARILEY
S OITIUR e 0is's o o vo's o'sers ot oiAsle ote cosmessond.5lbg.
Mealed' pOwder. « oao s ision cine STty vele S NIR5 TR,
The portfires made with this composition burn ten minutes.

18
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The composition must be intimately mixed, by grinding with a muller on the
mealing table, rubbing it through the hands, and passing it through a sieve,
regrinding the coarse parts that remain, and adding them.

Portfires may be driven in a cylinder of sheet copper or tin, supported in a
hole in a block of hard wood ; but as they cannot be driven so hard in this way,
the proportion of mealed powder in the composition should be reduced to 14 lb.,
in order that the portfire may not burn too fast.

INTERIOR DIMENSIONS OF BOXES FOR PORTFIRES. ; 100 200

_‘ In. In.

p Ly e S e S Sse s AT AT KR |18 18
DR UIRe L R, o ob s nreimiie winans s siiseine d 0 T a } 5,1 10.1
Weishinpaplceds e ass cneianiasisnnsios ..........Ibs.i 38 [ 70

The boxes are made of white pine boards 0.75 in. thick, the sides dovetailed
jogether, and the top fastened with six 1} in. screws, the heads countersunk
and covered with putty. They should be lined with water-proof paper, and
painted with one coat of olive color—marked on one end with the number and
kind of contents, and the year of fabrication.

Fuzes for Mortar Shells.—Plate 17.

DIMENSIONS AND WEIGHTS. 13-in. | 10-in. 8-in.
In. In. In.
. at upper end ......o0000000s] 1,85 1.7 1.25
Diameter of fuze < at lower end of first cone....| 1.65 1.85 1.15
lower end of fuze......v.00u|  1.25 ks 0.9
: 3 at the topscvasvinswivpasiiial 1425 . 0.75
Diameter of ““P{m Y il B - e
Diameter of the bore..veeviviseceesireneeens) 0.4 0.3 0.3
Length of first CONe..suvuvscrsosasisnannesseis| 2.8 2.25 1.25
BT T T PO S 0 S N 0.5 0.4
Thickness of wood at the bottom of the fuze.....| 1.2 0.9 0.9
Eonpth'of compoBition. . . .vuvee s ssmasassossss] 9o 8. 5.
IYVhol;le?glhoffuze......................... 10.8 9.4 6.3
ength of 1st drift . 9. 8. 8.
Length of 2nd drmg exclusive of the handles. . { 4.5 | 4. 4.
Pismeletof QrlfE o sos v o niowaevsqunaaninwonanis - 0536 0.27 0.27
' Lbs Lbs, Lbs.
Weight of composition for 100 fuzeS.csassesssss| 8 4s 21
Weight of 100 fuzes, complete....veesnnmsssea 54 33 16
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Wooden fuzes for mortar service are made of beech, ash, or linden, seasoned
and free from knots. They are bored in the lathe and the exterior is graduated
into inches and tenths, (commencing at the bottom of the cup,) by means of a
steel gauge applicd to it in the lathe.

Compositions for Mortar Fuzes.

Time of
No. | Nitre.| Sulphur, pl\od‘s‘"“il:rd_ lJlmnnl'nlﬂr REMARKS.
mne

3.8 sce. For 10-ir.ch and 8-inch

[
|
4 2 2 ! 3 0 mortars, light.
or 13-inch and 10-inch
2 2 1 24 e F! mortars, heavy .
S B el a s v v aios il 9.2 sec. |For 8-inch howitzers.

The composition must be well pulverized, thoroughly mixed with the hands
and sifted. As the time of burning will vary a little according to the quality of
the materials used, (especially of the mealed powder,) a few trials should be
made to determine the exact composition in each case.

Drivine. The articles necessary for driving fuzes are: Blocks with holes of
the size of the fuze—mallets—steel drifts, shod with copper—copper ladles, to con-
tain sufficient composition to make 1 diameter of the bore in helght when

driven—copper pans—mealed p —fuze composition

In driving fuzes, be eareful to put in equal quantities of composition each
time, by passing a drift over the ladle, to take off the composition along the
edges; keep the strokes as regular as possible, giving always the same number
and with the same force to each ladle full of composition. The pan with the
composition must not be placed on the driving block, as the sulphur would col-
lect together, and would separate from the rest of the composition.

13-in., 10-in., and 8-in. fuzes are driven with mallets that weigh 11b.; smaller
fuzes, with mallets weighing 2 1b. and { W.; 21 blows, in volleys of 3, are given
to every ladleful of composition, in fuzes over 24-pdr., the drift being raised
after each volley; 15 blows to each ladleful, in smaller fuzes.

One man, in 10 hours, ean drive 50 13-in., 80 8-in., 120 to 150 smaller fuzes.

Fuzes must always be driven to the same height, for which purpose the last
drift must be marked. They are primed with mealed powder, driven with the
same force as is applied to a ladleful of composition. The space left in the bore
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of the fuze, for the mealed powder, is about 0.2 in. The cup is filled with
mealed powder moistened with spirits of wine or strong whiskey; when dry, it
is covered with a small picce of paper, over which is pasted a cap of strong, wa-
ter-proof paper, marked with the number of seconds the fuze burns to the inch.
For prescrvation and transportation, the fuze is capped with water-proof paper,
linen, or serge, tied on, and lackered. Iuzes are packed with tow, in boxes
lined with water-proof paper.

Fuzes may be driven with blind fire composition, which will not discover the
flight of a shell in the night:

Composilions : Mealed powder. Sifted wood ashes.
) PP oes GpartS.ccecesiiaeaaad parts.
Qieesascireasssadbparts ooooinoian.. 9} parts.

One ladleful of the common fuze composition, or of mealed powder, must be
driven in the top of these fuzes,

Fuzes for Field Service.

The fuze for field shells and spherical case consists of a paper case, which is
charged with fuze composition, and is inserted, at the time of loading the gun,
into & wooden plug previously driven into the fuze hole, as described at page 254.

MaxiNG THE PAPER cASES. The case is made of a strip of smooth paper, rolled
hard, on a mandril 0.35 inch diameter, and glued, after the first turn, with isin-
glass glue. The strip of paper is in the form of a rectangle joined to a trapezoid;
it is rolled from the large end.

Inches.
Whole length of the paper........ seesenaaas 18,
Length of the rectangular part.ccceweeeacess 9
Width of the rectangular part.....coeeveavae. 1.5
Width at small end..ceevveenveemians sicevevs Ul
Diameter of finished case, { At topiaeeesiee.. 0.52
before being cut...oou. g At bottom...v.... 0.44

Log paper, (so called,) or thin drawing paper is suitable for making these cases.
The dimensions of the strip of paper must be regulated by trial with the kind of
paper used.

After the case is dry, it is smoothed by rubbing it with a fine file, and with
sand paper.
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- ; | TIME OF BURN- -
FUZE COMPOSI™ |y sy ED POWDER. | SULPHUR. ‘ 2 [y ' GOLOWOR
TIONS. | e 1 1NcH. FUZE.
- ———( S et — e 2 LS
L e RS 1 5 0% | 2seconds. | Black.
L 8 T i } Red.
i avasaeanaas 8 | 3.5 ’ 4 = Green.
8 | 40 | 5

L ‘ Yellow.

The materials must be thoroughly incorporated by being carefully ground to-
gelher with a muller. The composition should always be tried before driving
many fuzes, as the time of burning is subject to variation, according to the qual-
ity of the materials and their guanipulation.

One pound of composition is required to charge 100 fuzes.

CuarciNG THE Fuze. The case is set in a brass die, made in two parts which
are held together by a strong ring or socket inserted in a block of wood. The
composition is driven in the usual manner with a half pound mallet, with 15
blows to each ladleful of composition; onc ladleful malses a length of 0.25 inch
in the fuze. \

Currive. The fuze is next put into an iron gauge, the bore of which has the
same taper as the fuze, and it is cut off at both ends, with a saw, orsharp knife,
to the proper length. Tt is then stained the proper color, according to the com-

position used.

s : attop.«eeesese. 0.5 inch.
Interior diameter of cutting gauge gm Bottom s o Oikaiatt

13

Lenoth. cacionsems whoiwswams soamanny snessss La

Fuzes for heavy Guns, Columbiads and Howitzers.

These fuzes are made in a similar manner to those for field service. Their di-

mensions are as follows :
Whole length. ..... 19. inches
Length of rectangle. 6. i

Paper for the case. Width of rectangle. 2.25 «

Width of small end. 0.4 ¢

[Diameterat lOp s dsssieaingssar 008188

Fu “ at bottom. Shsyaon Dally B

AR E M e e ST bl £
1ameter of composition.. .. ... .

Di f positi 08 &
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Fuze Compositions.

| TIME OF

NO. NITRE. | SULPHUR. P’;?‘;‘;‘E: | BURNING REMARKS.
; 1 wveH,
1 ! 26 9 14 | 10 secs. | Materials procured from
| 26 9 iR i 14 % Dupont’s powder mills.
3 26 9 10 20 |

The time of burning of these slow compositions is subject to considerable va-
riations, according to the quality of the materials and the manipulation in mixing
them. In making these fuzes, therefore, especial care should be taken to try the
composition used, and to vary the proportions so as to produce the required re-
sult. The above table is given as an approximate guide.

PERCUSSION CAPS FOR SMALL ARMS.

Magine THE caps. The cap for small arms is made of copper; it is very
slightly conical, with a rim or flanch at the open end ; it has four slits, extending
about half the height of the cap.

The sheet copper for making the caps is No. 24, weighing about 13.5 oz. to
the square foot. It is obtained in sheets 48 in. X 14 in., weighing 4 lbs.; the
copper should be pure, well annealed, and rolled as evenly as possible.

The copper is cleaned by being immersed in a pickle made of 1 part (by
measure) of sulphuric acid and 40 parts of water; it is then scoured by hand,
with fine sand or saw dust, and washed clean in running water; after which it
is slightly oiled by being rubbed with a rag dipped in clear neatsfoot oil.

The caps are formed by a machine which cuts a star or blank from the sheet
and transfers it to a die in which the cap is shaped by means of a punch. For
use in Boughton’s machine, the copper is first cut into strips, from which the
blanks are cut and the caps formed; Wright’s machine cuts the blanks from the
whole sheet and forms the cap. The first machine makes 2,196 caps, the
second, 2,314 eaps, from & sheet of the size above mentioned. Each machine
can make about 5,000 caps an hour.

1,000,000 of caps, empty, weigh 1,162 Ibs.

Before being charged, the caps are cleaned by being rolted iy, dry saw dust;
but if only a small quantity of good oil is used, this operation is unnecessary.

Percussion powper. The powder with which the caps are charged consists
of fulminate of mercury, mixed with half its weight of saltpetre.
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To prepare the fulminate of mercury. In a glass retort or bottle, holding about
half a gallon, dissolve 10 oz. of pure mercury in 5.5 Ibs. of nitric acid of the
specific gravity of 1.40. "The solution may be made at the ordinary tempera-
ture of the air in summer; in winter it is facilitated by placing the retort in a
water bath heated to about 1202 The vapors which come over, being very
deleterious, must not be inhaled. 3

When the solution is complete, pour the liquor into aglass vessel with a wide
mouth, or a glazed stone jar, of the capacity of 8 or 10 gallons, into which 5.75
Ibs. of alcohol, of the specific gravity of 0.85, have been previously poured—
care must be taken to powr the nitrate of mercury on the alcohol; the reverse mode
of mixing would be attended with danger. This operation must be performed
at a safe distance from the fire, as the fumes of ether which escape are highly
iplammable, and great heat is evolved during the effervescence which ensues
from the mixture. When red fumes begin to appear, they must be reduced by
adding a small quantity of aleohol. The proportion of alcohol used in the whole
operation varies according to the quality of the acid and alcohol, and perhaps
the state of the weather ; the proper quantity is best determined by trial with
the waterials made use of. -

‘When the effervescence has ceased, a precipitate of fulminate of mercury will
be found at the bottom of the vessel; this must be repeatedly washed in soft
water, until the water no longer reddens litmus paper. The fulminate is in the
f'oyfn of very small crystals, of a light grey color and brilliant surface. If the
opéralion is weil performed, no metallic mercury will be reproduced. The

eight of the fulminate when dried is about 13 per cent. greater than that of the

chury used.
[ If the proper proportions are not used, (or if the materials are not of good
quality,) the product will be, instead of fulminate, an impalpable, yellow pow-
der, which is incombustible. 'When this is observed, the result may generally
be corrected by varying the proportion of alcohol in the mixture.

The fulminate of mereury is kept under water, in jars or wide mouthed bottles,
holding aboat 2 1bs. each, which should be preserved from frost.

To prepare the percussion powder: The water is drained from the fulminate, and
the latter is partially dried, until it contains only 20 per cent. of moisture. In
this state it is mixed with 60 per cent. of its weight of refined, pulverized salt-
petre; the paste is worked with a spatula and a wooden muller, on a wooden
table, until the ingredients are intimately mixed "While still in a moist state,
the mixture is passed through a common hair sieve; it is then dried, with great
care, in the sun, or in a room warmed by flues. When quite dry, it is again
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passed through a hair sieve, by rubbing it with the hand, or with a leather pad,
80 as to reduce it to a fine grained powder, but not to dust, when it is ready
for use.

The dried powder is putinto varnished wooden or paper boxes, holding abous
half a pound each, which should be kept in a small magazine, standing apart
from other buildings.

CuarciNg THE cAPs. The charge of each cap is half a grain of percussion
powder, which is put into the cap and compressed by machinery contrived for
the purpose. In one of these machines, (made at Washington Arsenal,) the
caps are placed by hand and the powder is supplied from a small hopper.

In Wright’s machine, the charging is combined with the apparatus for making
the caps. The caps are taken up as they are formed, and they are charged and
pressed without handling; this machine, being supplied with the copper in sheets
and the percussion powder, delivers the caps ready for being varnished, at the
rate of 5,000 an hour.

Varnismine THE caps. In order to fix the charge in the cap and to protect
it from the effects of moisture, a drop of varnish is put into each cap.

To prepare the varnish. Dissolve 1 1b. of the best gum shellac in 1 quart of
rectified alcohol, containing 95 per cent. of pure spirit. The solution is made
at the ordinary temperature of the air in summer; it requires about 20 degs,
during which it must be frequently stirred. The operation is found to be much
hastened and facilitated by putting the materials into a small rolling barrel maie
of tin, which is kept in motion by the power which moves the machines. ‘

1 quart of alcohol and 1 Ib. of shellac make 1.46 quart of varnish; a smal
quantity of alcohol is occasionally added for thinning the varnish when it is used\

To apply the varnish: The caps are put into holes in a board 15 in. by 12 in.\

and .25 in. thick; 500 in each board. This is quickly done by taking a parcel \

of caps on the board and shaking it sideways, the caps settling themselves in the
holes. When the boards are filled, the defective caps and those which have
lost their charge, are easily detected by the eye. The varnish is contained in a
glass tube, furnished with a sliding valve of iron wire, which allows a drop of
varnish to escape, when the tube is pressed in the bottom of the cap. In this
manner a boy or a girl can varnish 5,000 or 6,000 an hour; or the varnish may
be applied by means of a simple machine; about twenty boards are used; the
caps remain in them 30 or 40 minutes, when the varnish is sufficiently set for
them to be turned out into a tray, for drying. These trays may be 18 in. long,
12 in. wide, and 2 in. deep, to contain 5,000 caps each. The caps should be ex-
posed for 24 hours in a room heated to about 100°; they are then put into bags
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and may be kept 2 or 3 days more in a temperature of about 120°, beforc they

are packed in boxes.
Fifteen quarts of varnish are required for 1,000,000 of caps, and about 3 quarts

of aleohol for thinning the varnish and cleaning the tubes.

Weight of 1,000,000 caps charged and varnished, 1,233 lbs.

Pacxine. The caps are put into bags of strong linen, 10,000 in a bag. These
bags are made like cartridge bags for field service; 6 in. diameter and 13.5 in.
deep. They are marked with the place and date of fabrication.

Weight of bag, with 10,000 caps, 12.5 1bs.

Ten of these bags ave packed in one box.

The packing boxes are made of white pine, 1 in. thick ; the sides and ende
dovetailed together. The top is fastened with six 2-inch wood screws. They
have brackets for rope handles, on the ends.

Interior dimensions of box: length 30 in.; width 12 in.; depth 9.5 in.
‘Weight 30 lbs.

The bags are packed tight in tow. The boxes are lined with thick paper;
they are painted olive color, and marked on the ends with the number and kind
of contents and the date of fabrication. The place and datc of fabrication are
marked also on the inside of the cover.

‘Weight of box packed with 100,000 caps, 155 Ibs.

Materials required for 1,000,000 Caps.

For the caps: 1,800 lbs. sheet copper, of which about one-third is returned in
seraps.
For the powder: 43 lbs. mercury.
382 Ibs. nitric acid.
400 lbs. alcohol.
24 Ibs. saltpetre.
For the varnish: 10.25 lbs. gum shellac.
13 quarts alcohol.
For bags : 32 yards of brown linen, } yard wide.
For boxes: 200 feet of white pine boards.

Friction Primers for Cannon.

A friclion primer, for cannon, consists of a tube charged with gunpowder, to
the top of which is fastened a cup containing friction powder, which is exploded
by means of a slider pulled out with a lanyard.

The tube is made of sheet brass No. 22; it is formed by drawing a strip of



282 CHAP. X.—AMMUNITION AND FIREWORKS.

brass .65 in. wide and 3 or 4 feet long, through a hole 0.195 in. diameter, and
cutting it into lengths of 1.6in. One end of the tube is slit into four parts
0.075 in. deep, for the purpose of fastening it to the cup.

The cup is made of sheet brass No. 30, cut with a punch into pieces 1.8 in.
by 0.65 in., with a hole of the size of the tube.

The slit end of the tube is passed through the hole in the cup, and the ends
are turned over and hammered down close, to secure it in place.

The slider is made of sheet brass No. 22, cut into strips 2.3 in. by 0.2 in. and
doubled lengthwise over a mandril 0.2 in. diameter, which forms the eye for the
hook of the lanyard.

The bottom of the cup and one side of the slider are made rough.

CuareiNg. A charge of four grains of friction powder, in 2 moist state, is
spread in the cup, and the slider is placed on it, with the rough side next the
powder; the sides and ends of the cup are then doubled over the slider and
pressed down firmly on it.

The tube is filled like common priming tubes, with a paste of mealed powder
moistened with whiskey; a wire is passed in it, to leave an opening in the tube.

Varnistive. The primers are coated all over with a lacker of asphaltum
dissolved in spirits of turpentine, or with shellac varnish. When dry, they are
put up in bundles of 10, and wrapped in water-proof paper.

Fricrion powperR. The powder is composed of equal parts of chlorate of
potash and sulphuret of antimony, moistened with alcohol and mixed together in
a wel state.

Laxyarp. The lanyard, for pulling off the primers, is a pieee of strong cod
line {about .2 in. thick) 12 feet long; to one end is attached a small iron hook,
with an eye for theline, and to the other end, a wooden toggle .75 in. diameter,
and 4 inches long.

‘When the primers are kept dry, not more than one in a hundred will miss
five. If injured by moisture, they become serviceable again when dried.

Materials for making 1,000 Friction Primers.

Sheet brass INo. B2.u ¢« s veveen o vioe Aew s wisermieisy o 06 o oh 5 2t 11.5 lbs.

Do. NG, 30: . RRREED T AT A RS e £ abme e 4oy
Chlorate of potash....awuoss siscmas ek el 5,550 cvuve savsasions B30 6
Sulphuret of antimony.......voveeeiaens oreseasne e, vese 0.375 ¢
Mealed powderss s avsossessssnsses e RS T RO
Whinkey.. a5 ovici vouis s e nikar el tesenaiecsarenneseass 1 quart.

Weight of 1,000 primers ﬁmshed 13.25 lbs.
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Percussion Primers for Cannon.

Cosposirion: & of fulminating mercury and § of the following composition :
oz.

Chlotate of poLash ..o v ctivvnrneeciirioienicanonnass

SuIPhUL. e e et tneeeem et

GUNPOWAELT .t ¢ vt v erusitttiienae sttt iaeiaaas
ANLMONY . v v cternotesniernmassananiimns s Sl

To prepare this composition: Grind the chlorate of potash on a marble slab, with
a little water; add the antimony and rub them well together, with water enough
to make a stiff paste; then add the sulphur and the gunpowder successively, and
mix the whole thoroughly. The composition must be kept in glass or tin;
when dry itexplodes by percussion.

To make the primers: Add the fulminating mercury to the above composition
in a moist state, and mix them together, on glass or marble, with a wooden or
ivory spatula; mould this paste into lozenges, 0.4 inch diameter and 0.04
inch thick ; put the lozenges between two circular pieces of musket cartridge pa-
per 0.8 inch diameter, which are united by isinglass glue and pressed firmly to-
gether; dry them and cut the paper with a circular cutter 0.6 inch in diameter.

Coat the primers with mastic varnish, or a solution of sealing wax in spirits
of wine, or with other water proof varnish ; keep them in glass bottles.

The cup of a quill tube may also be used Lo contain the fulminating composi-
tion, the barrel of the tube being charged with rifle powder.

Or the wafer may be made to form the bottom of a paper cap, which fits on
the hammer of the lock.

FIREWORKS FOR SIGNALS, LIGHTS, AND INCENDIARY PURPOSES.

All dry compositions must be well mixed, first by the hands, and then by
being passed several times through a fine hair sieve, in order that the ingredients
may be thoroughly incorporated. Inmixing compositions which require the use
of fire, the greatest precautions are necessary, particularly for those in which
gunpowder enters. The dry parts of the composition may, generally, be mixed
together first, and put by degrees into the kettle when the other ingredients are
fluid, being well stirred all the time. 'When the dry ingredients are very inflam-
mable, the kettle must not only be taken off’ from the fire, but the bottom of it
must be dipped in water, to prevent the possibility of accidents.
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Signal Rockets.

ImrLEMENTS. Formers, for rolling the cases on—olling bench— callipers, for mea~
suring the diameter of the case—3 hollow dyifts, bored to admit the spindle of the
mould—1 solid drift—former for the cone—former for the pot—mould and spindle—
charging ladle—mallels—knives—scissors—gimlels, for piercing the clay heads—
press and crenk, for rolling the cases—choking machine.

The dimensions of moulds, implements, and rockets are proportioned to the
diameter of the orifice of the mould, or the exterior diameter of the rocket. The
usual sizes are 1.5 in. and 2 in.

Height of the base of the mould....... 1 diameter of the orifice.

Height of the mould....ccuvavenene.. 63 g
Exterior diameter of the mounld........ 13 @
Height of the spindle....c.cciieaseas 34 “
1 R T A PR T A <

which passes through the foot of the
QUL s wieiaes o 8w usisinia wsoininainiois s

Thickness of the % AL LheA0D. vvnvs o oie
spindle....... CAt the bottom......
Thickness of the g At the top..cvenena
nipple ....... CAtthe bottom......
Thickness of the base equal to its height.

Length of the screw of the spmdlcg

SNt G O

JMoulds for rockets are cast in one piece and bored to the proper calibre.

Spindles, with their nipples, are made of cast steel ; the base and screw, of iron.

Drifts and formers are made of brass, or of hard seasoned wood. The
wooden drifts are tipped with copper § of an inch thick, which is let into the
wood without exceeding the size of the drift—the first drift is pierced so as to
receive the whole length of the spindle; the second to receive ; the third, §; the
fourth solid. Each drift has a handle 4 or 5 inches long, and somewhat larger
than the body of the drift; the top strengthened by a band of copper. The
diameter of the former for cases is 2 that of the orifice of the mould—one end is
pierced to receive the tap of a piece of the same diameter as the former, and 13
diam. long—the diameter of the tap or small part of this piece, which enters
into the former, for choking the case, is % of the interior diameter of the mould.
The diameter of the ladle for charging a rocket is equal to the interior diameter
of the rocket and the length 1} diam.—it holds as much composition as, when
driven, will measure in height one-half of the interior diameter of the case.

Mallets for driving 1.5 in. and 2 in. rockets weigh about two and three pounds
respeclively.
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Interior diameter of rocket case . ceevsesvnsssreiess # exterior diameter.
Height of former.....cicecveiesassorsassnoaasdl

@ Ist drift without the handle.eveuee.vvauss 52

2nd drift [: [ 5 AP P e | ol
3d drift dn,u5 i
4th drift dol w

Length 4'
[formorforpot...........«.............

FOREABY TOL GONBL.« v o owyin b ohdinsisianliomame s

POPMIBYS o wnn ol mi ssla g s g e s
B b s pia s s s susis
[} e R LR R SR o T S |

DAAE OHGONE. s « ot vainiiires v ol snsie viants alby LF
The former for cones has a handle 3 inches long in the centre of the base.
Making rocket cases. A sheet of paper No. 4 makes 2 strips fora 2-in. or an

1.5 in. rocket, by cutting it parallel to the short or the long side respectively.

The former is first enveloped with a sheet of strong smooth paper which is

pasted after the first turn, and rolled tight in the press; the other strips of paper

are then rolled on the former in the same manner, until the case has attained the

Diameter i

requisite size.

To choke the case. Wrap a piece of strong paper over it, at the joint in the
former, to prevent the cord from chafing it; take a turn around it with the
choking cord, and press on the treadle, turning the case at the same time, and
drawing out the small part of the former as the paper contracts ; wrap the choke
firmly with strong twine. Let the case dry slowly, and when perfectly dry,
trim it to the proper length, so that the distances from the middle of the choke
to the bottom and top of the case shall be equal to the distance from the bottom
of the spindle to the bottom and top of the mould respectively.

COMPOSITIONSS. Nitre. Sulphur. (‘harcoal Steel ﬁlmtrs
1 16 4 6 4
2 10 2 3
3 8 2 3
|

Drivine rockers, The composition must be well mixed by passing it
through fine sieves and by rubbing it in the hands; the charcoal, being the
lightest ingredient, must be added after the nitre and sulphur have been mixed;
steel filings or antimony should be added after the charcoal. Whilst driving the
rocket, the composition must be frequently stirred to prevent the settling of
these heavy materials to the bottom. The clay which is driven in the top is
pierced with a gimlet to the composition; through this hole the fire commani-
cates to the bursting charge in the pot which contains the ornaments.
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To put the case in the mould. Place it with the choked end down, over the
spindle, and settle it with a mallet until it rests on the base of the spindle; then
set the mould over it and key it to the base. :

To drive the racket. The hollow drifts are first used, taking the shorter drifts
as the case fills, until the composition reaches the top of the spindle; then drive
1 diam. in height with the solid drift, cover this with a patch of stiff paper cut
to fit the case, and over this patch drive a wad § diam. high, of clay, or of
plaster of Paris slightly moistened with water.

Rockets are sometimes driven solid throughout, and afterwards bored with a
tap of the form of the spindle.

A rocket is primed with a piece of quick-match about 2 feet long, which is
coiled in the bottom of the case, and eovered with a cap of strong paﬁer pasted
down or tied in the choke.

The force to be employed in driving rockets depends on their size: A rocket
1.5 in. diam. receives 25 smart blows,and a 2 in., 30 blows of the mallet, on
each ladleful of composition.

WEIGHT. 2-in. ) 1.5-in.
Oz. | Oz
Casc ready for charging «...ovaeeemniniaiieniiennnnss i 4
RS PHRTEEN e 20 « oo tu ba's daioios vinia » 3eiivie siom o aloih 8
Riclet finiShed .. o« oo - oo s Sl doane 10

Pors roR ROCKETs, are made of rocket paper ; two or three turns of paper are
rolled upon a former of the same diameter as the rocket, being well pasted, except
the interior or first turn upon the former. The pot is two diameters long, and
is secured in its place on the rocket by paste and an exterior eovering of fine
paper. The interior depth of the pot, when attached to the rocket, is one diam-
eter and a half.

Conxes, are made of rocket paper, which is cut into circular pieces equal in
diameter to twice the length of the cone intended to he made ; each piece, being
cut in half, makes two cones. They are rolled upon the former, pasted, and
dried for use. In applying the cone to the rocket, its base is cut to the same
diameter as the exterior of the rocket on which it rests; it is then filled with
tow, to enable it the better to resist the action of the air, without much increasing
its weight ; it is confined in its position by another cone made of fine paper,
about an inch longer than the interior cone; this outside cone must have its base
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cut in slips, which being well pasted, unite with the sides of the rocket or pot
and firmly secure the interior cone ; a narrow slip of fine paper is then pasted
over the bottom of the exterior cone, as a finish to the head of the rocket.

SticKs FOR ROCKETS, are made of dry pine or other light wood ; the length is
494 diameters, or 9 times the length of the case ; the large end which is attached
to the rocket is § the exterior diameter square, diminishing to one half of that
thickness at the lower end ; in the large end, a groove is made of a length § that
of the rocket case, in which the rocket is tied; the end of the stick is beveled
off, to present less resistance to the air; just below this bevel, and also opposite
to the choke of the rocket, notches are cut out to receive the twine with which
the rocket is fastened to the stick. The poise of rockets should be verified by
balancing them on a knife edge. Those of an exterior diameter under 14 in.
should be balanced at 3 diameters from the neck ; those of a diameter between
;hat and 2 in., at 2§ diameters; and those of greater dimensions, at 2 diameters.
All these dimensions and precautions should be strictly observed, for if the stick
be too light, the rocket will not rise vertically, and if the stick be too long and
heavy, it will rise slowly and not arrive at its proper height.

Decorations for Rockets.

The pots of rockets are charged with various decorations, as stars, serpents,
gold rain, rain of fire, marrons, crackers, &c., and with about half a charging ladle-
ful of powder.

Srars are the most beautiful decorations of rockets. They are made by
driving the composition, moistened with alcohol and a small quantity of gum
arabic solution, in portfire moulds without any paper case, and with a moderate
number of blows; they are cut into lengths of about 3 of an inch and dredged
with mealed powder. A more expeditious and better mode of making them is,
to mould them in a brass cylinder of the diameter desired for the stars,and push
them out with a rammer, cutting them into proper lengths as they are formed.
Stars, after being dredged with mealed powder, must be dried in the shade.
The gum arabic used in star composition is intended to give such consistency to
the stars that the explosion of the head of the rocket may not break them in

COMPOSITIONS. Nitre. Sulphur. |Mealed powder.| Antimony.
1 16 8 3
2 16 7 4
3 16 8 l 4 1.5
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SERPENTS are driven in small cases made of rocket paper or playing cards,
rolled over a former 0.4 inch in diameter and covered with two thicknesses of
strong fine paper, the last turn of which is pasted. When dry, these cases are
choked at one end, without being entirely closed, and are then charged about
of their length with composition, by means of a small mallet, a drift and a block
of wood with a hole bored in it, to receive nearly the whole length of the case.
The case is choked over the composition, and the remainder of it is nearly filled
with mealed powder, upon which a small paper wad is placed ; a clay head is
then driven on it and the end of the case turned down, to secure it; the other
end is opened with a punch and primed with priming paste, or a small strand of
quick match. Serpents are placed perpendicularly in the pot, with the primed
end downwards.

l
COMPOSI- Mealed . :
et < { Nitre. Sulphur. powder. Charcoal. |Steel filings.
1 J - el Il 16 5
2 [ 15 4 - 21
3 ‘ 2 4 6
4 I i 4 4 2 6

GowLp RAIN, is made in the same manner as stars, observing to cut or mould
the composition into pieces of equal size. The effect of this decoration is beau-
tiful and it is less troublesome than serpents.

COMPOSI- | ! Mea]ed I Char- | Pulver- | German i
TIONS. Nitre. ' [Sulphuts powder.| coal. !1zed soot.| black S(i}:;’.d
1 1 ! 1 1 8 ' 1 1 1
1 1 1
2 i O A g il 5
3 16 ! 8 8 2 i o s

RAIN OF FIRE, is made with small cases 0.3 in. diameter and 2 in. long ; two
thicknesses of paper are sufficient for them. The end of the case is closed and
it is charged and primed like that for a serpent, omitting the powder for a
cracker.

Composilion. Mealed powder 16—Charcoal 6. Another kind which shows
in sparks is made of camphor 16 parts, nitre 8, mealed powder 8, tow 8. The
composition is formed into a very liquid paste with gummed brandy; tow chop-~
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ped fine is put into the paste, and rolled into small balls about the size of buck-
shot; when they have imbibed sufficient composition, they are rolled in mealed
powder and dried.

Marrons, are cubes filled with grained powder, and enveloped with two or
three layers of strong twine or marline ; to give them more consistency they
are dipped in kit ; they are primed by punching a small hole in one corner and
inserting quick match. They are made of strong pasteboard, cut into the form
of a parallelogram whose sides are in the proportion”of 3 to 5, divided by 4 cuts
from each side extending § of the width and at equal distances apart, which pre-
pare the paper for folding into the form of a cube of the size of one of the small
squares thus marked out.

Packine rockers. The sticks are tied up in bundles; the rocket case is
wrapped with tow so as to be larger than the pot, the tow being confined with a
piece of twine long enough to tie on the stick. The rockets are placed in a box
on a bed of tow laid under the choke, and they are pressed closely together ; tow
is then carefully stuffed in between the heads of the rockets; each tier is also
covered with tow.

War Rockets.

The cases of war rockets are made of sheet iron, lined with paper, or wood
veneer. The head is of cast iron, and may be either a solid shot, or a shell
with a fuze communicating with the rocket composition. The case is usually
charged solid, by means of a ram, or a press, and the core is then bored out.

The dimensions of war rockets are indicated by the exterior diameters of the
cases.

These rockets have been made of two kinds, viz:

1. The Congreve rocket, which has a directing stick fastened to the tail piece,
in the axis of the rocket.

2. Hale’s rocket, which requires no stick, its direction being maintained by a
peculiar arrangement of holes in the tail piece, through which the flame issues.

‘War rockets are usually fired from tubes or troughs, mounted on portable
stands, or on light carriages.

For some memoranda of the ranges of Hale’s rockets, see Caaprer XIII,

Fire stone.

ComposITION.—ROSIN. s v tssvesancscrasnsoaasss 3 parts.
Sulphurssevesiscaasenoirerens 4 €
Nitrescoesaiveesoans avwnsaaa10 €

Regulus of antimony...ses Vo
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Pulverize these materials separately ; mix them with the hands, and sift them
three times. In a furnace of the second kind, (p. 230,) or in an iron kettle in the
open air, melt together 1 part of mutton lallow and 1 of turpentine; add the above
composition, a small quantity at a time, stirring the mixture constantly with
large wooden spatulas. Lect one portion of the composition be melted before
the next is added, and work with great precaution, to prevent it from taking fire.

The composition is cast into cakes, or into cylindrical moulds. These moulds
are made of paper and are of two sizes: No. 1, for 13-in. and 10-in. shells; No.
2, for 8-inch, 42-pdr and 32-pdr. In the axis of the eylinder a small paper tube
is placed, to contain the priming. The cases of the moulds are about .05 in.
thick ; they are made by rolling rocket paper on a former, and fastening it with
glue. The priming tubes are made with 4 turns of musket cartridge paper.

The moulds are supported by a frame of wood, in the bottom part of which
are fastened a number of spindles to support the priming tubes. To the upper
part of this frame a tin pan is fixed, having cylindrical spouts attached to the
under side, to support the upper ends of the moulds; the frame may contain 20
moulds in two rows,

When the composition has become solid, take the cylinders out of the frame,
and trim them; charge the priming tubes with the composition No. 1 for mortar
fuzes, driven with 21 blows of the mallet, and dip the ends of the cylinder in
mealed powder.

DIMENSIONS OF CYLINDERS, ETC. No. 1. | No. 2.
In In.
Diameter of former for making the case..eeeeeessneccas 1.3 0.9
Length of  ditto...covecuscraassrcscinccnnnecneese| 12, 18,
Exterior diameter of the case. .v.ouvvvsss 1.4 &4
Length of the case...cseesvisaicaisivnnansssamsonss 3. 3.
Diameter of the former for priming tubes..v.vvueiisanas .25 0.25
Length of ditton c ST N RSN SR TR AW 6 6.
Diameter of the spindle of the mould..vsussancsiinanans 0.2 0.2
Length of ditto  above the baseisssesrvercecsee| 4.25 4.25
Lbs. Lbs.
Quantity of composition for 100 cylinders.s s sssssasvesss| 18, 10. ;
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Valenciennes Composition.

INEEDB s o6 ooiae sia/s ainis §oivioios siais s wiioielon sO0) POTLSS

Sulphure .o esvesesasranassoasoeesnsnee 28

AN O R Y s sin o iviint A7 3505 1 8 foara e e d B L

RONING v onwssa s o5 tynssmis Ka sibisa/cniiona sl L

The composition is cast in cylindrical copper moulds 6 inches long, of a

diameter to suit the shell in which it is to be used. Tt is used as an incendiary
composition, in charging shells, and is inserted along with the bursting charge,
in picées as large as the shell will admit without interfering with the fuze.

Carcasses.

cALiBRE - - | 13dn. | 10-in. | 8-in. |42 pdr.| 32-pdr. | 24-pdr. | 18-pdr.

Lbs. |Lbs. 0z.[Lbs. 0z.|Lbs. 0z | Lb. 0z.| Lb. 0z.| Lb. 0z.
Weight of composition - - - 19 i 8! &4 [ 8- -T-144 1101 K

CowmposiTioN. A solution of equal parts of white turpentine and spirits of
turpentine, incorporated with as much portfire composition as will give the
whole a compressible consistency ; the portfire composition must be previously
mixed with a small quantity of finely chopped tow. When properly incorpo-
rated, this composition is compactly pressed into the carcass with a drift, so as
to fill it entircly. Sticks of wood of about } inch diameter are then inserted
into each hole of the carcass, in such a manner as to meet in the centre of the
composition, in order that, when they are withdrawn, as many holes shall
remain in the composition, in the same direction ; in every hole thus formed,
insert three strands of quick-match, of a length sufficient to allow of their being
folded over the edge of the hole two or threc inches ; some dry portfire compo-
sition must then be pressed into the interstices, to keep the quick-match fast in
its place. Carcasses may be filled with the above composition, omitting the
tow, or with fire stone, and the holes may be bored with a gunner’s gimlet
before the composition hecomes hard. The quick match must be coiled into
the holes and secured, until the carcass is wanted, by fastening a small cotton
patch over the holes with kit.

Common shells may be loaded and used as carcasses in the following manner :
The bursting charge is placed in the bottom of the shell in a flannel bag, over
which carcass composition is driven until the shell is nearly filled ; then insert 4
or 5 strands of quick-match which must be secured by driving more composition
upon it. These shells, after burning as a carcass, explode.
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Fire Balls.

Pire balls are projectiles of an oval shape formed of sacks of canvas, filled
with combustible composition. They are used to light up the enemy’s works
and are loaded with shells, to prevent them from being approached.

The sacks are made of strong and close canvas, (sail cloth,) which may be
cut straizht and gathered at the ends; or more neatly, cut in three gores or
curved pieces, to form a ball. They are made of two or three thicknesses of
stuff, according to its strength, and the pieces are sewed together with strong
thread. One end is left open, or the bag may be attached to an iron hoop,
forming a mouth for charging it; this mouth must be large enough to admit the
shell with which the fire ball is loaded. After being sewed, the sack is turned,
to bring the seams inside.

COMPOSITION. 13-in. | 10-in, | 8-in.
Lbs. | Lbs. | Lbs.
Rosin. ceeevnniieiiiiiecioiieciiiias omwsaisiemityik D 8.5, |'2:45
Piteh | iaves vina 2 P B O O e B g B Bl
0 GEYH v o g SRR e i SRS F O AR P ) T [ 0.5
Spirits of tarpentine...... T o A RS TS R R
Linseed oil....vuus smasics s e b borninenansnsmeneansvns] ole | 086 110793
GUNPOWAEr.  ceeveocmsocrtncasosannnsnsaneasass| 12, | 8, 4,
Dry composition..eoveeienns. Aksia s wamamanesies s | 10 | VB86 13 NE
Chopped; t0We s« ssv s s snnanonns vommns vensnainosonsvel Lo |10:66 |0:88
Dry composition, additionalseesseeenieenssiseens| 2. | 1.33 | 0.66
. In In. In.
5 cfore inserting the tarred link and
SISO 1) ubove 0 Bhellveveaseersoeennenee | Lo | 52" [E
PR WV holeth et o sv s snmvin oo | 1R TOIS WIS
. Exterior diameter.....ooceeeesesesao| 6.5/ 6. 4.75
Tarred link. {Thicliness... ................. P o 1764418

The dry composition consists of :
BEGHWARS o/ it s oo s s e e b 4 « a9 0466
Nitrécoaaes oo main vbile eI s wrenin s & wa s 10
Flowers of sulphur.ee.iivevenriersneans 6.
Inflammable saw dust....voveereescnsss. 1.08
Regulus of antimony...ceveessenenes ceeee 2,66
(RUNPOWNAON 5o 0 i we nm o an e ws oo o 6.4 s5almal iy
Melt the beeswax over the fire and add the nitre to it; when the mixture is
about to melt, take it off from the fire and stir in the sulphur; then add the saw
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dust, the antimony, and-lastly, the powder, and mix them with the hands—
Work with great caution against their taking fire.

To prepare the inflammable saw dust : Boil the saw dust in a solution of half its
weight of nitre dissolved in an equal quantity of water—crude nitre or damaged
gunpowder may be used for this purpose. Evaporate to dryness, stirring fre=
quently ; then spread out the saw dust, to become perfectly dry before being
used.

To preparve the shell : A 32-pdr. shell is pat into a 13-inch fire ball; a 24-pdr.,
into a 10-inch ; a 12-pdr., into an 8-inch. The shell being charged with pow-
der, put in a slow fuze. Dip the tarred link into the melted rosin, pitch, and
tallow, and fasten it with twine to the shell, around the fuze hole.

To charge the sack : Put in the soft composition to the height indicated in the
table, and level it with a spatula; put in the shell, with the tarred link, the fuze
downwards ; fasten the shell down with twine passed through the sides of the
sack, or with a piece of canvas sewed to the sides.  Fill the sack with compo-~
sition to the proper height above the shell ; put the additional quantity of dry
compositica in a heap in the centre of the sack, and finish filling it with the soft
composition. Close the mouth by sewing, or tying the pieces together.

The iron bottom: The ball is furnished with an iron bottom, to prevent it from
being broken by the force of the charge in the mortar. These bottoms are made
of plate iron 3-16 in. thick.

DIMENSIONS. 13<in. | 10-in. | 8-in.

In. In, In.

Inside diameter attOp, ceveevueassaninns cevanes] 1045 8.25 6.5
Depth of CONCAVILY ¢ o v vvurvsnsssararaanns varas|  (R5:] R85 2.2

The iron is cut in a circular form, heated and partly shaped with a set ham-
mer, in a concave wooden former; it i again heated and finished in an iron
former. It isthen putinto a lathe, where the outer edge is trimmed and cham~
fered to the thickness of § in.

The iron bottom is attached to the ball with the following cement :

Lbs. Oz.
Beeswax. .. svesvennavonnis 0 3
Filch icicave i e

Ro8illisconsrransiae
Turpentine. .......
Brick dust..... T L DO 9
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The materials for the cement are melted successively over a slow fire, and
the brick dust is stirred in last.

The iron bottom is filled about one-third full with the cement, and the loaded
end of the fire ball is inserted in it and left to cool.

The ball is next covered and strengthened with a net work made of spun yarn
or cord, from 0.25 to 0.5 inch thick, according to the size of the ball. This net
work is commenced at the bottom of the sack, and terminates at the top in a
.strong loop, which forms a handle for carrying the ball. The ball, when fin-
ished, should pass through the large shell gauge. Fire balls are dipped in a
composition of equal parts of piteh and rosin, made warm.

To prime the balls : Make 4 holes, about 3 in. below the top, by driving in
greased wooden pins, 1in. diam. and 2 in. deep. When the ball is to be primed
take out these pins and fill the holes with fuzes, or with fuze composition, driven
as in a fuze,and with two strands of quick match, held fast by the composition;
leave room in the priming hole for coiling the quick match, and cover it with a
piece of canvas fastened with 4 nails.

The balls are not primed until they are to be fired.

Light Balls.

Light balls are made in the same manner as fire balls, except that there is no
shell in them, as they are used for lighting up our own works.

Tarred Links. (Tourteaux.)

Are uged for lighting up a rampart, or for incendiary purposes. They consist
of coils of soft rope placed on top of each other and loosely tied together; the
exterior diameter is 6 inches, the interior 3 inches. They may be made of pieces
of slow match about 15 feet long; immerse them for 10 minutes in a composi-
tion of 20 pitch and 1 tallow, and shape them under water; when dry, plunge
them in a composition of cqual parts of pitch and rosin, and roll them in tow or
sawdust. In making them, the hands of the workmen should be covered with
linseed oil.

A link takes from 1 1b. to 1} Ib. of composition and § Ib. of tow. Two of
them are put into a rampart grate, separated by shavings. They burn one hour
in calm weather, half an hour in a high wind, and arc not extinguished by rain.
The grates are placed about 250 feet apart.

Pitched Fascines.

Fagots of vine twigs, or other very combustible wood, about 20 in. long and
4 in. in diameter, tied in three places with iron wirc, may be treated in the same
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manner as Links, and used for the same purpose; their inflammability is in-
creased by dipping the ends in melted fire stone.

Torches.

In a solution of equal parts of water and nitre, boil old rope or slow match
well beaten and untwisted; let it dry perfectly, and cut it in pieces about 4 feet
long; tie three or four of these pieces around a piece of pine wood about 2 in.
diameter and 4 fect long; cover the whole with a mixture of equal parts of sul-
phur and mealed powder, moistened with brandy; fill the intervals between the
cords with a paste of 3 parts of sulphur and 1 of quick lime. When it is dry,
cover the whole torch with the following eomposition :

Pitcheceevovsmacsotceeivnoasonnassaniiesssravved patts,
Venice tUrPENtine: . oouvwsmmnesdssnvsasyvionsndssvanied €
TUrpentife . co oo covosrs e nomecssnionsesvsosssmsomsee §

Kit.
Composition: 9 rosin, 6 pitch, 6 beeswax, 1tallow. To be melted together

and poured into water ; then worked with the hands until it becomes soft and
pliable.

Incendiary Match.

Boil slow match in a saturated solution of nitre ; let it dry ; cut it into pieces,
and plunge them into melted fire stone.
A yard of mateh requires about 1 1b. of fire stone.

Blue Lights.
Composition for 100 Lights:

Lbs. oz.
Saltpetre,. cos e eosassvcentnrsssrosssssnnsssinossssd 10
Sulphtif.e v e svsntiscsntaessniviiieiscoreannics 61

Red orpiment «.cvvversmsscasmovssasanmesannensssd 11

The ingredients are pulverized, rubbed between the hands, and passed several
times through a fine hair sieve ; the brilliancy of the light depends on the purity
and thorough incorporation of the materials.

The composition is pressed into a hemispherical cup about 2.5 in. diameter,
made of well seasoned wocd, (beech, linden, &ec.,) with a stem or handle about
the size of a 13 in. fuze. It is primed with a strand of quick match, and cover-
ed with paper which is pasted over the bottom of the cup.
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STORAGE AND PRESERVATION OF AMMUNITION AND FIREWORKS.

Leaden balls are generally kept in cellars, on account of their weight; the boxes
should be kept as dry as possible, and so piled as to admit the circulation of air
about them. J :

Flints should be kept in cool, damp, ard dark situations, generally in cellars;
air, light, and heat seem to injure them; the occasional circulation of air is ne-
cessary for the preservation of the boxes or barrels containing them.

Cartridges for small arms are kept in magazines ; the barrels or boxes beiﬁg
piled 3 or 4 tiers high at most. If barrels or boxes are not at hand, lay the
bundles flat on a tarpaulin and pile them 10 high.

Fized ammunition for cannon. If not in boxes, it should be placed in piles
formed of two parallel rows of cartridges, with the sabots together ; in 4 tiers
for 12-pdr., and 5 for 6 pdr.; chock the lower tier with strips of wood fastened
with small nails; put a layer of tow 2 in. thick between the shot; let the piles
rest on planks, if there is no floor, and cover them with tarpauling; have the
place swept, and the cartridge bags brushed off. Leave a passage of 18 in. be-
tween the double rows, and keep them 2 feet from the walls.

Fixed ammunition should not be put into powder magazines, if it can be
avoided ; it should be kept in a dry place, above the ground floor if practicable;
the store rooms should be always aired in fine weather; the piles should bhe
taken down and made up again every six months at most, the bags examined
and repaired, and the damaged cartridges broken up. A ticket on each pile
should show the number and kind of cartridges, the additions to the pile, and the
issues.

Canisters. Piled up like fixed ammunition, in 4 tiers for 24’s and 18’s; and
5, for 12's and 6's. Empty canisters in 10 or 12 tiers; the bottoms and covers
separately.

Cartridge bags filled. Like fixed ammunition ; or packed in boxes or barrels.

Paper cartridge bags. In bundles, packed in boxes or on shelves, in a dry
place, with the precautions before indicated against worms and moths.

Loaded shells should never be put into magazines, except from absolute neces-
sity ; powder is not well preserved in them. They should be piled on the
ground floor of a sccure building—on planks, if the floor is not boarded; in 6
tiers at most; the fuzes of the lower tier in the vacant spaces between the shells;
those of the other tiers turned downwards, like the fuze holes of empty shells;
the pile should be covered with a tarpaulin.

Slow-match. Ina dry place, such as a garret.
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Quick-match. If not in boxes, it may be hung up in bundles, on ropes or
pins, and covered with paper.

Priming tubes, Porlfires, Fuzes, Signal Rockets. In safe and dry situations,
packed in boxes.

Fire balls, In a cool place, separated from each other by shavings or straw,
if they are piled up.

Tarred Links. Strung on a rope and hung up; for transportation they are
packed in barrels, with straw between the tiers.

Fascines and Torches. Packed like the preceding.

Fire stone and Incendiary Compositions should not be kept in large quantities.

Percussion primers, in cool, dry places, apart from gunpowder and ammuni-
tion. Some cannon primers have exploded under circumstances which led to
the opinion that their combustion was spontaneous. They should be carefully
protected from rats, &c., by being enclosed in glass or tin.

BREAKING UP UNSERVICEABLE STORES.

CARTRIDGES FOR SMALL ARMS. 1 Box—1 rectangular screen, of brass wire,
which fits in the box—1 board, with 4 copper hooks, placed across the middle of
the sereen— boxes for balls—barrels for powder—1 paper press—1 sicve—stools.

Put the bundles of cartridges on the screen, and open them there near the wire
gauze ; put the pieces of twine on the hooks, the papers on the board ; the balls
remain on the screen, and must be well washed. The serviceable papers are
put under the press, the others thrown into water or burnt. The powder is
dried and sifted, to separate the dust and the caked powder, which are laid by
to be reworked, or to be melted for the saltpetre.

FIxep AMMUNITION FOR CANNON. 1 Tarpaulin—1 box—2 barrels—1 knife—2
brushes—1 punch—1 hammer— 1 seraper (piece of sword blade)—tow—a fub half
full of water, to clean the balls—stools.

One man holds the cartridge over the box, whilst another cuts the twine, takes
off the strapped shot, brushes it, and stands it on the tarpaulin, on its sabot; the
first man pours the good power into a barrel, the caked powder into another,
- turns the bag wrong side out, and cleans it. The strapped shot are taken to the
door of the laboratory, where the shot which still require cleaning are separated
from their sabots and immersed in the tub of water; after standing some time
they are washed and cleaned. The others remain strapped. The serviceable,
reparable, and unserviceable cartridge bags are separated from each other; the
last are immersed in water. The breaking up of fixed ammunition requires
many precautions and should never be done in the magazine.
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Canisters. Turn up the slit ends of the canisters, take off the coversand
empty the canisters, separating the shot and bottoms.

‘QuiLtep erare.  Cut the quilting, open the bag and ‘take out the shot; then
separate the bag from the stool.

Portrires. Split the paper, take out the composition and pulverize it by
rolling for 2 bours. It may be made to burn more or less quickly by adding
mealed powder or sulphur.

Unloading Shells.

This is necessary in order to save room in the store-houses, and to prevent
accidents and the deterioration of the powder. It should be performed with
great care, and at a distance from the magazines.

1 Artificer—1 helper.

InpLEMENTS. 1 Fuze exlraclor—a coil of rope, or a block, to place the shell on—
1 brace, with bits of the size of the bore of the fuzes—1 copper chisel—1 wooden
drifti—1 mallet—) copper hook, and rags, to get out the powder and clean the in-
terior of the shell—1 knife—a tub and a basket for the powder and fuzes—a lar-
paulin—a bucket of waler.

For large shells, in addition to the above : a pair of shell hooks and a handspike—
2 trestles and a frame, o rest the shells on after extraeting the fuze, for the pur-
pose of emptying the shells over the tub.

Cut off the cap of the fuze; draw the fuze, and as soon as it is loose, hold the
shell over the tub and empty it.

If the fuze breaks, or is bruised so that the extractor cannot hold it, pour water
into the cup, and with the brace and bit bore out about 0.25 in. of composition;
pour in more water, and proceed in the same manner until the composition is
removed to the depth of 3 inches; then use the extractor again, or drive the fuze
in with the wooden drift. If this cannot be done, bore out all the composition
and wet the powder in the shell, by pouring water through the fuze ; then drive
in the fuze, and split it with the chisel, to get out the pieces.

Liniment fer Burns.

Sweet oil, 8 parts ; hartshorn, 1 part.
Or, equal parts of linseed oil and lime water.



CHAPTER ELEVENTH.

EQUIPMENT OF BATTERIES FOR FIELD, SIEGE, AND
GARRISON SERVICE.

EQUIPMENT OF FIELD BATTERIES.

INTERIOR ARRANGEMENT OF AMMUNITION CHESTS FOR FIELD,
GUNS AND HOWITZERS.—Plate 18.

The principal divisions of a chest are designated as the right fialf and the left
half, to a person facing the front of the chest.

The smaller divisions in each half, perpendicular to the sides, are designated
as first, second, third, &c., from the principal partition, each way ; the divisions
parallel to the sides are designated as the front, middle, and rear divisions.

Ammunition Chest for the 6-pounder Gun.

Eight partitions, (poPLAR,) four in each half, perpendicular to the sides of the
chest. The partitions are supported by fwo strips of wood at each end, forming
a groove in which the partition sliles; each strip is fastened to the side of the
chest with four copper nails.

In the first division of the right half are ‘two bolsters, for spherical case shot;
one fastened to the principal partition by 3 screws; the other fastened to the first
moveable partition by 3 serews.

One tray, for holding equipments, rests on the partitions in the left half of the
chest. The tray has two sides, twe ends, and one bottom, (POPLAR OF WHITE PINE.)
The sides and ends are dovetailed together and fastened by 12 nails; the bottom
is fastened to the ends and sides by 14 brass serews. Three finger holes are bored
in the inside of the ends, to lift the tray by ; and a hole is bored through the
middle of the bottom, to let the air escape when the tray is lifted out.
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Ammunition Chest for the 12-pounder Gun.

Siz partitions, three in each half, perpendicular to the sides of the chest, sup-
ported as in the 6-pounder chest.

Fowr bolsters, for spherical case shot; one of them fastened to the principal
partition with 3 serews; two fastened to the first partition in the right half with
3 serews, and one to the left side of the second partition, right half, with 3 serews.

The second and third partitions in the right half are made higher than the
others, to suit the height of the canisters fixed.

One tray, for equipments, in the left haif; made like that for the 6-pdr. chest.

Ammunition Chest for the 12-pounder Howitzer.

Siz partitions, three in each half, supported like those of the 6-pounder chest.

Twenty-one bolsters, for the lower tier of shells and spherical case shot, They
are cupped out to receive the balls, and have holes bored through the bottom,
for the fuzes to lie in. They are placed in the bottom of the chest, three in each
division, except the first division in the right half; they are fastencd to the
bottom, each by 4 sprigs.

Twenty-eight props, for the upper tier of shells and spherical case. Four of
the props are placed in each division, except the first one in the right half. Two
of them are fastened to each end of the chest, two to the left side of the prin-
cipal partition, and two to the right side of the first partition in the right half,
each by 6 copper nails.

"The rest of the props are fastened in pairs to the moveable partitions, each by
6 copper nails.

Six props for canisters, (0ax,) in the first division of the right half; three
fastened to the principal partition, three to the moveable partition, each with
3 serews.

Ammunition Chest for the 24-pounder Howilzer.

Eight linings, two in each of the front and rear divisions, fastened to the ends
of the chest and to the principal partition, each by 6 copper nails.

Four long partilions, two in cach half] parallel to the sides of the chest; they
are supported by the end linings and by two upright strips, fastened to the ends
and principal partition, each by 4 copper nails.

Two short partitions for canisters, in the rear division of the right half; each
of them is supported by 4 strips, fastened to the back of the chest and to the long
partition, each by 3 copper nails.

.
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Seven short partitions, for shells and spherical case shot: two in each of the
front divisions; two in the rear division of the left half, and one in the middle
divigion of the right half. These partitions slide into grooves made each by two
«upright strips, which are fastened to the sides and to the long partitions, each by
4 copper nails; each partition is formed of two pieces which slip into the grooves,
one over the other.

Thirty-three bolsters for shells and spherical case. Seven of them are fastened,
at the bottom of the chest, to the end linings of the two front divisions and the
left rear division, and to the principal partition in the right middle division, each
by 2 serews. Twenty-four of the bolsters are fastened in pairs on each side of
the short partitions of the two front divisions and the left rear divisions; twelve
to the lower half and twelve to the upper half of the partitions; each pair fast-
ened by 3 screws which pass through the bolsters and the partition. Two bolsters
are fastened to the left side of the middle partition-in the-right half, one to the
lower and one to the upper part of the partition, each by 2 screws.

Ammunition Chest for the 32-pounder Howitzer.

Siz long pertitions, three in each half; one parallel to the ends, and two par-
allel to the sides of the chest; each partition is supported by 4 strips fastened to
the sides and ends of the chest, or to the other partitions, each by 5 copper nails.

Four short partilions, one in the front and rear division of each half, made in
two pieces and fastened in the same manner as those of the 24-pounder howitzer
chest.

Twenty-one bolsters for shells and sphericgl case. Seven of them are fastened,
at the bottom of the chest, to the ends and cross partitions, each by 2 screws.
Twelve bolsters are fustened in pairs, as in the 24-pounder howilzer chest, to
the short partitions in the left half, and in the rear division of the right half.
Two bolsters are fastened, in like manner, on the right side of the short parti-
tion in the right front division.
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Serews and Nuils for interior of ﬂ/nmumtzon C/zesl\s

Size.

‘LLnﬂlh

DESIGNATION. | No. Kind.
& s For 2 bolsters for spher. case. .| 6| No.14|1.25 | Iron.
2 2 ) Serews g S XA eim s ey Tecbivrs | 14 | No.12 | 1. | Brass.
& @ { Nuils, for groove Strips voeoveuvanennes 128 3d | 1.13 ‘ Copper.
S For 2 single bolsters........ . ‘ 6 | No. 14 | 1.95 ‘ Iron.
£ 5 | Serews { « 2double do............. | 3| No.14|2. |
pog £50) brgaioa s Salnt v eveess 14 | No. 12| 1, Brass.
= | Nuils, for groove SUips. v vuevuveeuenans i 96 | 3d 1.13 . Copper
a4 For 3 bolsters for canisters . 9 | No. 14 | 1.25 | Tron
£8 Sorews § 121 3 Bolgors, or caplslers..-. | 9|No.14|1.5 | Do.
ci; s Nail ¢ bottom bolsters....ou.eeean B 84 | Sprigs. | 1.5 Do.
=~ @ | Jrars “ upper bolsters and strips.. . 264 3d 1.13 | Copper.
g (o For 9 single bolsters...... oen .‘ 18 | No. 14 | 1.5 | Iron.
&% QDS )« 19 pairs doubledo . vy ... 36 | No. 14 | 2. | Do.
S 2 ( Nails, for linings and Strips. oo voseeenns \."16 3 | 1.13 | Copper.
€ & ( grnns For 9 single bolsters..........| 18 | No. 14 | 1.5 | Iron.
2% “ o6 pulrs double do.....v... 18 | No.14 [ 2. | Do.
& 2 ( WNauils, for strips..... Soa eiaelnae e e e o "00 3d 1.13 ‘ Copper.
Bill of Boar zls fm anterior of .f]mmumtwn C/zests
Sy g P TN ; j nrmimxsxons, (mugh ) | ;‘ A il
DESIGNATION. .S [ = KIND,
22 ||Length, \\'idlh.‘ [;lhc‘:k‘ 3
. B f
In. | In. | In. |[Feet|
. [Partitions.....oeseveaena) 1 (1 168 | 11. | 0.6258.02 Poplar.
£ A DOUOM. « v vrneens| 1 22| 20. | 0.75 |2.29 oplar,
2] Tray. <sides.uveeeeennadf 1 92 | 10. | 0.75 |[1:15) or white
© ends.eveemeans 1f 20|11 | 1. [1.53 § pine.
1] 84|12, |0.75 |5.25Poplar.
g [Parhllons .g 1 42 145 !0.75’306 B
gz D o < s oon 1( 22120, | 0.75 2.99) ) Poplar,
& 8 ) Tray. Jsides......ooened| 1| 22| 7.5 0.75 [0.86 § or white
6N08ae oo sansa | L 20" | g IR R5RY plives
4 5 [Partitions.......oouun il 1| 120 | 15.5 | 0.75 [9.69|Poplar
g § Bolsters for lower tier.....| 1 54 | 10, | 2. 7.50 Do.
¢4 o | Props for upper tier....... 1 STOR e S 7.5 | Do.
=~ = | Bolsters for canisters......| 1 8 ‘ 10. | 1.5 ||1.870ak.
i 1 96 | 15.5 | 0.75 ||7.75{Poplar
g% J Partitions.......couenns 1 13 | 10.5 | 1.  [0.94] Deo.
&0 1 96 | 8.25/ 1. [15.5| Do.
AUE | Lining8seevesssssaoncss 1 54 | 15.5 | 1. |5.81 Dao.
&
21 - 1 108 | 16. | 1. 12. Poplar
g% Parutxons.............g 1 G{)' 851, 3 54 o
o = : |
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Ammunition carried in each Chest.

KIND. | No. ||wEIGHT. PLACE.
- { o S
FOR §-POUNDER GUN. ' || Lbs.
Shot, fixed..vssrsrrieess 35 || 266. In the left half, and in 4th and 5th
bk divisions of right half.
Spherical case, fixed......[ 5| 34.1 |In lst division, right half.
Canisters, ﬁ.\:e,d .......... 10 || 84. In 2nd and 3d divisions, right half.
Spare cartridges, 13 1b.....| 2 ‘ 2.6 | On the spherical case.
2 sec.—Black...| 2 ||
Fuzes... 5 3sec.—Red.....| 513 0.1 | In the fuze pouch, cr in bundles in
4sec.—Green..| 3 | the tray.
Percussiod primers....... 60 |~ 0.08 | ; .
Friction primers.......... | 401 0.52 | In lihelluhe pouch, or in bundles in
Priming tubes. .« e o vevuenn | 90| - 10.30¢] Y ; HHEHRY:
Slow match, yards...+-+ 6 | 113 |3 o the ammunition i right haf,
| 390.00
FOR 12-POUNDER GUN. |
Shot, fixed.. cvsivennannns 20 || 308. In left half, and in 4th division of
o ris Y right half.
pherical case, fixed......| 8 || 108. In Ist and 2nd divisions, right half. |
Canisters, fixed.......... 4 || 67.64 | In 3d division, right half. x
Spare cartridges, 25 Ibs. ..., 2 5.12 | On the spherical case.
2 sec.—Black...| 2
thjmﬁﬁxg;mmmmmmmmmmm
5sec.—Yellow .| 3 LBy
Percussion primers........ 40 || 0.05 4 ]
Friction primers... t 25 ” 0.33 Intl::l:gapouch, or in bundles in
Priming tubes. .... ‘| 20 11 0.30 ay-
gg’::’ﬁ[:’e':?h’}:‘irf]i I g “‘ %}g On the ammunition in right half.
| |[491.90
FOR 12-PDR. HOWIIZER.
Shells, fixed ........... o« 15 |1 157.5 | In2nd, 3d, & 4th divisions, right half.
Spherical case, fixed...... 20 || 250. In left half.
Canisters, f‘?sii—lﬂack 1$ I 2 47.4 | In 1st division, right half.
Fuzes... < 3sec.—Red..... 35 ‘! 0.7 !In the fuze pouch, or in bundles, on
B 4sec.—Green..| 18 S o6k the canisters, &c.
€rcussion primers........ 50 . .
Friction prilmers ......... : 0.40 Inﬂ:.ube gotuch, g: in_bundles, on
Priming tubes. . .. 0.30 & CONIEIN, e
Slow match, yards.....e.. 1.15 .
Port fires. . ’y il st o 1.15 D the canisters,

| 458.66 |
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Ammunition carried in each Chest—Continued.

KIND. NO. || WEIGHT. PLACE.
FOR 24-PDR. HOWITZER. Lbs.
Shells, strapped. .« «v ot .| 12 || 225.60 | In left half.
Spherical case, strapped...| 8 || 184.00 | In front and middle divisions of right
half.
Canisters. cvosveevennnien 3 || 63.75 | In rear divisions of right half.
[ Small charge.| 23 || 53.82 | 12 in middle division, left half; 9 in
Oartridves J ‘ middle division, right half; 2 on
L { canisters.
Largecharge., 2 ||  5.40 | On canisters.
2 sec.—Black.| 6
3sec.—Red...| 20
Fuzes .. .. Loec—Green| 7 0.40
5sec.—VYellow| 7
ercusionprimors- -+ 80 | 041 | nafor 12 pounder howiter
Priming tubes. ......... .. 10 0.15
Slow match, yards. ...... ] 6 1.15
Portfives . o soseomnisones| 4 1.15
535.72
FOR 32-PDR. HOWITZER. [
Shells, strapped........ ..| 81| 196.80 | I'ront and rear divisions of left half.
Spherical case, strapped...| 6 || 186.00 | Rear divisions, and right front di-
vision of right half.
Canister « vo oo cavnvoonss 1 || 28.50 | Left front division, right half.
: Small charge.| 15 46.50 T A
dges. § § 5.0 | § 1st aivis h half.
Cartridges Large charge.| 1 3.88 st division in each ha
2sec.—Black.| 4 ]
Fuzes ....{ 3sec—Red| 18I 0.98 | In fuze pouch, or in the middle di-
5sec—VYellow| 5 TSR
Frioton primets-r--.--+ 15 | 0:20 | {In tube pouch, or in the middle
Priming tubes ....covenss 10 || 0.15 Froae
IS,];YﬁTé‘Ch’ yards.. O g i%g } In middle divisions.

464.64
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Implements and Equipments for Field Carriages.

KIND. NO. || WEIGHT. PLACE.
FOR A GUN OR HOWITZER
CARRIAGE. Lbs

Sponges and rammers. ...
Sponge covers. ..t esean...
‘sorm and staff.¢........
Hand spikes... v cuienn
Sponge bucket.?...vene,
Brolonge i s w-vasbntvsiie
Linstock .7.....

‘Water bucket, (leather)~..
Gunner’s havresacks.4....
Tube pouch.?..ccoueses
Fuze pouch. % ..ccvvnnnn.
Neht-punh- 5 seoisianad
Gunner’s pincerss........
Fow hooki. oo aviasencons
Tangent scale.,.,... .
Thumbsialls...oceuieaaen
Priming wiré...ccoevianaas
Lanyard for friction primers
Gunner’s gimlet. . caovvaas
Fuze plug reamer.........
Tarpaulin, large.oovuennn

bk kot Bt DO ot ok ek ok ok ok DD bt bk ok bk bt et bt DONI— DD DD

[

Lt T
&

QO O O e e © O YD

LocococococowmacwoDoa wo
T o~ oo S0S©E a1

i

) 12-pdr., 11.6 lbs.; 6 pdr., 9 lbs.

On the gun carriage.

)
E On the gun.
g On the limber.

] In the implement trays, or in other
vacant spaces in the ammunition
chest.

In the tube pouch.

In the fuze pouch.
Strapped on the ammunition chest.

FOR A CAISSON.

Bollinoage, .t .ocmivsans
« Shovel, long handle.%.....
: ST TEEY A P
-Spare handspike.conesaa..
RBpare poless o . onaeeriaases
“Spare wheel viviaeinanans
& Tow hookg. seeeeiaaenses

DO bt bt bt bt ok ot

“Tar bucket.Z. .. yreseenns
“Watering bucket,” (leather)
»Tarpaulin, large....ouuua.

ok bk

In the places provided for them on
the caisson body.

ne in the limber chest, and one in a
caisson chest.

On the limber.
Strapped on the limber chest.

Two pairs of straps for the tarpaulins are fastened with screws to the edges
of the lid of the limber chest, at 10 inches from the ends. The straps are 1,25
inch wide ; the front straps, 24 inches long; the rear, 10 inches long, with
buckles ; each fastened with two 1 inch screws.
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Weights of Gun carriages and Caissons, equipped for Field Service.

FOR GUNS. FOR HOWITZERS.
DESIGNATION.
6-pdr. | 12-pdr. || 12-pdr. | 24-pdr. | 32-pdr.
. GUN CARRIAGE. Lbs. | Lbs. Lbs. Lbs. Lbs.
L T L T calee s 884 1,757 788 1,318 1,890
Gun carriage, without wheels 540 783 540 736 783
Two wheels. coveuivann. 360 392 360 392 392
Limber body, without wheels 335 335 335 335 335
Two wheels...... Sl . 360 360 360 360 360
Ammunition chest, with inte-
rior divisions.....oveeeans 185 182 206 198 192
Ammunition, packed ....... 395 497 | 465 541 | 470
Large Lupuulm Sagarbnschsete 54 54 | 54 54 | 54
Other lmplements and equlp—
HIBHE S v sionrs-twn wan niicn:es 83 86 83 86 86
Total weight......... 3,196 | 4,446 | 3,191 | 4,020 4,562
Number of rounds of ammu-
nition on each limber ..... 50 32 i 39 23 15
!
CAISSON. Lbs. Lbs. Lbs. Lbs. Lbs.
Body, without wheels....... 432 432 432 432 432
Two wheels....coecvvennn. 360 360 360 360 360
Two ammunition chests. . . . . 370 364 412 396 384
Ammunition, packed in do. . 790 994 | 930 1,082 940
Limber body, without wheels 335 335 335 335 335
W0 WHEBIR, L J0ide o sibcvon 360 360 360 360 360
Ammunition chest., 185 182 206 198 192
Awmmunition, packed in do. . 395 497 | 465 541 47
Large mrpaulm AEE 54 54 || 54 54 54
Other 1mplemcnls and spare I
TR e e e Sl 246 246 | 246 246 246
Total weight......... 3,527 | 3,824 ll 3,800 | 4,004 | 3,773
Number of rounds of ammu- 4
nition on each caisson and
18 JEMDEY: 1o s v viein s wace 150 96 117 69 45
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EQUIPMENT OF TRAVELLING FORGES AND BATTERY WAGONS.

One forge and one battery wagon accompany each field battery. They are
furnished with the tools and materials required for shoeing horses and for ordi-
nary repairs and preservation of carriages and harness.

Other forges and battery wagons, equipped for the general service of the army,
accompany the field park which contains the general supplies of ordnance stores.

The forge for the field baltery is designated by the letter A.

The forge for the field park “ # b B.
The battery wagon for the field battery & §f C.
The battery wagon for the field park & £ D.

EQUIPMENT OF A FORGE FOR A FIELD BATTERY.
Interior arrangement of the Limber Chest.

The chest is marked: Force A.

There are five boxes for tools and stores; one shoeing box, and one can for oil.

The boxes are marked: A, Nos. 1, 2, 3, 4, 5.

They are made of white pine, .75 in. thick, with loose covers of the same
thickness; the covers have three } in. holes bored in each end, to lift them by.

Two handles of double leather are nailed on the inside of the ends of the
boxes, so as not to interfere with the covers.

The sides and ends of all the boxes for the forges and battery wagons are
dovetailed together, and fastened with 8d. nails; the covers are made with clamps
on the ends.

Exterior dimensions of the Boxes for Force A.

1
DESIGNATION. [Length. Width.iDeplh Weight. REMARKS.

I
In. In. In. ‘
l

A, Nos. 1&3| 17.8 | 13.25 | 7.5 8.25

A, No.2....0 17.8113.25 | 7.5 | 9.75 rAp:uunmfl 5in. fromoneend

A, No.4....] 23.5| 8. 6.5 8. {A partition for oil can, at 5.25
' in. from one end.

A, No.5....] 39.8] 9.8 6.5 14.5

Shoeing box.| 16.5| 8. 6.5 | 4.7

| |

The oil can is made of tin, to hold one quart; it is five inches square and four
inches high, with a neck for a corl, one inch diameter and .5 in. high, near one
corner. Weight 0.9 1b. It is marked: A, SpErM oIL.
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Boxes Nos, 1, 2, and 3, are placed in the bottom of the chest; No. 1 against

the left hand ; No. 2 in the middle.

No. 4 is placed on top of Nos. 1 and 2, against the left end and the back of
the chest ; the division for the oil cun on the left hand.

No. 5 is placed on top of Nos. 1, 2, and 3, against the front of the chest.

The shoeing box is placed on No. 3, against theright end and the back of the

chest.

The tools and stores in all the boxes, and in the forges and battery wagons,

are sccurely packed with tow.

Contents of the Limber Chest of Forge A.

SMITH’S TOOLS AND STORES. NO. | WEIGHT. | PLACE.
|
Lbs. |
Horse shoes, Nos. 2 and 3...... ... Jbs.| 100] 100.00 | Box Al
Horse shoes, Nos. 2and 3.......... Ibs.| 100] 100.00 | Box A, 3.
Horse shoe nails, Nos. 2and 3......lbs.] 50, 50.00 ‘ Box A, 2; large div’n.
Washers and nuts, No. 2......coceoenlf 30]  5.25 |)
Washers and nuts, No. 3....oeceeenanndl 10 3.20 |
‘Washers and nuts, No. 4....... R R | [ ‘
Nails, No. 1, Coevnen L N Y B (T
Noils, No: 2, Civevesnnavmsiiceawdbd 1 1700
Tirebolts.csveriersseirimansansesnsd 200 5.00 | InBox A, 2.
Keys for ammunition chests. «s 8 1.8 ‘ 91.11 lbs.
Linch washers...cceumeaceneesianaed 8 7.30
Lol PIng.. icss o o o ibam mwbsaiassied’ 1121 (B.AT |
Chaing, Nos. 1 and :icavvavsosenedfl| 2 1.54
Cold shut S links, No. 3.veveeenneenass| 500 2.50
Cold shut 8 links, No. 5.ccvveiiuinann. 12,  2.00 |)
Hand cold chisels.. TR T 2l 2.00 N
Hardiesconosine, sewencenvaonsasansest 1 0,75
Files, assorted, with handles...........| 12| 10.00
Bollhess oo oAt oo sviv shinves s s sk weale i, 150
Hand punches, round and square......[ 2/ 2.00 |
BEEEW WTENCH . o vo oo spinvrst e bocnswawst. 1]  2.49 |
Hand screwdriver..vveeeeeneesesaa.t 11 0.32 I }In2%osx2‘?l;4_
Hand vice.ovouun.. cervsasrivassanasy oI 3.00 1 i
Pair smith’s callipers. e o e veveveneeaasd 1) 0.40
Taps...... 4 1.50
Pall;sdies“}Nos. 1,9,8 a0 fuveeens g e
‘Wood screws, 1in., No. 14.......groce] 1| 2.10
Quart can of sperm oilsveeieviianeaan 1 2,70 |]
Carried forward..........[....| 319.63
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Contents-of the Limber Chest—Continued.

|
SMITH’S TOOLS AND STORES. | NO. | WEIGHT. PLACE.
Brought forward.............. 319.63
Fire shovel...oouiuuunns & 0 0 ks 1 3.05 )
IBOREP. +'s nve. 00 i 057052003 Sros a2, 1.90
FIDIIL BYODY. o's.0 0o /s s w54 S Pt M55 O o 1:85
Hand hammer...... shinn B e |3 3.50
Riveting hammer. ... P e e 1.05
Nailing hammer, .o ooevutn T i & 1.80
Sledge hammer. . . ... eeemsesssaeeess 1| 10.50
ghisels for hot iron....... g 3.80
hisels for cold iron........... 3.00
Smith’s tongs......... 3| 15.00 IHS%O())(;}I;:'
Fore punch..... st e e s 1 1.00 & 4
Creaser....... wos b B bk 6 1 1.00
NG S v ne = e vsa n bt AT e 2.40
DRGliolaw: s ioimvsvaiasve s SR R | 5.00
Round punch .......... Gomviviaedicgaamnt) J. 2.10
Tap wrench....... o3 leve Sieta e se goere 1 3.75
TR0 (W Tl S o R e v 1 6.25
Nave bands, developed. . cvveuviiennns 4| 11.75
Tire bands, developed...ueousneunes st R 2.75
Shoeing hammer ..vveeoeieiiriiiniens. 1 0.82
Pair pincers ... eo0vvuns e e e s | 2.00
Rasps, (12 inches) cvovsviiivunnasens -2 2.15
Shoeing knife .. v eeovsrisasssenariness 1 0.33
WOBETNIGE: due sch s o ofinon s snat idpieal ~ 0.30 | { In shoeing box.
ST R A 1 0.85 12.75 lbs.
Nail punch.... 1 0.80
Clinching iron . 1 1.00
Oil stone... ..., 4 1.50
Leather aprons. ........ 2 3.00
| Fastened on inside of
Iron square...... A T L R 1 2.00 the chest cover with
two copper clamps.
Padlock «.ovvieennanns Fiteii e g o 0.50 | On the chest.
Ear biekeloi o s aifawg s bl oo BT E 7.00 | On its hook.
BoXes ..vviininns esassinvemasal (B4 53:45
Tow for packing «..cvvvvvneansdoaed 5,00
Total s ees o vsonevmnntonsed 480,38
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Contents of the Forge Body, A

Box A, 6, of the same dimensions as A, 1, is carried in the iron room.
To put this box in, or take it out, loosen the thumb nuts and raise the rear
of the bellows an inch.

TOOLS AND STORES. {NO. | WEIGHT. PLACE.
Lbs.
Water bucket, wood....ocoevnvunennn) 1 10,00 | On its hook.
1% 1)1 IGTRPUROt SRR S e eso; 11100.00 | On the fire place.
VA0E. s on0vais s R souw gwis wone 1| 29.00 | Fixed on the stock of
the carriage.

Watering bucket, leather, covevaues.. 1 8.00 | On the vice.
Bituminous coal....... o Y e .lbs 250 | 250.00 "
s R i il I ok R
Padloch vvesicecns oives & B b 1 0.50 | On coal box.
Horse shoes, Nos. 2 and 3 v..1bs. 100 | 100.00 |Box A, 6,in iron room.

Square iron, § in. and § in..........lbs.[100 | 100.00

] i
Flat iron, 13 in.X § in., 1m><’m In the iron room.

, The bars not more

and 1} in X* Wi wvnten grsesins lbs. | 50 | 50.00 ’
Round iron, 3 in..cvevvenen. vereeaddbs.| 50 | 50.00 | | 3::"5 iaiietirl)?ln%r,)
Cast steel, £ In. square.............0bs.| 5 5.00 2b qdl
English blister 107 R I P Ibs.| 5 5.00 oot
ST s 1 8.25
S 2.00
Total, exclusive of ¥ice..ovveeensl. .. 693 50

Note.—100 lbs. of horse shoes, assorted, contain 90 shoes.
1 Ib. horse shoe nails, No. 3, contains 140 nails.
1 Ib. horse shoe nails, No. 2, contains 112 nails.

EQUIPMENT OF A BATTERY WAGON FOR A FIELD BATTERY.

Inierior arrangement of Limber Chest.

The chest is marked: BatTery wacon, C.

The tools and stores are carried in four bozes, marked C, Nos. 1, 2, 3, and 4,
respectively, and in on¢ oil can.

The boxes are made of white pine .75 in. thick, with leather handles inside,
and loose covers, like those of the limber chest of Forge A.

The covers of Nos. 1 and 2 are .75 in. thick; those of Nos. 3 and 4 are .5
in. thick.
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Exterior dimensions of the Boxes.

Length. ' Width. ] Depth. |[Weight.

DESIGNATION.

In. { In. In. Lbs.

GONO, Lo s sasssncsmmonnnnenesisvel 17.8 13.25 1.5 8.25
7 No. 2. i e s e se e CEa sy 26.5 17.8 75 17.5
C, No. 3ivevnemnrencmensenaasea.| 39.8 | 9.8 | 6.25 12.5
EEING, 4iisspsooesvasiamsionsens ool 39.8 wl 8. 6.25 11.

No. 3 has a parjition, at 5.25 from one end, for the oil can.

No. 4 has two partitions perpendicular to the sides, making three divisions
15.8 in., 10 in., and 11 in. long, respectively.

The oil can is like that for the limber chest of Forge A, and is marked: C,
SpPERM oIL.

Boxes Nos. 1and 2 occupy the bottom of the chest; No. 1 against the left end.

Nos. 3 and 4 are placed on top of Nos. 1 and 2; No. 3 against the rear of the
chest.

Contents of Limber Chest jor Balte'ry Wagon, C.

TOOLS AND STORES. NO. | WEIGHT. PLACE.
CARRIAGE MAKER’S TOOLS. Lbs.
13 T IR E SRES R o S 4.00 |} Fastened totheinside
Tenon saw, (14 m) o s aree p s 1.50 of chest cover.
Jack plane....... taes asmesesssranans 4.15

\
|
Smoothing plane. .vveseeeemeeesnnans
Brace, wnﬁx%bus....... N

2
1
1 v
1 ’
1 ,
Spoke ghave........ 2 Geziviams e susiniesle Rl (0 rd0
I A S e 1| 0.30
Plane irons . .. 2( 1.05
%av’v s?éf 1| 0.25
ule, (2 feet)., 1] 0.14
Gimlets..... sacinia 12| 0.95 In Box C, 1.
COMPASSES. e s v veessammnnneres. . pair. 1| 0.18 17.20 lbs.
Chalk line...svuer.. ..................‘ 1] 0.10
Brad BWIS.cises 515550 55,00 syaes sassvesich 2 | w0517
Seriber. .o vitiiiiimiiiiiiinieeen 11 0.15
Sawﬁles,(4‘m)....................[ 12| 0.87
‘Wood files; (10°i0.) ccvsvsoversonscas el 2 1010
Woodrasp, (10 in.).. R | ‘ 0.40
Trying square, (8 in. )................ 1| 0.60
Hand screw driver...... Skt s caesmvan ol 0,38 ]
Carried forward....ovvenslsa.] 22.70
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Limber Chest for Battery Wagon, C—Continued.

TOOLS AND STORES.

[

No. |

WEIGHT.

PLACE.

Brought forward......oouuluun,

CARRIAGE MAKER’S TooLs—Cont'd.

Ofl MIDBB:sis 4.5 w94 o 1 o 53 83 ovk s 0/ nis w6
Brofd ‘aXe: 005 066 s b i3 woibinnns s

Hand axé coveeotrcvssoeccsansiia ceve
Claw hatehet:. . sii iaies dvvdesvi sama
Claw hammer. « .o ovevviaeriess
Pincers, (small).......... o pair.

k] S o S TR
Framing chisels, (1in.and 2in.).vevees]
Firmer chisels, (3 in. and 14 in.).....
Iraming gouges, (1in. and 1§ in)......
Augers and handles, (}in. § in. &  in.)!
Screw wrench: cioecenrveosicaaias

Felling axe
Adzevi onss
Framesaw .. .covcuinvee seesans canes
Quart can of sperm oil. ...ovviiiaias,

%wilh hanaleglin, cosvss.a

SADDLER’S TOOLS AND STORES.

IEADEES o« o v s pim T Bespiaas &
CHANY weea s inn veiinioinss 3 ¥ ey s s AR WIS o s

BHammer . veosos o0 s SR i e
Shoe knife, c oo evivvoeae ok ppibenicEwy
Fralfcvound Knifo. . o « ol ity ve <Snas o »
Shears.sccesrocaerissnacsaeesss pair.
Sand stone. ....vvee. N e R
Rle; (DTEEL). 2 vis ot soe sitliies dasvassias
N v v iso s bt s s sd v niios s sasvaste
Awls and handles...ovvveevneansenann
Punthes. .. vassesvisessns

Pincers...
Plyers....ccss @
CIAW OIS b e cs o & a55:8 0.0 003 s Hiks B mals
ORBRBOE. 2 win o5 09 iiow sray 4 B g et ey
TERTDIEET 08 sas0s e o suv b wode e e s
Strapawl e ceeinieiiiiiaans sricems sl
Bees’ WaX.cetereenaensssnamanaesalbs,
BISCK WAXS s oo svs s wiveis wnoin o onrae swlOED
BB v vx ves i dai s e ivss a0
Shoe thread....oeeeveeseossassasalbs,
Patent thread. ss s esasssscecssssoasalbs,

bt b ek bt et QO DD QD DD bk et ok ot ek ot ok

1

-
tov-oomm»—-.um-u—u.-mwS»-u_.,..._.._‘._‘ B i

Lbs.
22.70

NWE WD N0 G Lt et RO N O
NNAWO WO (=1 g

In Box C, 2.
32.23 lbs.

-

In Box
23.25

8
2w

Box C, 4.
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Limber Chest for Buttery Wagon, C—Continued.

TOOLS AND STORES. NO. | WEIGHT. PLACE.
Lbs.
Brought forward......... il ornie ) 0962

SADDLER’S T0OLS AND sTOREs—Cont’d.

Buckles, (assorted, .75 in. to 1.5 in). d% g (1).00

Tacs.................. ......... .15

Gunner’s callipers ..... o 1 0.50 1"2%0’56?584'

Shoe KNiveS.cc covevavsvonssrannoas aed 2 0.18 g 2

BUISHOB: a'sav s s v we s v voonpliings] 2 0.20

o B L RN PRI ol | 0.50

RLHE DROKBE - o o 00 o v ias s a'ines o as'e ot 7.00 | On its hook.
BORES sty s mnetamivns s o LR SR 4| 49.25

Tow for packing....eovvvenraedloael  7.00

Toml.....................‘ 162.59

Interior arrangement of Wagon Body, C.

A TiLL, 9 in. wide and 9.5 in. deep, is placed at the back or right side of the
wagon body.

AN axe rack extends along the whole length of the body, on the left side, 11
inches from the bottom; it is 2 in. deep and 1.5 in. wide, and is fastened to the
side by the middle rivets of the side studs, and by 5 wood screws. The rack
has notches, to hold three axes, a hatchet, and three hand bills.

Four boxes, for stores, marked: C, Nos. 5, 6, 7, and 8.

One box, marked : C, CaNpLES.

Exterior dimensions of Boxes for Wagon Body, C

DESIGNATION, |Length. Width. | Depth. ‘WeighL REMARKS.

In, | In, { In. Lbs..

C,Nos. 5&6 23, | 18.5 ’ 11.25( 17.5 (No covers.. ) Of hard wood, 0.75
C,No.T.... 23.5|20.25 14. | 28. |Loose cover § n. thick.

C,No.8....| 13. | 13. ‘ 5, 6. |[Div. into } White pine, 0.625 in. thick,
Candle box..| 11, 6.5 | 5.5 | R.85/fourparts § withcovers »hinges, & locks.

Seven tin cans ; two marked : C, Nears' Foor oL ; one marked : C, LiNsgep
oiL; one: C, TuRPENTINE ; two: C, OLIvE paINT ; one: C, BLack PaINT.
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Dimensions of Cans for Wagon Body, C.

|
KIND. }Capncity. Diam. |Height.||Weight. REMARKS.

i |
In. | In. ' Lbs.
For neats’ foot oil..| 2 gals. | 8. 11.5 || 2.2
¢ linseed oil and’ ‘
turpentine....| 1 gal. | 6.
i : I Flat tops ; opening cov-
¢ olive paint.....25 lbs. | 9.75  10.25 3. e D
« black pamt. ...| 5 Ibs. |7 8.5 15 g wred Wil SRace DUEh,

Rounded tops and necks
10. 1.37 for corks.

soldered on.

Two kegs, for grease ; exterior dimensions:
Diameter at the bilge............... 10.5 inches.

Diameter at the heads .. ccooovvienes 9,75 ¢
Height c.eoneeniiinniiieanenn, o st YO 2D FNEH
Weeightie o e o =nia. ooy coeaees B lbs.

Contents of the Wagon Body, C.

Box C, No. 5, is placed on the bottom of the wagon, next to the pile of har-
ness which occupies the reur part of the body. Box No. 6 is on top of No.
5; No. 7 on the bottom of the wagon, in front of No. 5; No. 8 on top of No.
7. The candle box in No. 6.

TOOLS AND STORES. | NO. || WEIGHT. PLACE.
Lbs.

Linseed oil....eo...gal| 1 9.17 |In 1 tin can )
Spirits turpentine....gal.l 1 8.77 | “1 do. In Box C,5.
Olive paint.........bs. 50 || 56. |“2 do. 50.44 lbs,
Black paint.........lbs.| 5 6.5 |“1 do.
Paint brushes..........| 12 3.00
Sperm or wax candles, Ilbs| 5 7.85 | | In candle box.
Rammer heads.........| 4 2.90
Sponge heads.........., 4 3.20
Sponges....cieeeeann.| 12 3.00
Priming wires..ovv000..| 3 0.24 | { In Box C, 6.
Gunner’s gimlets.......| 3 0.24 28.73 lbs.
Lanyards for friction

Tabesltiven. o onsy] 4 0.40
Cannon spikes.........| 6 0.30
Dark lanterns. ...vvvnaf 3 3
Common lanterns......| 4 4.60 | )

Carried forward. .. .l....l 109.17
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Contents of. the Wagon Body, C—Continued.

\
TOOLS AND STORES. | NO. || WEIGHT. PLACE.
Lbs.
N Brought forward .. .{. o lggég b
eats’ foot oil ..... gals. 2. n 2 tin cans.
Grease. ..o oveeu...lbs] 50 | 60, “2kegs.... g In Box C, 7. 92.80 lbs.
Nails, (44,6d,8d,10d) Ibs.] 20 || 20. [Box C, 8.
Felling axes...ceieeees| 2 12,
Claw hatchet...... ...[ 1 2. In the axe rack.
FIant bills o oo vveivoe] 2 4,
Caisson stock.o...v.v..f 1| 35,  |Under the till, against the side and rear
of the wagon.
Rammers and sponges..| 3 || 13.5 On the caisson stock, against rear end.
DDOKER: oo v o0 0 55 w00 02038 40 | 72.  |Onthe bottom; piled lengthwise against
| the front end.
Fellies...eovvvveineass 24 || 160.  |On the spokes, crosswise.
Grindstone, 14in. < 4in.| 1| 50. On the fellies, against the left side of
Arbor and crank for do..[ 1 6.5 the wagon.
Screw jacks cocoessaed 3f 75, [On _:Ihe fellies, against the front and the
till,
Wheel traces . ...oonse o 10 || "47.5
Leading traces.........[ 10 | 57.5
Collars...cevne.. 6| 2.5 In a pile occupying 30 inches at the
Girths..... 16 | 11. rear end of the wagon, between the
Whips....euens. 16 8. left side and the caisson stock, and
T e I T 8 up to the top of the till ; the collars
Halters L . 20000 aan iy 61 21 piled oneachother,from the bottom.
Halter chains..coo.....f 12 | 15.5
Hame straps.. coqevee s 25 4.5
Spare nose bags........[ 12 || 13.5
Sash cord .......pieces.| 6| 10. ; O the hiarosss.
Slow match........yds.| 50 6. |On box No. 7, to the left of No. 8.
Elevating screw........[ 11 15.75 :
Pole yoke.............| 1| 12.25 i On the pile of harness.
Harness leather. .. .side.| 1 || 25. Under thetill, in front of the pile of har-
Bridle leather........do.| 2| 22. ness, and against the caisson stock.
Prolonge..........e...] 1| 18. [On box No. 7, in front of No. 8.
0 R [ 9. (In the till, against the front end.
Carried forward.,..[,...|| 993.97
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Contents of the Wagon Body, C—Continued.
1

TOOLS AND STORES. | NO. || WEIGHT. } PLACE.
2 1 |
Brought forward ...|....|| 993.97 |
Scythe stones. ..o ov... 4| 6. |Inthe curve of the scythes.
OPAOEE vs o v vz anie 6 | 30. |Inthe till; the bitsagainst the rear end.

Pick axesand handles...| 2| 13. [Between the spade handles.
Corn sacks.eoeenavea.| 24 || 20,  [On the scythes.
Tarpaulins, 5 feet square.] 2 || 18,  |On the corn sacks, against front end.
Reaping hooks...... eos| 4 ,‘ 3.85 |Fastened to the ridge pole with a wood-
en clamp and a leather strap.
Scythe sneaths.........| 4| 12. (Fastened to the ridge pole with two
leather straps and Duckles.
Spare stock for battery

WAZON.sevsvsnnannss| 1 ‘ 90.  |In the spare stock stirrup.

i
|

PadlocK ... euvsernennns 0.5
Watering buckct.. D | 8.  |Tied to the forage rack.
Forage........ T T PO | PO In the forage rack.
Boxes ........ 69.
LOWiivn e vv o suwvalmvil| © 2445
Total...... S kel 5 |/1288.82 |Exclusive of forage.

EQUIPMENT OF A FORGE FOR THE FIELD PARK.

Interior arrangement of the Limber Chest.
The chest is marked : Forge B.
Four boxes for tools and stores ; one shoeing box ; one tin can for oil.
The boxes are marked B, Nos. 1, 2, 3, and 4, respectively. They are made
like those for the Forge A.

Exterior dimensions of bowes for Limber Chest of Forge B.

DESIGNATION. 1Lenglh lWldth \Depth Wel"ht REMARKS.
In. In. In, || Lbs.
B, No.1...... 17.8 13.25 7.5 | 8.25
B, No. 2...... | 96,5 | 17.8 | 7.5 17.5 p
B,No.3......| 923.5 8. 6.5 | 8. Partition for oil can, 5.25
B,No.4......| 39.8 9.8 | 6.5 14.5 in. from one end.
Shoeing box,B; 16.5 8. 6.5 j 4.7

The oil can is like thet for Forge A ; it is marked : B, sPERM O1L.

Boxes Nos. 1 and 2 occupy the bottom of the limber chest; No. 1 against the
left end.

No. 3 is placed on top of Nos. 1 and 2, against the left end and the back of
the chest.

No. 4 on top of Nos. 1 and 2, against the front of the chest.

The shoeing box, on No. 2, against the right end and the back of the chest.
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Contents of Limber Chest of Forge B.

TOOLS AND STORES. NO. || WEIGHT. PLACE.
Lbs.

Nuts and washers, No. 5....... ) ol 5.00

Nuts and washers, No. 4.. 6 3.22

Nuts and washers, No. 3..........| 10 3.20

Nuts and washers, No. 2.00vvennn. 45 7.88

Nails, Nos. 1and 2, C......... Ibs.| 2 2.00

T [ R s 20 00

Rivets, for ammunition chests...lb.| 1 00

‘Washers for bolt heads, Nos. 3 & 4..| 20 50 Box B

Keys for ammunition chests. .. ... .. 5 .80 | L In Box b L

Pole prop socket and ferrule....voas| 1 .30 S3.400

Linch washers......c0ovieveeen... 8 00

Shoulder washers....oevvveieneed 4 00

EANCH DIDE S e viv szionvings  Fioy chente| A3 .00

Chain, No. 2.. . oo ofeet 75

Pintle hook. .. 20.00

Cap square . ....... i ces 00

Tire bands, (clips,) developed. ... .. 75

Heading tools, for bolts...... sas ke 00

Heading tool, for nails.............
Tire punches,

Round punch, 3 with handles. ...
Square punch,

Square hand punch....eau.... oy
Round hand punch..o.vve.,... o
Gentre panche. . «ovinsene oo
e it N R e
Set hammer, flat. .. vvvviiervnenn.,
Set hammer, half round......

Chisels, for hot iron,) .

Chisels, for cold iron, ; with handles.
Hand cold chisels...covveenaans..
ISR DN SRR
Nail claw. vvvv.. SR S E e e
Tire circle..
Bevel vice . .

Hardie. A«
| ] T T Ry
HANE BXED s iais oo weies &
Screws, 1inch, No. 14......groce.
Small hand vice ...oovvivennnnn...
Hand screw driver...voviuennenas
Taps

Dimed b3 44, 8, and i, d il
Gimlets, assorted......
Small punches. .........

Carried forward. .. ...

~

Pt e e e o e G0 DD DD D bt et et ek et e e fed RO B DD DD et b DD

ot
OO O O bt s ot

—

Shomonoom—oD

oo OOU‘U\U\CC%OOOU\OQOOOOO

DO =D vxwo‘—»-ov;too:.hmm»-c.---wwwnw Eowoow‘\l_q—u-fc:—«s.n' s

.

DWO ORI IWOT

. In Box B, 2.
73.30 lbs.

Box B, 3.
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Conlents of Limber Chest of Forge B.—Continued.

TOOLS AND STORES.

NoO.

WEIGHT.

PLACE.

Brought forward. .....[,
Spring compasses. .. .. .00, . . pair.
Files, assorted, with handles.......
Ironwnregauge s®aes s enannsive e
Scribingawl. ... civieaiiiiia
Callipers e coceesviseenssees pair.
BETEL <o <« vareansinennin senisubissens
Trying squnre....................
o Ao g A R £ L T
T RS N A N
Quart can of sperm Dl 0 e ok

Nave bands, developed......ov...
Hand hammer... cccooivenianas
Riveting hammer.....cooeuenes.s
Nailing hammersseveeieeiinans

Sledge.eovarireeeiiiin.
Fore punch. .. covcanuit s e sismenenn
Creaser s o es snses saiegiiannses s

Screw wrench....co0vuen..
Smith’s shovel ..

Smith’s poker....... e Sere

Split broom..........
Tap wrench, with 4 holes St
Ditstock: oo co0vse Finres Ralsiel dusih et

Tracing point. .
Augers, 3 in. and L in. ,(wuh handles)

memg chisel.,.....
Felling axe jysoaivad . aea’s oo Juslvinn
Shoeing hammer............ o ke s b
Shoelnvpmcers......
Shoeing rasps........
Britelelis, : civaviivs os saeisivsivin e
Nail punch.. ias .
ToeKnile: seaesescsossnsas
Clinching i oM. e s s

Shoeing knife. .
Leather aprons.
Ot stone.. < susdios

Iron SqUar€.sseseecvescreecscnces
Padlock s« vouiesnoniennnvnmensaad

Tar bucket.. .. ....
Boxes..

Total e s aillont

o

P bt et B e ot o ok ek ot e bt DD Bt o

Lbs.
167.42
0.15
10.00
0.25
0.15
0.40
0.35
0.60
0.15
1.50
2.70
11.75
3.50
1.05
1.80

SOW DL en i 19 =)

O NS WS LW
SSHESSSHuSY SESSado

.CD WV HLOHOODNDS OO~ UOoOSW
(=}

In Box B, 3.
26.97 lbs.

In Box B, 4,
59.37 lbs.

In shoeing box.
12.75 lbs.

Fastened inside chest cover.

On its hoolk.
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Contents of Forge Body, B.
Boxes B, Nos. 5 and 6, of the same size as A, No. 1, are carried in the iron
room. To put these boxes in place, loosen the thumb nuts and raise the rear
of the bellows one inch.

TOOLS AND STORES. NO. |WEIGHT. PLACE.
Lbs.
Water bucket. ..cvoevacnnnans 1 10.  [Onits hook.
Walenng buckel (leathen).. R . | 8.  On the vice.
Anvil... e T 1| 100. [On the fire place.
WABRY vs o eveiin os s s van edewes 1 (R ans {On the stock of the forge.
Square iron, (§to1in.)....Ibs.[100 | 100. |
Bl s, (l’ % l>< |} In the iron room. Bars not
n the iron r r
ROU:]?«l(i-ng: 1(-???; 1)n e {t:' gg gg more than 3 feet long. Square
B A Ibs.| 10 || 10. iron in two bundles.
English blistered steel... ... Ibs.| 5 D
Horseshoes, Nos. 2& 3.. . ..1bs.|200 || 200. ; 3
Horse shoe nails, Nos. 2 Iﬁ;{:??sil?éusc,hand L
BN B b sioiissinis o0 dine s sl BB 2 11420, 5 :
Bituminous coal.. ..... ...lbs./250 || 250. h
Coalshovel. .o voanddividoied 1 4.7 EI" thecost buxs
PadlGElsi e cvv e e snns s Lagin - | 0.50 {On coal box.
BOXBK: w0 vsasan ¢ nwalbs] 2 16.5
BOW o b osavsanine s eenals dals 3>

Total.eeeesarasaeas. 827.75 |Exclusive of vice.

EQUIPMENT OF A BATTERY WAGON FOR THE FIELD PARK.

Interior arrangement of Limber Chest.

The chest is marked : BarTery wacon, D.

Two cleals, of oak, are fastened to the ends of the chest, each with four screws,
1.5in. No. 14. The cleats are .75 inch thick, and 1.75 inch wide; their up-
per edges are 7.5 inches from the bottom of the chest.

" Two bozes, marked D, Nos. 1 and 2, occupy the upper part of the chest, rest-
ing on the cleats; No. 1 against the back of the chest. They are made of white
pine, .75 in. thick, with leather handles and loose covers, .5 in. thick.

Each of the boxes is 39.8 in. long outside, and 6.25 in. deep.

No. 1 is 8 inches wide ; it has two partitions 5.25 inches from one end, and
7.5 from the other, in the clear. Weight 11 Ibs.

No. 2 is 9.8 inches wide, with two partitions, 14 inches from one end, and
11.8 inches from the other end. Weight 13 lbs.
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One oil can, like that for the limber chest of Forge A, marked : D, spErm o1L,

Five wooden clamps, for saws, are fastened to the interior of the chest cover,
with twelve screws.

Two brass clamps, for webs or blades of frame saw, fastened to the interior of
the cover, each with siz nails.

Contents of Limber Chest, for Battery Wagon, D.

TOOLS AND STORES. NO. i WEIGHT . PLACE.
[
CARRIAGE MAEER’S TOOLS. ; Lbs.
Bench planes............| 4 16.00 |
Wood clamps...coveeses 2 12. |
Oil stones. . St ) 3.
Brondaxe. . o ooonoeeens 1 e
Hand @xe . bl feinend] 5351
Pellinglaxe. .. .cccoevress 1 6. 1
Hand hammer...........| 1 1.50
Claw hatchet...... Areihis - afll . 24 1
1 3.30 |
1 3.80 | | Packed with tow in the bottom of
i 12-5 ] the chest.
Firmer chisels ....... el [ 2. 10 ok .
GlougeR ™t . .\i s aniens S 5.
Frame SaW o « ssamosoinses| 1 4.50
Screw wrenches. cevveien. 2 4.54
Augers and handles......| 6 4.70
Claw hammers....o.00.e.| 2 3.00
Saddler’s mallet. ......ov. 1 1.75
Saddler’s clam....oooeses 1 s )
Braceand 24 bits.........| 1 4.35
Pincers, small... .. .. .pair.| 1 1.
Callipers. .....oovvoupair.| 1 0.40
Spoke shaves...ovienees| 2 0.60
QaNEER (. R Senvvies s B 0.60
ls:'laneirons.............. 6 g.]5
AW BEleeaecsorerrasses Jf 1 25
Trying square ..... ceeend 1 0.60 | ( Box Dy 1.
T B S SRR TR L) | 0.35
Rule, (2feel)............ 1 0.14
GAIBIS - Laan e ras vs s/ 12 0.95
Compasses......... pau ' 0.18
Chalk line.. . & st ol 0.10
Brad awls....ccoveennaad 2 0.17 |
Carried forward....|....|| 119.08
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Conlents qf Lzmber Chest for Battery Wagon, D-—Contmued

TOOLS AND STORES. | NO. || WEIGHT. 5 PLACE.
| !
Lbs.
Brought forward +..v.fu. .. 119.08 ‘
Scrlber................; 1 0.15 |
Taper files, (4 mches) . 12 0.87
Wood files..oosseeroanns g ggg’
Woodrass,...........\ |
Compass sr;uv. ........... i 0.30 | ([0 Box D, 1. 27.521bs.
Hurncss buckles. . ..groce. 1 4. )
Tacks. . ceeenesoML 100 2,50 |
Quart can sperm oiloceevs 1| 2.70 il
Hand saws. .. oeemmsoees| 2 4. ' Fastened to interior of chest cover,
Tenon SAWS vassesevvases 2 3. with wooden clamps.
Webs or blades for frame| }
S B R 0.75 1 Do. with brass clamps.
SADDLER’S TOOLS AND | l
STORES. ‘
Hammer. . « oo osasaseere 1 0.65 |
Shoe kmves wyaiscdd 6 0.54
Half round kmfe.........\ 1 0.28
Shears. . A pair.‘ 1 0.47 ‘
Sand sloncs ...... b Bt 3 4.62
Rule, (2 feet) ....eenvenns 1 0.14 |
Needles, assorled ......... 600 0.50 |
Collarneetlles ceeninneaes] 5 0.05
L R T Sieiees] 56 2.25
Awl handles... iV . ‘ 6 0.60
Punches, (ahsorled) waasns 6 0.66
PIncers . ...oviese ..pairs.| 3 2.95 In Box D, 2. 30.24 lbs.
Plyers..oceovescises pairs.| 6 1.32 :
Claw t00lSe. v+ veveven e . 3| 0.36
GRBBBEIB. s o v oo s o cvnveaarsl B 0.45
Suapﬂwls..............I 3 0.03
Gauge knife ......... vl 0.80
COMPAsSES. .« ensne pair.| 1 0.18
Thimbles .. . 6 0.09
Brislles.............. 1 2
- Beeswax ... .. 3 3.
Black wax e 5 5.
Patent thread..... 5 5.
Padlock. . .vasceseaens 1 0.50
Tar bucket..covesvessass 1 7. | On its hook.
Boxes.. Senws) 9 24,
IR g i K 5.25
Total s vuueseee]ss. ] 208.50

21



322 CHAP. XI.—EQUIPMENT.

Interior arrangement of Wagon Body, D.

A till, on the right side of the wagon,

Jn axe rack, on the left side of the wagon body,

Eight boxes, for tools and stores, marked : D, Nos. 3, 4, 5, 6, 7, 8, 9, 10, re-
spectively.

One shoeing box, marked D.

g as in Battery Wagon C.

Exterior dimensions of Boxes for Battery Wagon, D.

pEsIGNATION. | Length. | Width. | Depth. || Weight. REMARKS.
In. In. In. Lbs.

D, Nos.3&5.| 23.5 20.25 | 14. 28, Hard wood L5 i
B, go. :é ) %5 23.5 14. 34. thick, with hinged
2 NO: Boeiniae 5 19.5 10.5 21. coverseani FonE
D, No. 7..... 31.5 19.5 8. 26. ’ 5

White pine .625 inch
D, go. B ns 12.5 8.5 7.5 4. thick; with hinges
D, No; D.....| 13: 13. 5. 6. and Logks. NGB
D, No.10.....| 14.5 6. 5.5 3.5 ) div. into 4 parts.
Shoeing box...| 16.5 8. 6.5 4.7

Eight tin cans: Two of the capacity of two gallons, for NEATs’ FooT oIL and
LINSEED OIL ; three of one gallon, for the same oils,’and for TURPENTINE ; two,
for twenly-five pounds each of oLive rainT; and one, for five pounds of BLACK
paINT. They are made like those of the same capacity for Battery Wagon C.

Two kegs, for grease ; like those in Battery Wagon C.

The clamps and other fixtures on the interior of the wagon cover, are men
tioned in the list of contents. :
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. Contents of Wagon Body, D.

TOOLS AND STORES.

‘Gtun carriage stock, (ironed).

Caisson stocks, (not ironed).
Splinter bars .......

‘Tire bolts, nuts, and washers
Axletrees ......

Half tires .vvv..s

BAEIEOI s b/s 5550 55 oiv o 11085
e e [ 5

Pole yokes....ceveeens
‘Wheel traces..eeesieeeeeas
Leading traces...cooe.vrues
Trace chains, staples, & rivets
Collars...o . v o»
Gartha v - n.
OV RIDS cs aaineiv vide o siwnneosis
Hames straps. .. ..
Bridles ..
Halters .......
Halter chains. ...

cens

itesseavene
esecnsaanane
B R T II

Harness leather ......sides.
Bridle leather. . .. .....sides.

Rope, 23 in..eeeevnenaidbs.

Nose bags......
Slow match........
Screw jacks...ceeeen..
Elevating SCrews............
Drag ropes..ceaeeeoencane.
Grindstone and arbor
Felling axes..coa0.
Hand bills.. .

srsrissen el

Carried forward. .....|..

NO.

WEIGHT.

VLbs.
165.00

70.00
30.00

11.75
234.00
140.00

200.00
50.00

18.00
6.00

++{1533.35

PLACE.

On the bottom of the wagon,against
the right side, resting on two
blocks to clear the rammer stop;
the lunette to the rear.

Against the left side and rear of
the wagon; one on the other, the
lunette ends in front.

On the bottom, lying on each other

against the caisson stocks and

the rear of the wagon.

On the bottom, against the front

and right side.

On the bottom, against the gun car-

riage stock and the front end.

\Between the axletrees and the

splinter bars.

In 5 bundles, not more than 3
feet long; on the half tires,

| ( againstthe frontof the wagon.

J?n the bar iron towards the front.

Piled on the bottom of the wa-
gon, against the gun carriage
stock and the till, and on the
caisson stocks and sphnter
bars ; occupying about 31 in.
in length of the rear part of
the wagon.

J
Trimmed and rolled up tight; on
the axletrees and tires, in
front of the pile of harness.
Between the frontends of the cais-
son stocks and the bar iron.

; On the pile of harness.

On the slow match.

Coiled on the screw jacks.
On the drag ropes.

In the axe rack.
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Contents of Wagon Body, D.—Continued.
TOOLS AND STORES. | o. | weiGnT. PLACE.
|
Lbs.
Brought forward . <o 00[1535.35
Neats’ footoil...... G gn]s 3| 25.00 |/[n 2 cans ) In box D, 3; placed on the
GIease. « o« o s essssnsedbs.| 50 | 60.00 || ¢ 2 kegs cf.':“"{: stocks & 'lh"r'""‘:
Spirits turpentine .......gal.| 1 8.77 ‘ “lcan § of S,";pﬁg‘g‘fml?::"‘;;s_"’"
LABORATORY TOOLS. [ ‘
Copper adze, with handle. . 1 3.00
Wooden bowls. . eeevieennn. | 4 6.00
Bench brushes.. 2 0.90 ‘
Callipers. . . . v+ + . T gl 0.40 || ,
Dredging box. .. ...........’ 1 1.00 ||
Rocket mould. . For 1.5i (1| 25.00
Set of formers. . : };" Aty 1.60
Set of drifts.. .. RHEERE 1.75 |
Formenrs for cylinders and
caps, each calibre.....set.| 1 7.50
Copper funnels «cveevieeaas 4 4.00
Shot and shellgauges st 1| 15.00
Ginmlels, - oossreccasescaed 3 0.25
Copper hammer ... 2| W 1.80
Paste kettle.....ocovven.t. 1 9.00
Lead ladle ..couenen... wenfh ' 2.00
Stencils, for letters and
figures ... ooinees v....set., 1| 18.00 || | In box D, 4; placed on the cais-
Box for do..ccscevvsannss il 5.00 son stocks and rolls of leather,
MallelB . cconosaiosspinecesae 4 4.00 next to No. 3.
Powder me-\sures, 4oz.,80z.,
11b.,and 2 Ibs..... casupsl 2.00
Brass mortar and pestle, small| 1 6.00
Moulds for musket and rifle
balls, and buck shol. ..set.] 1 23.00
‘Wooden mullers.......... J 2 4.00
Needles. .o vvenne .| 50 0.04
Paste brushes.......coveeve 3 1.25
Copper pans, 10 or 12 in. 3 5.00
Rule, (2 feet,) not folded el 1 0.15
Sand S1ONeS oo cvectisoseses] 2 3.00
Spring balance, 30 foiginssns] 1 5.00
Scissors.. ... darsaiemas s ss v | B2 1.50
Coppe1 scoop, largei.coeeasf 1 2.00
smnll........‘ 3 1.50
Halrsleve sovanisene A 0.80
Hand screw dnvers, large...| 2 2.00 | J
Carried forward, ..........[1792.56
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Contents of Wagon Body, D—Continued.

TOOLS AND STORES. NO. WEXGHT-‘ PLACE.
‘ Lbs.
Brought fotward...|....[1792.56
Spatula......eeee ‘ 1 0.30
e Rithlen o o vee s veeeed 6| 0.09 |
Gunner’s callipers........-. | 1] 0.50 |
Priming wires.......... veer] 6] 0.50 | tInBox D, 4. 176.88 lbs.
Gunner’s gimlets...........] 6| 0.50 | [
Gunner’s pincers....eeeess: 3 2.55 |
Tinner’s furnace.........«os 1| 9.00 ]
|
. : ‘ . | In box D, 5; placed on
Linseed oil.esoseveve..gals.] 3| 26.5 [In2cans A2 P
Olive paint. ... .ooeee -bs.| 50 | 56. ;In 2 cz\ns{ Lii\g‘;i;ly&;;es:'n‘rjoy;
: - 2
Black paint .....eneean.dbs.| 5 6.5 ’lnlcan  front of the wagon.
Tarpaulins, 5 feet square.... 2 18.  |On the gun carriage stock.
Ouvieeanssd0raneeenas 2| 18.  |Between the till and boxes Nos. 3,
4, and 5.
|
Mariine. coveeiseses ...Ibs. 10 || 10. |On box No. 3.
Sheep skins..,sveeevevenn.. 6| 12.  On boxes Nos. 4 and 5.

ARMORER’S TOOLS.

Wire awls....oooe
Band #et, . ive v on
Drill brace.cssseesacessvee
Hand brace........

sassennos

veen

Callipers. .. .....
Centre punch......
Cold chisels.. .
Stocker's chisels ... oovevee
Stocker’s gouges........
Compasses. .. .. v a i » X PRIL
Spring clamps.....

ood clamps......ccivnenn
Drill stock..... ot

seessesscss e

ssesarane

File handles..:............
‘Glue potsceceessanansansnes

Carried forward....... .12004.53 |

et =3
Pk DD DD ot ok O bk DD DD bt O O O Bt bk ok DD ) bt et e TS

|
‘ |
|
|

T R L T S R o)

oUGtLOIUIocoWMCoCoONCCOoOOoOoTSoOoCW!

[
W =t OO OO WWO=NONOOODOoOVNOSO

o

Box D, 6; placed on top of
No. 5, against the front of the
wagon.

J

|
|
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Contents of Wagon Body, D—Continued.

TOOLS AND STORES. NO. !wmcm‘. l PLACE.
- =
’ Lbs. |
Brought forward...|....2004.53
ARMORER’S TooLs—(Cont’d.) ;
Spring hooks......oweveed 3| 0.63
Bench hammers.....cvvuun. 3| 5.25
Drawing knife..... W IIRED 11 1.25
Nippers.cesvesanss o pairs.) 3 | 0.90
Plyera....oeaove. «...paivs.| 3| 0.90
Reamers, assorted..........| 12 | 1.40
Spring compasses. ... .. pair.| 1| 0.21 |
Bathan st oyl e s ssipwisnswal 04 0.25 |
Bench stake.....ooeeuniiad 1 6.50 |
Hack saw frame...... 14| I
Hack saw blades...........| 6| 1,
Armorer’s punches......... 4 0.38
Screw drivers, brace. .o ... . 61 0.75
Rule, 2 feet..... St AR 1 0.15
Armorer’s tongs... ... Pra. 2, 2.50 | tIn Box D, 6. 100.92 lbs.
Screw taps coveeveess ...set. 1 0.50
Breeching vice......... < aewit] 1.
Hand vices....caeeveians of S| '8
Bevel vice.ooscoscnsanns osal 14 275
Breeching wrench. .. .vu.. .. 1| 1.80
Tap wrench.ooevovenoeeaed 11 1.20
Straight edge.....coooeeaad 1 0.57 |
Bayonet mandril..... o 1 250 ‘
Soldering irons... ..o oiue. ol 2 3.50
Screw wrench....oeeenunnn. 1 ) 2.42
Oil cans, small....... = vl LAl ROLES
Tinner’s shears........pair.] 1 || 1.60
Brass scale, 1 foot...... weedl LT ROSB0
Flint screw wrench...... ool SLAIN (50206 1]
....... oy 2. :
et ) B8 g o
No. 4, and against No. 6.
Thumb stalls,eesveerennn.l 8 0,04 37.46 1bs.
Linen canvas ........yards.| 15 7.50 |) : '
Sperm or wax candles...lbs.| 10 || 10. |In box D, 8, on top of No. 3.
Nails, 4d. to 10d........lbs.| 20 20. Box D, 9, on No. 3 and on the till..
Shoeing tools......... s.set.| 1| 12.75 |In shoeing box, on No. 3.
Spades...oscsmsssewesaas 6| 30. |Inthe till, on each other; the bits:
against the back of the wagon.
Carried forward. ...l....|2164.13
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Contents of Wagon Body, D—Continued.

I

TOOLS AND STORES. NO. || WEIGHT. PLACE.
| Lbs.
Brought forward...|... ’ 2164.13
1’;‘:& d?::sf’o:"é}(;o“t han d.les. g lg :50 s In the till, between the spade
Sash cord...........pieces.| 24 || 40. handles.
Lo (R SN (o o W s

g;lrel (:v“i,per and scraper.... 1 ‘ 2.5 z In the till, lying on the bottom.

Quick match............lbs.| 2 \ & Box D, 10; in the left side of the

| till, in front of the spade handles.

Shoe thread.........e..dbs.) 10 | 10.  |In the till, in front of box No. 10.

Dark lanterns. . «eeeevessensl 31| 3. Inthe left side of the till, between

Common lanterns .. ........ 4| 4.60 the shoe thread & the front end.

Rammer heads.......... o ‘ 4.40 |) In the till, between the lanterns

Sponges......... SISt | 3. and the side of the wagon.

pong | ag

Paint brushes. ....oveee0. o 12 | 3. |On box No. 10, and by the side
of it.

Rammer staves..covvaivsers] 6 13.5 |In the wagon cover; three oneach
side of the ridge pole, secured

| with two wooden buttons, which
| are fastened to the ridge pole,
each with one screw.

Reaping hooks.............| 6 5.75 |Fastened to the ridge pole with a
wooden clamp and aleatherstrap
passing through a staple in the
ridge pole.

In the wagon cover, laid on each
other,and fastened by 2 wooden
. clamps; the teeth of the cross
g;fz;m RtV nisoe } m;}:l(i:; i lg. cut saw aininst theright cover
G R s 5 rail ; the handle end of the pit
saw against the rear board of

| the cover.

Handles for do........... 4 3. |On the spade handles.

Spare stock for battery wagon| 1 || 90. [On its hook.

Padlock.......... O I | 0.5

Watering bucket.....ooo... 1 8.

Boxesicosanoennd 8| 155.20
Tow..u.. I «oof| 26.50

Total........|.

.[|R583.03
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Weights of Forges and Battery Wagons equipped for field service.

[ For the For the
HESIEAEE N, | Battery. Park.

|

!
FORGE. | Lbs. Lbs.
Body complete, without wheels.....coooveaiiveaead 997 997
Twowheels.cc.coomeiven, Walmins sl e e RS de e 360 360
Anvil and water buckets T e B R | 118 118
Stores in iron room.. ... Wles s otewne e sinne diamteates sloiin| 320 455
Stores in coal boX..ocvvvmeinninen e T vianl 255 265
Limber body, without wheels. .. ... P SR . 335 335
WO WHBHIS . oors = waineien s Endiunisn b LU DRl R 360 360
Limber chest, empty. .. .coivveennas ssesanseaaesee 158 158
Stores and tools on the HMDeEr. « .« « s evserrserenss Sisiors 480 332
Total Welght oot eaiereneverngss hx-a s ipe 13 983 3,370

BATTERY WAGON. Lbs. Lbs.

Body complete, without: wheels:. ... ...« e aiiestiaive. . 910 910
Two wheels........covainu = oo N 360 360
Stores in wagon body..... s 1,289 2,583
Limber body, wnlhout wheels. . .+ v+, R 335 335
Two wheels............. S0 bt e R e AR 360 360
Limber chest, empty........ sivalsm deisin g sothin aat 158 158
Stores and tools on the limber. .......... TEERRRER 162 209
Total weight, (exclusive of forage)..... | 3,574 4,915




FIELD TRAIN. 329

FIELD TRAIN.

Ordnance.

The proportion of artillery to other troops varies generally between the limits
of 1 and 3 pieces to 1,000 men, according to the force of thearmy, the character
of the troops of which it is composed, the force and character of the enemy, the
nature of the country which is to be the theatre of war, and the character and
objects of the war.

Similar considerations must regulate the selection of the kinds of ordnance
and the proportions of the diflerent kinds in the train.

The following principles may be observed in ordinary cases:

1 are 12-pdrs.
3 ¢ 6-pdrs.

1 howitzers, of which g 3 i %:gg‘;: or 32-pdrs.

$ guns, of which
2 pieces to 1,000 men % 7

o e

Distributed as follows:
For the infaniry: 1 piece to 1,000 men—6-pdr. guns and 12-pdr. howitzers, in
batteries of foot artillery.
~ Forthe cavalry: 2 pieces to 1,000 men—6-pdr. guns and 12-pdr. howitzers, in
batteries of horse artillery.
For the special and general parks of reserve:

f? 162-5((1111 bal;;gf‘ies of foot artillery.

4 % 6-pdr. batteries of horse artillery.

01—

1 piece to 1,000 men g

Ammunition for Cannon.

200 rounds to each piece, both of the reserves and of the active batteries.
The ammunition which cannot be carried in the caissons attached to the

pieces will be kept in boxes with the reserves.
Additional supplies of ordnance and ordnance stores are placed in convenient

depéts, according to circumstances.

Ammunition for Small Arms.

100 rounds to each man; of which, for the musket, 40 rounds are in the car-
tridge box, 60 in the parks of reserve. In the same proportion for othér small
arms.

5 flints to 100 rounds, for arms with flint locks.

Percussion caps in the proportion of 12 caps to 10 cartridges.
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Composition of a Battery on the War Establishment.

KIND OF BATTERY...... 12-PDR.| 6-PDR.
12-pounders, mounted.. ... s is fasioidianpppiviie 4
i g G-pounders: 04 s eisiaias soinssnuniinals s use nia 4
24-pounder. A0inie s 45 5 s aeisis susoin Sriminn 2

Howpexes... g lQ—pounder: d0iveesinnnes Sivias e aiwiin] ointaend #led 2
Total number of pieces...... veessssassaseysine 6 6
for guns....... ook »iisdne 8 4
C“ssom""'gforﬁowitzers........................... 4 2
12 6
TRAVELLING FORGE..... SR R 530, i oo AT B 6 B i 1 1
BATTERY WENGON - ole visvs s nsins s 5'eios save odlo e sions s 555 1 1
Whole number of carriages with a Battery....... 20 14
( Shotes.eeeneancares.s] 560 560
For 4 guns,...< Spherical case,.........] 9294 80
Canislere oo s snnarse] 112 160
896 800
Auumarrion. Bhellsc. ivedesonsaie dosl 168 120
For 2 howitzers { Spherical case...eve,v..| 112 160
Canisters...ceosvesacess 42 | - 39
| 322 312

\
Total number of rounds with a Battery.........| 1,218 1,112
6 to each CArTinge. c coveevssreraeasss 120 84
DraveHT HORsES. { Spare horses—one-twelfth. ... ....... 10 7
¥ i) PSEIREARES oo S A S e e 130 91

Nore.—For two 32-pdr. howitzer carriages and g Shells. ......... 112

: «. . < Spherical case... 84
4 caissons, the number of rounds of ammunition is Canisters. .« .... '14

Total. sxvi v visvipssmat 210

HarnEss, corresponding with the number of horses to the carriages.
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Battery of Mountain Howitzers.

Howitzerse e eosveecensins AN e 6

GUN CAITINZES. +vuvvervorviaonnnss tans

Ammunition chestS..oeeevinnerennness 36 (48 rounds for each howitzer.)
Forge and tools, in 2 chests ABLILG:

Set of carriage makers’ tools, in 2 chests.. 1

Pack saddles and harness. ............. 33

Horsesormules. .o eovviiverianananen 33

Such additional sapplies of the above kinds as may be thought necessary will
be carried with the park of reserve, together with the necessary ammunition for
infantry, in packs.

A mountain howitzer ammunition chest will carry about 700 musket ball car-
tridges.

Rocket Battery.

No regular organization of a rocket battery has been arranged.
The nature and number of rockets, and of carriages or conductors, will be de-
termined by the charaeter of the service for which they may be required.

The Field Park.

The spare carriages, reserved supplies of ammunition, tools and materials for
extensive repairs, and for making up ammunition, for the service of an army in
the field, form the Field Park, to which should be attached also the batteries of
reserve.

The quantities of these supplies must depend in a great measure on the parti-
cular circumstances of the campaign.

The ammunition required for artillery and small arms, (according to the pro-
portions above stated,) in addition to what can be carried by the batteries and
the troops, will be carried with the park, in caissons, or in store wagons.

The following carriages and stores, in due proportion, according to circum-
stances, will also form parts of the field park, viz :

Spare gun carriages, 1 to each field battery.
Travelling Forges, B
Baitery Wagons, D
Spare spokes, 50 to each battery,

Spare fellies, 20 to each battery, In store wagons

Spare harness. ...... )
Horse shoes and nails, E 1 bO)‘eSJ

One or more of each.

Gunpowder. . | Cannon primers, percussion and friction.
Saltpetre. | Fuzes and fuze plugs for field service.
Sulphur. Stuff for cartridge bags.

Charcoal. | Woollen yarn.

Laboratory paper. Cotton yarn.
Percussion caps for small arms. | Glue.
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SIEGE TRAIN.

The number and kind of cannon for a siege train must be determined by the
circumstances of each case, but the following general principles may be observed
in assigning the proportion of different kinds and calibres, and the relative
quantity of other supplies, for a Train of 100 pieces of ordnance.

Cannon.
24-pdr.............about one-half of the whole number......... 50
SUNS" g 18-pdr. or 12-pdr.... “  one tenth £ RS s L

HowirzERs, 8-in. siege...... ¢ one-fourth (D « wieeih s WDy
10-in. siege.... *  onc-eighth “ s aarins A4 12

B0, glefe; ..o . ocvenEmess IR Vo wnaias be s sid el 3
g % in addition to the 100 picces. ..+« ... . { .
WALL PIBCES: ¢4 s conpnosraans woli (o ncuntonty aress §F 4 4500n « ptalsl Rt eokn s s EE LR

MORTARS.. g

Gun Carriages.

For 24-pdr. guns and 8-in. howitzers, one-fifth spare.......oovviveiieaess 90

For 18-pdr. and 12-pdr. guns........ one-fifth spare.........s. 306 woolae i R
For 10-in. mortars and stone mortars, one-sixth Spare.....escemsscescos 21
For 8-in. mortars......o0c0uuuun (S ety +4 damreun kg SEEA b s e a it 4

Other Carriages.

JMortar wagons. 1 for each 10-in. mortar and bed, for each stone mortar
and bed, and for three 8-in. mortars and beds v...ce.iivvavecesieens.. 38

Wagons, for transporting implements, intrenching and miner’s tools,
laboratory tools and utensils, and other stores—each loaded with about

2,700 1bs., 88y secaessnnnans e e oot p v e e S atm e aers e A A
Carts, (carrying balls, &c., on the march)..... Viny i aiel e S e ib g al e RO
Park Baltery wagons, fully equipped....ccvvnevennnn. biia e imbie b # mre eatal e O
Park Forges, do.. | Jeesadie caessievenensnnsnsonnsennes O
Sling carts, large .. ... . S0 45 ueis 8 brn s s Wiknle A Shin s esh by b ade e w e D vees B

Do. Rand . ocvieeomesrisomnaviesnisinphuiss csoneesvnanenesnoons 4

Draught Horses.

For each Gun and howitzer, with its carrriage, ceoeveviiasesssisn. 8
b Spare.sun CArrifge oossssasivansssssonessssesdonssnnnas O

3 Mortar WaZO0N..eewenesresaorsscosisaanan S T Tk Al

L Battery WAKON ooy 5000 s kdiamiasionsssissnsviossysossnsgsas O

6

4 FOrBe..eesvansenarestsianinssoanronscosnonsrnossosss
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For €ach Carl.. v esesrssasieseetseesmsssanicasioriiies 2
“  Sling cart,large. ... coeetiriiiesiiisenasaosiaas 2
Spare horses. cvvveeeeeeiiiiiieciiitiiisiiiiiiiinacoes 1-10th

Total, about.ssvessssanssasisss 1,900 horses.

Projectiles and Ammunition.

Round § 800 to each 24-pdr........ conmsensnrens 40,000
For G shot. { 1,000 to each 18 and 12-pdr.....vvvvun.n. 10,000
OR TXUNS:-+« 9 Grape and canisters strapped, 20 rounds to each piece 1,200
| Spherical case strapped, 20 rounds to each piece. ... 1,200
F Shells, 800 to each 8-inch howitzer.soveovvvevnainan 20,000
H ORzms Canisters strapped, 5 10 €aCh . v vvvveverrsvmanans 125
Bt "* ( Spherical case strapped, 20 to each........ ... soisis 500
F 600 shells to each 10-inch...... . 7,200
M OB 800 ‘¢ «  8inch.. 2,400
R ARt w1 200 d “  Coehorn.. 1,200
Gunpowder, in barrels....ooeeeains. tesesssnesisimesseasobs. 500,000
Computing for each 24-pounder round shot, one-third the weight of shot.
2 i 18 & 12-pdr. % one-fourth & s
" 4 grape, canister, and spherical case, one-sixth the weight of
shot.
D roundofhowier ammuniion.: 8 % ncudig harge
B 9 UBingh & s B -0 Yl 0lehell
AL J = Coehorn. .. csvans R TS
U e i Stone mortar.. soes.. 1
Carlridge bags, 1 for each round.
Carlridge paper,bundles.....cvvuriiiiieiiaiiiimaersnances 200
Wads—hay wads, made in the field.
SIOW TBICHG b 553 33,80 o 5000 0 s avsnonswetsessesnesse sl 4,500
PO 50 s s ovs sldnonia oo ¥e Sy Y € R SR SR ¥ il o de b e 2,000

Priming tubes, for MOTLAIS. o v« vvvevatressamessoniueonosnnsns 15,000

Fuzes, $ more than the number of shells....voueeeeaceeanses 40,000

Wooden bottoms and baskets for stone mortars, 200 to each...casss 1,200

Percussion primers, for pieces furnished with locks, } to spare.

Friction tubes, for guns and howitzers, I to each round.

Cartridges for wall pieces, 500 rounds to each.

Cartridges, powder, percussion caps, flints and lead, for small arms, according to
the force of the army.

Most of the ammunition is transported by hired wagons,
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Implements and Equipments.
FOR EACH GUN.

2 Sponges—1 spare. 2 Thumbstalls.

2 Rammers—1 do. 2 Priming wires—1 spare.

1 Worm to 4 pieces. 1 Gunner’s gimlet.

1Ladle do. 1 Tangent scale.

8 Handspikes—2 spare. 1 Vent cover, or lock cover.

1 Linstock. 1 Water bucket.

1 Pass box to 4 pieces. 1 Broom.

1 Tube pouch. 1 Percussion lock and 2 lanyards.
1 Havresack. 2 Lanyards for friction tubes.

FOR EACH HOWITZER AND MORTAR.

IMPLEMENTS. HOWITZER. MORTAR.
Sponges and rammers . ..eceesneciannseass| 2—I spare | 2—1 spare
Hanfspikes, (2 shod, for mortar)....esseeess.| 6—2spare 6—2 spare
Tinstooks. s vace e vossssiersbossessasansseness) 1 2—1 spare
Havresacks.... 1 : 1
Tube pouches. . 1 1

Priming wires. ...

2—1 spare 2—1 spare
Gunner’s imlets. co e e e vneeeisrennneisarnens 1 1

GRIRAPATRE >y v 31 o'e diers ol exis % o g i ko 1 1

| AT |l RIS, JCR e PO +«| 2—1spare | *2—] spare
Fuze mallets. .. cccoovocvecaniases e nlsnsd 2—1 spare | *2—1 spare
BasketS.ovvneenns R P, SRS N R S P T sk d 1

Chocks for wheels 2

Loading tongs. ... 1

Tompions...... 1 1

Water bucket . ..... 1 1
Broom....... Cattaie s smivia T e 1
Percussion locks and lanyards. cveeeiinne.n vl 1

Lanyards for friction primers.....coveeeiinne, 2

Plummets . ....overenees atls tianis s 2 Eh ol watersrof s5e aonislaluie PSR A |

Pointing wires. ..o« .. cu,s baavienn GavieThns g 4 *9

QUOINE. i onerara L 2

Shell hooks...... s * 1 spare
Sorapers. covicoenrsoenvasonsenosen 1
Spatlas..sceeeireisscosisenreicomrseenicnaliriiiisaana oo *1
Gunner’s sleeves (Pair)..ccarieisvcivierieandovnvornesnass 1

Wipers of tow linen. . covsvsensiarossnnersnslioesnsrnsnens| 1

Scales and weights, or a spring balance, funnel, set of powder measures of 3
sizes, and fuze extractor, to each battery magazine.

Implements marlked * are not required for the stone mortar.

The number of implements must be proportioned to the whole number of gun
carriages, including the spare carriages.

One lar bucket to each travelling carriage.
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Platforms.

For guns and howitzers..seseessveessscasasssss 1-10th spare.
FOr MOTtAXS . cevevocesasamssnnssnssssssnssses 1-8th  do.

Embrasure Shutters.
For half the number of guns and howitzers.

Spare Parts of Carriages.

Proportion to the number of parts in the carriages :

Pintles for siege carriages. . e eeeuv... sinnnasssemnsseses Lea0th,
Nuts and washers, assorted........ v nangeriae swvaee s 1AM0th:
Linch pins........ e e wisessssavenses 1-5th.
ATRICECBB , o'« o.0i5is (a5 0in=0cnm 0 sTu0io bins 0 0 5 o nisammion st o A=B0UA
Wheels........ R s i O S U PR G L S Py B N
P e g Shoulder.... casetmeacsssceisssisoess 1-20th.

LIRS o 13 vialelaiacviaoosie @ S ICRTaeRE | ()15
CHD SOUATES) 2o vow oo 5ai0n bin sk vofos svsias Vsl s W sies weawes 1-15th.

Poles, one-half ironed....c.cvvveeeeeneerasscenaneas 1-4th,

Blevating BOreWse « o.als'us s o sasisan sssvonssunasvessnsa 1=Bths

Leading bars, one-half ironed....vevviviesneensinas.. 1-8th.
Spare parts of field carriages, as for field batteries.

Timber and other Materials for Repairs.

Proportion to the number of parts that enter into the construction of the
carriages:

Axle bodies for siege carriages 1-50th—Breech bolsters 1-20th—Cheeks 1-30th
—TFellies 1-50th—Spokes 1-30th—Fork saddles 1-30th—Poles 1-20th—Hounds
1-20th—Splinter bars 1-20th—Leading bars 1-10th—Square timber of various
scantling—Plank—W ooden parts of mortar wagons; of each 1-20th,

Bar iron assorted, 80 lbs. to a piece, 8,000 lbs.—Steel, 5 lbs. to a piece, 500
Ibs.—Sheet iron, 50 sheets—Iron wire, 400 Ibs.—Tin, 225 sheets—Nails, as-
sorted, 300 lbs.—Screws, assorted, 5 groce.

Machines and Ropes.

7 Gins, with tackle, complete—10 Lever Jacks—14 Screw Jacks—>5 Lifting
Jacks—20 Wheelbarrows, 1-5th for shells—7 Handbarrows—Balances, for
weighing—10 Spare gin falls—75 Double prolonges—75 Single prolonges—
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Drag ropes, 200—23 inch rope, 500 fathoms—Men’s harness, 50—Small ropes,
200 1bs.—Twine, of various sizes, 50 Ibs.

Tools.

Sets of carriage makers’ and blacksmiths’ tools—Pioneers’ tools, for the ar-
tillery alone, 40 to a piece, say 4,000 ; of which 1,600 spades, 270 shovels, 2,000
mattocks, 130 picks—Spare tool handles, one-half.

Axes, 5 to a piece, 500—Bill hooks, 2 to a piece, 200—Saws, various kinds,
100—10-foot rods, 2-foot rules, mason’s levels, 50 of each—Mauls, 200—
Scythes, 8—Miners’ tools—Baskets.

Laboratory Tools and Malerials.

2 Sets of Laboratory tools; see Cnarrer X, page 231.

Nitre, pulverized........ 1,500 Ibs. | Twine......... eeesenes 50 Ibs,
Sulphur, pulverized...... 100 ¢ Tarred rope yarn....... 200 ¢
Charcoal, pulverized..... 100 “ | Copper wire,...cesss.. 10
Sulphur, voll.. oo 100 ¢ | Brass wire.o.ssveioacss 10
Ul e 150 ¢ | Cotton yurn s B Y
ROBIN .o lsn a3s 5le smsvinies DR ¢ T AL

BeeswaX.cosooreoccroee 50 /% Wrnppmg paper........ 10 reams.
Camphor «o.voveunee. sl RN A \ Salem e s aadamen o DRITES,
Spiritg turpentine....... 10 gals. Vlenled powder voeess 300 lbs.
Sperm oil.vvuuen veessa 30 ¢ | Quick mateh. . ieeaeee 150 6
Linseed oil........ 2 4| TOrCheS... . .vsvsensas 100
Tow—Tarred links—Fire stone, &c. | Coal tar........co00ee. 1 barrel.

Implements for firing Hot Shot.  _
4 Sets—See Cuarter XIIL

Instruments and Books.

2 Theodolites, or other instruments for measuring angles—2 Levels and staves
—2 Compasses—4 Surveying chains—Diagonal scales—Cases of mathematical
instruments—Spy glasses—Thermometer—Barometer.

Books. Ordnance Manual—Artillery for the land service—Tables of firing—

Logarithmic tables—Drawing paper.
Miscellaneous Supplies.

Smiths’ coal, 20 tons—Grease, 2,000 lbs., in 50 Ib. kegs—Sand bags, 500 to
each piece of ordnance—Chevaux de frise—Scaling ladders—Rampart grates,
50—Tarpaulins, various sizes, 100—2 Grindstones—Lanterns, 100—Sperm
candles, 150 Ibs.—Lamp lighter’s torches—Canvas—Friction matches, in small

tin cases.
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ARMAMENT OF FORTIFICATIONS.

The kind and number of pieces of’ ordnance required for the armament of
each of the fortifications are prescribed by the War Department, according to
the character and extent of each work.

The carriages, ammunition, implements, equipments, and other supplies, for
a fort placed on the war establishment, may be proportioned to the number of
pieces on the following general principles, the application of which must, how-
ever, be regulated by the importance of the position, and by the peculiar circum-

stances of each case.

[Forother land

CARRIAGES. For a front of attack. lgg‘:{?éz::ldbfﬁt
| teries.
Casemate-.oesfeunes J-6th,einsoes| 1-20ths. .eu
G Barbette.......lveuvs 1-3d. .. ....] 1-10th.. .. .| | More than the
UN CARS. Siegessses e lOlwa e e o0 A0t s number of
RIAGES. | feld. T L e ey pieces.
\Iorlarhetls cvsal-dth o.00,y| 1-10th..,..|]
Trench carts, for advmved‘
WOrKS. oo v enans veeuss| 1to 20 pieces.....
Slingearts. s oseeevensvea 11025 pieces.,.../1 to 25 pieces.
Tumbrils or hand carts. .../ 1 to 20 pieces..... 1 to 20 pieces.
ORIESONE « < 0 4.0 » 1 to each field piece.
Forges, travellmg, (besndeb‘ §

permanent forges).... ... 1to 30 pieces of all
kinds.
AMMUNITION. ‘

For each 10-in. columbiad.. 400 rounds. ]
For each gun and sea-coast| {
howitzer and 8-in. colum-| [
Bladi: wavienssseii L0800 ¢ . ..., 250 rounds.(1-20th ) Grape

For each 24-pdr. howitzer..| 100 « .i..vuy 100 “....(1-2nd § an
For each siege howitzer....| 600 ‘¢ .......] 200 <¢....1-20th } canister
For each 10-in. mortar.. .| 400« [

For each moxtar.......... e 1

For 8-in. mortar, stone morJ
tar, and Coehorn.......l 600 Y e

Stone, 100 lbs. to each charge of a stone mortar.
Rampart grenades, 300 to a front of attack.
For each piece of artillery of a field-battery for sorties, 200 rounds.

22
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Drag ropes, 200—23 inch rope, 500 fathoms—Men’s harness, 50—Small ropes,
200 1bs.—Twine, of various sizes, 50 lbs.
Tools.

Sets of carriage makers’ and blacksmiths’ tools—Pioneers’ tools, for the ar-
tillery alone, 40 to a piece, say 4,000 ; of which 1,600 spades, 270 shovels, 2,000
mattocks, 130 picks—Spare tool handles, one-half.

Axes, 5 to a piece, 500—Bill hooks, 2 to a piece, 200—Saws, various kinds,
100—10-foot rods, 2-foot rules, mason’s levels, 50 of each—Mauls, 200—
Scythes, 8—-Miners’ tools—Baskets.

Laboratory Tools and Materials.
2 Sets of Laboratory tools; sece CnapTeR X, page 231.

Nitre, pulverized, ....... 1,500 ]bs ! Twine. .... senisionens van OO lbs.
Sulphul , pulverized...... 100 Tarred rope yaln cevens 200
Charcoal, pulverized..... 100 ¢ | Copper wire. s o ve SEOR SR
Sulphur, 1011............ 100 * | Brass wire..oesceeenes - 10 %

e A T R ISR | o) Cououyurn A IS S G
BOBIN:. cov s shsiegusnamene 180 | GlUeissreapumarsnassan 100 5
BeeswaX...seoceoorrnns 50 ¢ | Wrapping paper........ 10 reams.

Camphor.............. 20 | TOL vaereensersoraanes 2 barrels.
Spirits lurpenlme Vo twrws 10 gals. | Mealed powder......... 300 lbs.
Sperm Oil...vovsnivess 30 ¢ | Quick match.. .« 150 ¢
Linseed 0il. v o oo vveees 2 <« | Torches...... «es 100

Tow—Tarred lmks-—E‘xre stone, &c. | Coal tar........covees. 1 barrel.
Implements for firing Hot Shot.
4 Sets—See Cuarter XII.

Instruments and Books.

2 Theodolites, or other instruments for measuring angles—2 Levels and staves
—2 Compasses—4 Surveying chains—Diagonal scales—Cases of mathematical
instruments—Spy glasses—Thermometer—Barometer.

Books. Ordnance Manual—Artillery for the land service—Tables of firing—
Logarithmic tables—Drawing paper.

Miscellaneous Supplies.

Smiths’ coal, 20 tons—Grease, 2,000 lbs., in 50 lb. kegs—Sand bags, 500 to
each piece of ordnance—Chevaux de frise—Scaling ladders—Rampart grates,
50—Tarpaulins, various sizes, 100—2 Grindstones—Lanterns, 100—Sperm
candles, 150 lbs.—Lamp lighter’s torches—Canvas—Friction matches, in small

tin cases.
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ARMAMENT OF FORTIFICATIONS.

The kipd and number of pieces of ordnance required for the armament of
each of the fortifications are prescribed by the War Department, according to
the character and extent of each worls.

The carriages, ammunition, implements, equipments, and other supplies, for
a fort placed on the war establishment, may be proportioned to the number of
pieces on the following general principles, the application of which must, how-
ever, be regulated by the importance of the position, and by the peculiar circum-
stances of each case.

F01 other land
| tronts and for

CARRIAGES. ‘For a front of‘auack.l A coast Bats
| teries.
Casemate......|...oeso]-6thicesvaas| 1-20th.....

G Barbette.........v00.1-8d o0 0e.. .| 1-10th.....| | More than the
U PAR L STele v s o oniins i s LB 1-10th..... number of
RERGEY ] Field....... vesaeanee pieces.

( Mortar beds... .. 1-10th..... )

Trench carts, for admnred‘

WDLKE o siesiors v bt s wionn | 1to 70 pieces .

Sling i 1 to 25 pieces . ;l to 25 pieces.

Tumbrils or hand carts. ... 1 to 20 Fleces .1 to 20 pieces.

LRISHONN o o's 09 a6/ 005 | 1toeach field pxer'e

Forges, travelling, (besule\
permanent forges).... ... 1to 30 pieces of all

kinds.
AMMUNITION.

|
|
For each 10-in. columbiad..| 400 rounds. i
For each gun and sea-w.tsq |
howitzer and 8-in. ro!um-t [
biad.. Sheeisiois 800  ....... 250 rounds.(1-20th ) Grape
For each 24-pd: howitzer.. 100 *  ....... 100 **....1-2nd § an
For each siege howitzer....| 600 * ...... .‘ 200 ¢....[1-20th } canister

For each 10-in. movtar.. ... | 400 G ‘
Foreach mortar.......... AT e P 5 3|1R00 "
For 8-in. mortar, stone mor-’

tar, and Coehorn. . . . .. | 600 '(

Stone, 100 Ibs. to each charge of a stone mortar.
Rampart grenades, 300 to a front of attack.
For each piece of artillery of a field-battery for sorties, 200 rounds.

22
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Gunpowder. The quantity of cannon powder may be calculated on the fol-
lowing principles :

For each charge of a gun—} of the weight of the shot.

Do. do. lO-m columblad 21 lbs.

Do. do. 8 do. [

Do. do. , 24-pdr. howitzer, R &

Do. do. 8-1n. siege howitzer, 4 ¢

Do. do. 10-in. sea-coast do. 12/ &

Do. do. 8-in. oy ndd: B 1S

Do. do. 10-in. mortar, light, 7 *

Do. do. 10-in. do. heavy, 15 * | including the charge of the
Do. do. 8-in.  do. L shell.
Do. do. 13 in.  do. 30 «

Do. do. Stone mortar I o«

Do. do. Coehorn g

To spare;; for mining, fireworks, and waste, ;1o of the whole, including a pro-
portion of mealed powder and its components, pulverized.

Fuzes, } more than the number of shells.

Tubes, 3 the number of rounds.

Stow match, 40 Ibs. to a piece.

Lannon cartridge paper, 1 sheet to a round.

Sabots.

Wooden boltoms for stone mortars.

Portfires, 1 to 50 rounds.

Percussion primers, 5 more than the number of rounds, for pieces furnished
with locks.

Friction primers, § the number of rounds.

Small Arms.
Mouskets... B3 g ooy A RAL )
M“Ske“’”“‘ -------------- & | more than the number of troops of the
Pistols.. Aons «esevev g b several kinds, supposed to be fully arm-
Amllery nnd Infanlxy swuuh - I' ed and equlpped
Cavalry sabots.....voviieeens 3
Wall pieces—50 to a front of aitack, or a front exposed to escalade.
Ammunition: Musket cartridges, for each man....... e P 1.
Musketoon, pistol, and rifle cartridges....... Vv oatie el 00
Cartridges for cach wall piece ... ... AP b U,
Spare powder for small arms, ). of the whole quantity required for the car-
tridges—Cartridge paper in proportion.
Flints, 1 to 10 rounds, for arms with flint locks.
Percussion caps, in addition to those packed with the cartridges, ; the num-
ber of rounds.
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JImplements and Equipments.

FOR EACH GUN. FOR EACH HOWITZER.
[ Tompier
9 Rammers—1 spare. The same as for a gun, omitting pass
2 Sponges— 1 do. box, and adding :
1 Worm, } to 0 iekes 1 Haversack.
1 Ladle, 3§ k ¥ 1 Fuze setter.
1 Linstock. 1 Fuze mallet.
1 Pass box. 1 Fuze extractor, to 6 pieces.
1 Budge barrel. . 1 Quadrant.
1 Tube pouch. 1 Fuze saw.
2 Thumbstalls—1 spare. 1 Fuze gimlet.
2 Priming wires—1 do. i Foert Ol i
1 Gunner»glmlet A Y
1 Hausse, or tangent scale. H oy

1 Vent cover, or lock cover.

1 Percussion 'lock and 2 lanyards.
9 Lanyards for friction tubes.

1 Water bucket.

R tebooeaddd |
FoR EACH MORTAR:
1 Sponge and rammer. 1 Pair shell hooks.
6 Hun(?splkes—éi shod. 1 Scraper.
1 Linstock. 1 Spatula.
1 Haversack. 1 Pair gunner’s sleeves.
1 Tube pouch. 1 Wiper.
2 Priming wires. 1 Fuze setter.
1 Gunuer’s gimlet. 1 Mallet.
I Quadram. I Fuze saw.
1 Plummet. 1 Fuze extractor, to 6 mortars.
2 Pointing wires. 1 Basket.
2 Quoins. 1 Broom.
1 Tompion. 1 Tarpaulin.

The implements for shells are not required for the stone mortar,
I'or EACH CASEMATE CARRIAGE: (including the spare carriages.)—2 Truck

,

handspikes—2 Chocks—1 Broom. — [ »¢{lew hanclife — 4 gramocineercn g howdifike,

FOR EACH BARBETTE CARRIAGE : 4-Mancuyring handspikes—1 Tarpauhn, or

other cover—1 Platform and 1 maul ; if the platform is not permanent, - 2 as-o /2.

For EacH SIEGE CARRIAGE: 4 Handspikes—1 Maul—1 Platform.
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Spare Parts for repair of Carriages.

Proportion of the number of spare parts to that of similar parts which belong
to the carriages:
Forks for traversing wheels of barbette carriages...ceeiivnesnaes . 1-20th.

Pintles for siege’carriage DY ORYRY G 7 % s il naiisinimaia nion s b-cb L A=SOHLS
Pintles for casemate Carriages... eceeae.veiiessasmenassassasass. 1=20th,
ARG IR o s vinaesinieimn IO T IR e vt (o e o ark b s W o 4 o W F e ALLEOREUES
[ for siege carriages............ cenmensniaesanesanse 1-20thE
Axletrees 2 for barbette carriages........ cteasasseneas vereansenss 1-40th.
[f‘or casemate carriages.. .. .. bibreraen it AR NN vevsss 1-40th.
Rollers for casemate carriages. couvveereeeianans BSOS B el 101
Bolster plates, for pintles not permanently fixed...... e s vesenens 1-40th.
{ for siege carriages....eesos.. R (S SR S | 171 )
l for barbette upper carriages, (including rollers,)........... 1-20th.
Wheels { for casemate ' (S R vesveenassssseenas 1=40th,
for barbette chassis..veevveeeeniiriiiemeeesiieenmenass 1-40th.
for casemate chassis............ s azdEa s s ae oo A=ADNT
Shoulder. - s veaveminnnrcurcnvrennes sesnasssconaes 1-20the

Axle washers, 3 .
MAchis oo vsiassmsBuds s aivenn STelaari e e pin vase i duewa 1-10th
Poles, for siege carriage limbers, one-half ironed. .. .. s tunie .o bpameve J=4UN, 2
Elevating sCrews coocvessearsasscasissae Seckie s aEaee e e ey e AR H e

Tongues (iron) for casemate Carriages.. «oeovvveessinsnsasssessssss 1-10th.
BRI anROTtet oo o wa vaiia s aan » 5 puiie st vaawniae e e e e 5,9 FRe e s ke LUt

Timber and other Materials for Repairs.

Cheeks, stocks, naves, spokes, .ellies, for siege carriages; of each 1-20th—
Cheeks of mortar beds, 1-12th.. Handspikes, 4 to a piece—Tool handles, {—
Sets of timber for barbette carriages, 1-20th. Ditto, casemate, 1-40th—Iron
assorted, 50 lbs. to each piece—Nails and screws assorted, 100 to each piece—
Steel, 1 Ib. to each piece—Sheet iron, 6 square feet to each piece—T'in, 5 sheets
to each piece—Spare parts for small arms, see Cuar. VIII.

Mackines, Ropes, §c.

Gins, casemate and rampart, as may be required, according to the extent of
the fort—Screw Jacks—Capstans—Lever Jacks—Wheelbarrows, 1 to each
piece—Handbarrow, for shells, 1 to each mortar—Sling handbarrow, or frame
handbarrow with legs, 1 to 6 guns and howitzers—Platform balance, or scales
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\
and weights—Gin falls, 1-5th spare—Double prolonges, 2 to each gin—Drag
ropes—2} in. rope—Small rope, 5 lbs. to a piece—Handspikes, 7 feet long—
Skids—Blocks—Rollers.

Tools.

Sets of carriage makers’, smiths’ and armorers’ tools—Intrenching and miners’
tools—Saws—Levels—Paviours’ rammers—10-foot rods—2-foot rules—the
number of each kind to be regulated by the particular circumstances of each case.

Tools and Materials for Fireworks.—See CHAPTER X.

Laboratory tools and materials, according to the extent and resources of the fort.
See the proportion of those for a siege train.

For each night of a siege, or for each night on which the guns will probably
be served, have 6 tarred links to each piece mounted on the rampauts of a front
of attack, or of a sea-coast battery, and 5 fire balls for a front of attack—6 car-
casses for each large mortar on a front of attack.

Signal rockets—Torches—Fire stone, &c.—according to circumstances.

Instruments, Books, and Stationery.

According to the character and extent of the fort—See Siege Train.

Mascellaneous Supplies.

Timber, plank, and boards—Wood for sabots, fascines, gabions, &c.—Pick-
ets—Coal, 5 tons to a forge—Grease—Grindstones—Rampart grates, 2 to each
piece on the ramparts—Sand bags, for the batteries of the front of attack—Lan-
tern, 1 to each piece—Candles-——Oil—F'ire engine and buckets.

TField pieces, forming a part of the armament of a fortification, should be pro-
vided with their caissons, ammunition, &c., as for service in the field.



CHAPTER TWELFTH.

MECHANICAL MANGUVRES.

A board of officers has been recently charged with revising and arranging the
manceuvres of heavy ordnance; some general directions with regard to the
mechanical maneuvres are retained here for present use.

FIELD ARTILLERY.

The manc:uvres may be performed by the men attached to the piece, and re-
quire no other implements than those belonging to the piece.

Begin, in all cases, by unlimbering and taking off the implements attached to:
the carriage.

To change « Wheel.

Tighten the cap squares ; raise the elevating screw to its whole height ; raise
the carriage by means of two handspikes, one in the bore of the piece, and the
other crossed under the first ; support the carriage whilst the wheel is changed.
For the 12-pdr. carriage, dig a hole 6 in. decp under the wheel that is to remain,
in order to prevent it from sliding.

To dismount a Piece.

Take off the cap-squares; run up the elevating screw to its whole height; raise
the trail ; stand the piece upon its muzzle on the ground, and withdraw the car-
riage.

To mount a Piece.

Put a handspike under the piece a little in rear of the rimbases, and another
nnder the cascable ; place 2 men at the first handspike, 4 at the second, and 2
at the handles, or, (if the piece has no handles,) 4 at each handspike, and raise
the piece upon its muzzle ; bring up the carriage, raise the wrail, and put the
piece inits place ; put on the cap squares, and lower the trail, relieving the weight
of the piece by raising the muzzle. »

In this manceuvre and the preceding, it may be necessary, with the 12-pdr.
and larger calibres, to make a hole in the ground for the muzzle.

When a piece is upsel, separate it from its carringe and remount it as above.
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To transport a Piece by means of the Limber.

Detach the prolonge ; place the limber over the piece so that the pintle hook
shall be over the handles, (or over the rear of the trunnions,) with the breech
toward the pole ; raise the pole, and elevate the muzzle of the piece; lash the
picce to the pintle hook, with the prolenge, by passing the ring of the prolonge
twice through the handles, (or round the piece in rear of the trunnions,) and
over the pintle hook ; with the loose end of the prolonge, lash the cascable to
the fork of the limber.

Or, the gun may be placed on blocks at the proper height, and then lashed to
the limber as before.

SIEGE ARTILLERY.

Implements.

6 Handspikes; 7 feet long.

1 Lever; 15 feet long, 5.5 in. square; the ends beveled.

1 Lever jack; or blocks for fulerum.

3 Short rollevs, for guns; 12 inches long; 6 in. diameter for 12 and 18-pdrs.;
7 inches for 24-pdr.  These rollers arc hollowed out in the middle, to the depth
of 0.25in.

2 Long rollers; 42 inches long, 6 inches diameter.

1 Small half roller; 42 in. long, 3 in. diameter, 3 in. high.

1 Large half roller; 42 in. long, 6 in. diameter, 6 in. high.

2 Skids; 6 feet long, 8 inches square.

1 Plank; 67 in. long, 12 in. wide, 2.25 in. thick. The ends beveled on op-
posite sides.

4 Blocks; 20 in. long, 8 in. square.

4 Hulf blocks; 20 in. long, 8 in. wide, 4 in. thick.

2 Quarter blocks; picces of plank, 20 in. long, 6 in. wide, 2 in. thick; for man-
ceuvre of mortar beds.

1 Purchase block, for a fulerum; 12.5 in. long, 7 in. wide, 5 in. thick, fur-
nished with a handle 32 in. long, like a maul; a groove 1.75 in. wide and 1 in.
decp is cut in one side and one end.

5 Gun chocks; wedges, 3.5 in. long, 2.75 in. wide, 2.5 in. high.

6 Wheel chocks, 7 in. long ; the cross section is triangular, base 6 in., height
3.25 in; the upper angle rounded.

6 Roller chocks; made like the wheel chocks; length 7 in., base 4 in., height
1.5in.
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2 Long skids; 15 feet long, 8 in. square; for rolling guns on.

1 Hammer.
1 Wrench.

Ropes.

1 Double prolonge; girth 3.25 in., length 78 feet; a loop 18 in. long at one end.

1 Single prolonge; girth 3 in., length 48 feet.

1 Trace vope; girth 2.25 in., length 30 feet.

1 Lashing line; girth 1.75 in., length 10 feet.

The prolonges used in the mechanical mancuvres with heavy pieces should
be designated by their lengths, in order to distinguish them from those used for
field service.

For the weight and strength of ropes, see Caapter XIV.

Knors; Plate 19.

A non-commissioned officer and 11 men are required for the manceuvres.

In order to avoid accidents, the functions of each man should be designated

beforehand.

Preliminary Maneuvres.

ImpLEMENTS : 6 handspikes—1 lever jack—1 gun roller—1 small half roller—
1 large half roller—4 blocks—2 half blocks—1 purchase block—2 gun chocks—
4 roller chocks—6 wheel chocks.

1. The gun being on the ground, to place blocks under the chase and reinforce.
Embar with four handspikes, two on each side, and raise first the chase and
then the breech, to place the blocks.

To take them out, embar as before and remove the block from the breech first.

2. The gun resting on two blocks, to place the half roller under the reinforce.
Place two blocks parallel to the piece, and by two purchases with the lever,
under the knob of the cascable, raise the breech and lay the large half roller
across these blocks. The half roller is taken out by heaving as above, and the
breech is supported by a block.

3. The gun being mounted on its carriage and in the lrunnion holes, either lim-
bered or unlimbered, to place a roller under the reinforce, or to remove it : Bear
down on the muzzle; place or remove the roller.

4. The gun being in the travelling position, and limbered up, to place a roller under
the reinforce, or to remove it. Heave under the base ring, with two handspikes
supported on the purchase block, laid on the stock of the carriage; raise the
breech, and place the roller, or remove it.
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To place this roller nearer the centre of gravily of the piece; take a second pur-
chase with the handspikes, supported on the small half roller laid on the pur-
chase block. This roller is removed by raising the breech as above.

5. The piece being in the trunnion holes, to unlimber. Unhook the lashing chain;
raise the trail by means of a handspike placed across under it, assisting the
movement by bearing on a handspike inserted in the bore. When the pintle is
disengaged, remove the limber and lower the trail to the ground.

6. To limber up. Raise the trail as before; back the limber, in. ert the pintle
in the pintle hole, and hook the lashing chain.

7.~ The piece being in the travelling position, lo untimber. Bear down on the pole
which will raise the stock sufficiently high to place 4 blocks and a half block
under the middle of the stock ; raise the pole to disengage the pintle and remove
the limber.

To lower the trail on the ground. Take a purchase with the lever under the
trail, shift the blocks under the maneuvring bolts, remove successively at each
purchase a half block, or a block, as the lever will allow, and lay a chock in
place of the lowest block, which can be removed with alift of the lever, or with
handspikes.

In the mortar wagon, first raise the pole, and lay a half roller on the end of the
fork against the pintle; on lowering the pole, the stock is raised sufficiently to
place the blocks as above. J

8. To limber up. The trail is raised on four blocks and a half block by sue-
cessive purchases with the lever, as in lowering it; placing a block or half block
at each heave, as the lift will allow.

To change o piece from the Trunnion Holes to the Travelling
Position.

Required : 11 men—6 handspikes—1 gun roller—1 small half rolier—1 pur-
chase block—2 gun chocks—4 roller chocks—6 wheel chocks—1 trace rope.

The carriage must be limbered up, or the trail raised upon 3 blocks and a
half block.

Chock the wheels; depress the muzzle ; remove the elevating screw, and place
a roller under the reinforce.

Lift the muzzle, pushing the piece back, hauling at the same time on the trace
rope attached to the knob of the cascable, until the trunnions come over their
position. Remove the roller, and lower the breech on the bolster.
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To change a piece from its Travelling Position to the Trunnion
Holes.

The carriage being limbered up, or the trail resting on 4 blocks and 1 half
block.

Place a roller under the reinforce as near as possible to the rimbases.

Raise the chase, and let the gun run forwards to its position, checking it with
the trace rope attached to the knob of the cascable. As soon as the trunnions
pass over the chin bolts, depress the muzzle, and the trunnions drop into their
holes

Remove the roller, and put in the elevating screw.

To Change a Wheel.
11 Men—1 lever jack—2 wheel chocks.
Chock the wheel which is to remain ; raise the carriage by means of the lever
Jjack applied in front of the axletree, and support it until the wheel is changed.

To Mount a Piece on its Carriuge.

11 Men—6 handspikes—1 lever and blocks (or a lever jack,)—1 gun roller—
1 small half roller—1 large half roller—2 skids—4 blocks—4 half blocks—1 pur-
chase block—2 gun chocks—4 roller chocks—6 wheel chocks—1 trace rope.

The gun resting on two blocks, bring up the carriage unlimbered, in line with
it, the trail 2 yards from the muzzle: Place the large half roller in rear of the
rimbases, resting it on the two skids ; raise the chase by a handspike placed across
under the neck, and run the carriage back until the swell of the muzzle rests on
the bolster.—With the lever jack, raise the breech and place two blocks on the
skids, one under each end of the large half roller. Lift the chase, and run back
the carriage until the bolster touches the half roller; take a purchase under the
breech, and continue to raise it antil two half blocks are placed under each end
of the haif roller. Lift the muzzle, by inserting a handspike in it, and run back
the carriage until the rear ends of the cheeks touch the half roller, and the trun-
nions are over their travelling position. Raise the trail with the lever, and
remove the 4 blocks and a half block to the trail under the position of the
mancuvring bolts.  Lift the chase and insert a gun roller by the front as far as
the half roller ; depress the muzzle, to make the piece bear on the roller. Change
the piece to the trunnion holes.

To Dismount a Piece.

The same implements required as for mounting it. Lift the trail by a hand-
spike across under it, and support it on 3 blocks and a half block, under the
mancuvring bolts.



348 CHAP. XII.—MECHANICAL MANEUVRES.

Change the piece over the travelling trunnion bolts, and when the roller is
removed, place the large half roller on the stock against the rear of the cheeks.
Tale a purchase under the trail, with the lever jack, and remove the blocks to
the skids, placing 2 blocks and 2 half blocks on each skid under the ends of the
half roller; as the trail comes to the ground, the ends bear on these blocks. Raise
the muzzle, and run out the carriage until the muzzle, resting on the stock, is
within 6 in. of the rcar end of the cheeks. Raise the breech, and lower the half
roller by a block on each side. Lift the muzzle and ru‘n out the carriage, until
the swell of the muzzle rests on the bolster. Raise the breech and remove 1
block and 1 half block : lift the muzzle, remove the carriage, and let the muzzle
rest on a bloek ; take out the half roller and leave the piece on 2 blocks.

Nore.—The manc:uvre of mounting a gun may also be performed expedi-
tiously, without the use of the lever jack, by raising the muzzle and the breech,
in succession, and placing two sets of blocks under the piece, near the trunnions,
until it is raised so as to rest on two skids, with four blocks and a large half
roller in each set. In this position, by bearing down the muzzle and removing
the rear set of blocks, the carriage, limbered up, may be run under the breech ;
a roller is then placed on the stock, and the gun is hauled back, with a rope at-
tached to the knob of the cascable, until the trunnions are over the trunnion

“holes. Remove the front set of blocks and the roller, and lower the piece into
its place.

This method requires 10 additional blocks, 20 inches long, 8 inches square.

The gun may be dismounted in like manner, by an inverse mancuvre.

To change a Carriage.
£

11 men—6 handspikes—3 gun rollers—1 small half roller—a plank with
beveled ends—2 gun chocks—6 roller chocks—6 wheel chocls.

The carriage with the gun being unlimbered, bring up the new carriage lim-
bered up, in line with the first; the head of its cheeks two yards from the trail of
the other carriage. Placé a gun roller under the reinforce of the gun, and lift up
the muzzle, to raise the trunnions from the trunnion holes, into which insert the
lower end of two handspikes, and let the trunnions rest on them. Run up the
new carriage, over the stock of the first, until the wheels touch, taking care that
they arein the same line. Slide the plank forwards between the cheeks, until it
bears upon the heads of both stocks, and wedge one of the gun rollers on the stock
of the first carriage, so that it will support the plank if the weight of the gun
causes it to spring; place a roller on the plank near the rimbases, and make the
trace rope fast to the knob of the cascable. Lift and push at the muzzle ; haul
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on the rope, placing a second roller under and near the base ving, and let it clear
the plank and rest on the stock, touching the plank, when the trunnions are
over the chin bolts.

Take two or three turns with the rope around the maneuvring bolts, and
hold taut on the rope. Raise the muzzle ; take out the front roller by the head
of the cheeks, and run the first carriage forward, lifting the muzzle and letting it
rest on the stock as the carriage is moved off gradually. The trunnions will
bear on the rear edges of the trunnion holes. 'When the first carriage is out of
the way, remove the plank by the front, and insert a handspike in the muzzle ;
raise and work it, slacking off the rope at the same time sufficiently to let the
trunnions drop into their places. Put in the elevating screw ; remove the roller
and rope, and put on the cap squares.

To place upon a Mortar Wagon a Mortar on its bed.

11 Men—6 handspikes—2 long rollers—1 block—2 half blocks—4 roller
chocks—6 wheel chocks—2 quarter blocks—1 single prolonge.

The mortar being on its bed, the mortar wagon unlimbered is placed in the
prolongation of the axis of the bed, the trail two yards from the rear of the bed.
Place the quarter blocks under the heads of the cheeks; lift the rear of the bed
by handspikes at the rear notches, and place a handspike under it, or support it
by the half blocks under the cheeks. Use the block, with chocks on it,as a
fulerum ; take a purchase under the rear part of the transom and lift it, placing a
roller under the middle of the bed, its ends resting on the two half blocks. Run
the wagon back, the stock under the middle of the bed; place the second roller
on the stock above the nuts of the pintle plate bolts. Double.the prolonge, and
hook the middle of it on the hooks of the windlass; take a turn with each end
round the windlass and carry the ends to the rear maneuvring bolts ; take a
turn round each and make the ends fast. Heave at the windlass; when the
roller on the half blocks is free, replace it under the ends of the cheeks, as the
mortar rises on the wagon, and draw it up until the rear ends of the cheeks
touch the rzar cross bar plate. The roller will be in front of the centre of gra-
vity, and the ends of the cheeks will touch the bottom boards. Limber up.
Take the rope from the roller; carry the bight to the front, draw the mortar
forward to its proper position. By a purchase under the transom, with two
handspikes, remove the roller and lower the bed on a handspike. Take a
second purchase, with half blocks for supports, under the rear notches of the
cheeks; remove the handspike, and let the mortar down on the wagon.



350 CHAP. XII.—MECHANICAL MANGUVRES.

The Mortar on the Mortar Wagon, to lower it to the ground.

The same implements. Place the roller under the bed, by raising it in the
same manner as for removing the roller. Fix the rope to the windlass and take
as many turns round it as are required for drawing the mortar up. Attach the
ends to the rear manceuvring bolts ; work the windlass and draw the mortar
back, till the rear ends of the cheeks touch the rear cross bar. Unlimber.
Lower away by unwinding the windlass, placing a second roller under the
head of the cheeks, as the first passes the cenue of gravity ; and when the
latter is free, place it under the head of the cheeks, when they come near the
two half blocks laid on each side of the trail. When the ropes no longer bear,
take them off of the bolts. Place the quarter blocks under the head of the
cheeks, and run the bed forward with handspikes, as into battery. Remove
the wagon ; and by raising the rear of the bed, as at first, take out the roller and
let the bed rest on the ground.

To mount a Sicge Mortar on ils Bed.

4 Handspikes; 1 single prolonge; 1 hammer; 1 wrench.

Raise the mortar on its muzzle; bring up the bed, the front transom within 6 in.
of the mortar, the vent of which should be on the side opposite to the bed. Take
a double turn with the middle of the rope round the mortar, close to the muzzle
ring, the tie in front; bring the ends up over the trunnions, and carry them to
the rear. Place two handspikes under the trunnions, the lower ends resting on
the platform, or on the ground. Heave and haul the mortar against the bolster;
place 1 handspike under each trunnion, the ends resting on the bolster, and two
other handspikes between the heads of the cheeks and the mortar. Heave and
haul, to raise the mortar on the bolster. As svon as it is sufficiently raised, shift
one of the handspikes from under the piece to the bore ; heave again, and the
mortar will fall into its place.

Remove the rope and put on the cap squares.

To put on or o remove the cup squares, it is necessary to bring the mortar into
a verlical position. To do this, place 2 handspikes in the muzzle, and support
them by a wheel chock or a picee of plank ; fasten the middle of the rope to the
ends of the handspikes, and haui on the rope, assisted by two handspikes, with
which the mortar is chocked, when it becomes upright.

To dismount a Mortur from its Bed.

Bring the mortar vertical as above described, and remove the cap squares ; take
the handspikes out of the bore ; pass the middle of’ the rope around the mortar,
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just under the muzzle ring, and carry the ends to the rear; give a smart haul on
the rope, assisted by two handspikes, and the mortar will fall over the transom
and light on its muzzle.

A mortar standing on its face may be moved (cut) by means of two hand-
spikes lashed to the trunnpions.

The mortar wagon also serves for transporting a gun, which is drawn up on
rollers, breech first, in a similar manner to the mortar and bed.

The piece can be shifted very quickly from this wagon to its carriage, both
being limbered. The carriage and wagon ave placed on the same line ; the
head of the cheeks next to the windlass, the wheels touching. Place 2 large
rollers under the piece, and a gun roller on the head of the stock; make the
middle of the trace rope fast to the knob of the cascable, and run the piece back
until the trunnions are over the trunnion holes. Remove the wagon, and lower
the wunnions into their holes. In a similar manner, the gun is changed from its
carriage to the wagon. .

The lifting jack, (a powerful geared screw jack,) is very useful with siege bat-
teries. It may be used in place of the lever jack with fewer men, but requires
more time. For any single operation, it is extremely convenient; as, with it,
any part of a gun or carriage can be raised.

To Transport a Piece with a Shng Carl.

Ist. With the common sling cart. 10 Men—1 piece of 5-in. rope—1 double
prolonge, or 2 single ones—4 chocks for wheels—6 handspikes.

The piece being raised from the ground on blocks, bring up the sling cart over
the piece, the breech towards the pole; raise the pole vertically, by hand and by
means of a prolonge attached to the end of it, and keep it in that position by
passing a handspike on each side of it between the spokes of the wheels, Sling
the piece with the rope passed under it before and behind the trunnions, and
over the bolster; take out the handspikes from between the spokes and lower
the pole by means of the prolonge and by hand ; lash the breech to it, and bring
up the limber.

d.  With the serew sling cart. 4 Men, with lashing ropes. The sling cart
being in place, sling the gun with a rope or with chains passing under it and
fastened to the hooks of the screw head, or with chains furnished with rings to
embrace the trunnions. Raise the piece by turning the handles of the screw
nut, and when it is sufficiently high, lash the load .to the bolster and pole, so as
to relieve the pressure on the screw. The maneuvre is easy but slow, and
the machinery must be kept in good order. The piece may be slung more
quickly by blocking it up as high as the axletree will permit.
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move the block; key the pintle hook, and lower the elevating screw. All the
men working at the wheels of the carriage and limber, and at the pole, lower
the piece gently from the platform. Horses may then be attached to the limber,
if necessary. ¢

To raise on its Chassis a Barbette Carriage with ils Piece mounted.

The same number of men and the same implements as in the preceding ma-
neeuvre. The chassis having been lowered, as in the first part of the preceding
manauvre, bring the carriage up to the rear of the platform and place opposite
to each wheel a plank resting on two blocks, making a gentle slope to roll the
carriage up on the traversing platform—place skids as before on each side of the
chassis—move the carringe forward until the rollers nearly rest upon the rails—
run up the elevating screw—lighten up the trail, to disengage the pintle hook—
remove the limber, and lower the lunette plate on a block placed upon the
tongue—raise the trail again, to remove the block—lower the trail transom upon
the tongue—run the carriage up to battery—replace the traverse wheels in the
same manner as directed for taking them out, in the preceding manwuvre.

In sitnations where it may be required, the carriage can be used without its
chassis; in this manner it may be applied to the embrasures of ficld works, by
placing it in battery on a common platform for a siege piece, and resting the trail
on a skid attached to the front hurter by a pintle. The cear of this skid may
rest on a block so as to give it the same inclination as the tongue of the chassis.

To place a Casemate Carriage in Battery and mount its Gun.

14 to 16 Men required. The gan is brought to the casemate with the sling
cart, and carried through the galleries on a truck.

‘The carriage for the embrasure farthest from the door of entrance is to be
placed first, and its gun mounted before the next carriage is placed. The tongue
of the chassis is inserted into the tongue hole, and the pintle in its hole, through
the end of the tongue.

The top carriage is lified by hand and placed on the chassis, which is traversed
on one side, and the gun is laid near the middle of the casemate on blocks, the
muzzle towards the embrasure. The casemate gin (legs 14 feet long) is placed
over the carriage and gun; the legs and the roller over the gun, the pry-pole
over the chassis. The gin is equipped and the gun slung in the usual manner.
‘When the gun is raised sufficiently high, the chassis is traversed under it, and
the upper carriage so placed that the trunnion holes come exactly under the
trunnions of the gun, which is then lowered carefully to its place. Unsling the
’g\m and remove the gin.
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MANEUVRES OF THE FIELD AND SIEGE GIN.

10 Men, including a non-commissioned officer as director—5 handspikes—1
gin fall—2 lines—a number of pulley blocks, single or double, according to the
manner in which the gin is to be equipped.

The gin fall is 4-in. rope, 90 feet long.

To put the Gin together.

Lay the legs on the ground, the outer sides up, the bevels towards each
other ; place the windlass; connect the heads of the cheeks by the assembling
bolt; and insert successively the 1st, 2nd, and 3d cross bars, and key them.

To carry the Gin.

‘Put six men at the legs, viz., 2 abreast of the windlass, 2 abreast of the second
cross bar, and 2 near the head; 2 men, with a handspike, carry the fall coiled
up, with the blocks hooked to it; one man carrics the prypole, another the re-
maining handspikes and the lines.

To set up the Gin.

6 Men, placed in the same manner as for carrying the gin, set it up; 2 men
place their feet against the bottom of the legs, or their handspikes against the
lower cross bar; one sets up the prypole, two paces in front of the head of the
gin, facing it. The director assists by putting the end of a handspike into the
slit for the tongue of the prypole. 'When the prypole is in place, the foot of it
should be equally distant from the two legs, 12 feet from the lower cross bar;
the pullies should be over the middle of the weight to be raised.

To equip the Gin.

The gin equipped with one pulley, can raise a 12-pounder garrison gun ; with
2, an 18-pounder; with 3, a 24-pounder; with 5 or 6, a 32 or 42-pounder. It
is generally proper to use more pulleys than are absolutely necessary, in order
to avoid straining the fall.

1st.  To equip the gin with 1 pulley. Pass one end of the fall over the windlass,
and take three turns from left to right, the loose end being outside. Put a hand-
spike in one of the mortises of the windlass, or let down the pall, if there is one;
overhaul the fall, letting it wrap round the windlass; pass the end through the
right hand pulley of the head, and secure it to the sling round the gun by a
capstan knot.

2nd. With 2 pulleys. Hang a single block on the second cross bar, the point
of the hook outwards; proceed as in the first case; pass the end of the fall
through the block on the cross bar, and tie it round the head of the gin, the loose
end of the rope hanging on the left side and pinched against the leg. Hook the
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block to the sling round the gun, the point of the hook towards the left side of
the gin.

3d. With 3 pulleys. Proceed as for two; pass the end of the fall through the
left hand pulley at'the head of the gin, from the outside; tie it to the sling on
the side towards the prypole, and hook the block to it on the other side, the
point inwards.

4th. With 4 pulleys. Hang a second block (or a double block) on the second
cross bar. Proceed as in the last case ; pass the end of the fall into the second
bloclk, and fasten it to the head of the gin as in the second case ; hook both blocks
to the sling, the points of the hooks inwards.

If a double block is used, place the pin perpendicular to the cross bar, the
head towards the prypole; pass the fall the first time through the sheave next
the prypole, the second time through that next the legs; hook the block to the
sling, the point towards the left side of the gin.

5th. With 5 pulleys. Hang two single blocks, or a double block, on the second
cross bar ; fasten a third block to the head of the gin, on the left side, by a collar
or coil of rope; the point of the hook being outwards, and the head of the pin
towards the gin. Proceed as in the last case; pass the end of the fall into the
third block, and fasten the end to the sling round the piece, to which the blocks
are also to be hooked.

6th. With 6 pulleys. Fix a single block to the head of the gin, another on the
second cross bar near the right leg, and a double block on the same cross bar
near the left leg. Proceed as in the last case; pass the fall through the single
block on the cross bar, and secure it to the head of the gin, the loose end of the
rope hanging on the left side, and the third block hooked into the knot. Hook
the double block and the other single block to the sling.

The man who directs the manceuvres, or the most intelligent man, should be
charged with passing the fall through the pullies at the head of the gin, and with
tying the knots, fixing slings, &c. If he is too much exposed by mounting on
the third cross bar, the gin must be laid down, the head resting on the gun, and
equipped in that position.

To lay the gin down, the men are placed in the same positions as for setting it
up. If the gin has a clevis at the top, the fall may be reeved in the blocks, and
the upper block then hooked to the clevis.

To Sling a Piece.
A piece without handles may be slung by means of a rope, the two ends of
which are tied together and which is passed under the piece, one-half before and
the other behind the trunnions.
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If this is not convenient, as when the gun lies on the ground, oris to be placed
on its carriage, a sling may be made by splicing together the ends of a 5-inch
hawser a little more than twice the length of the piece (about 26 feet) or by pass-
ing a strong rope several times, according to the weight, over the piece length-
wise, under the cascable and under the handspike or a block of wood inserted
in the muzzle. The two sides of this sling may be brought together by another
just behind the trunnions.

To Work the Gin.

4 Men put their handspikes alternately, 2 by 2, in the mortises of the
windlass; 2 others assist in heaving ; 3 overhaul the slack of the rope; the non-
commissioned officer or director steadies the piece or the load, by means of a
guy or of a handspike-in the bore.

To make fast. If the gin has no ratchet wheel and pall, put a handspike across
the legs, and let the heaving handspikes in the mortises rest against it; cross
the slack round the turns on the windlass, drawing it tight round the last turn,
and pass it under the lower cross bar from the inside, tying it in a loop in which
the point of a handspike is inserted ; during this operation, one man bears with
both hands on the turns round the windlass, to prevent the rope from slipping.
The men and 4 handspikes are then no longer required.

To shift the rope on the windlass. When the turns on the windlass, commencing
at the left, reach the other end, make fast with the handspikes resting as before.
Tie a lashing line to the fall with an artificer’s knot, I foot above the second
cross bar; wrap both ends of the line several times round the fall and pass it
round the leg, under the cross bar, lashing the fall and the cross bar together.
Let the windlass turn so as to bring the weight to bear on the lashing line; then
slip the rope to the Jeft end of the windlass.

The gin may be worked, if necessary, by less than 10 men. The men at the
slack may be saved by equipping the gin without taking the 3 turns on the
windlass; pass the fall over the windlass, and bring it round underneath, placing
the slack across the windlass, so that the fall may coil over it. By steadying
the piece with a rope attached to the prypole and to one leg, and by equip-~
ping the gin with a greater number of blocks, 3 men may work it, 2 holding
the handspikes, and the 3d assisting them alternately.

To use the Gin as a Derrick.

12 Men, 2 being for the guys. Additional implements: 1 double prolonge, or
2 single ones—4 strong pickets, 4 or 5_feet long—2 mauls—and sometimes a
second fall and a drag rope.
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If the derrick is to:be established on a parapet, or on earth which is not firm,
lay a strong plank across two others, with holes in the first for the points of the
feet; ram the earth about them and secure them with pickets.

Lay the gin down, the outer side underneath, and the feet of the legs resting
on a skid.

The director steps 5 paces from the head of the gin, in a direction perpen-
dicular to the cross bars, and then 4 paces to the right and left, where he marks
the places for the two first pickets; the two others are placed 30 feet beyond the
first, in the direction which the guys will take.

Drive the pickets inclining off from the gin; if necessary, strengthen them by
putling a plank or a fascine behind each, and ramming the earth firmly about it.

Equip the gin as it lies; fasten the guys to the head of it with an artificer’s

* knot, if they are formed of one rope; with German knots, if of two. The gin
being raised almost vertically, 2 men take a turn of the guys around the first
pickets, and the director makes them fast to the second pickets with an artificer’s
knot. Let down the fall and tackles, and prepare to work the windlass. On
a parapet, the feet of the derrick should be 2 feet from the exterior crest; as the
guys, by stretching, are apt to give the derrick too great an inclination, place it
at first 4 feet from the crest, and after taking a few turns, let the load down
again, and move the derrick to its proper place.

If the fall should not be long enough, join another to it by a flat knot, tied at
4 or 5 yards from the end of the second rope, passing a piece of round wood, of
the size of a tool handle, through the knot, to prevent its tightening too much.
The first fall passes only through the right hand pulley of the head of the der-
rick and over the windlass; when the knot comes up near the pullcy, cease
heaving and make fast; coil a drag rope round the head of the gin and tie it to
the second fall by 5 or 6 loops, below the knot. Let go the windlass and bring
the weight to bear on the drag rope. Undo the knot, and pass the end of the
second full through the pulley; take 8 turns with it round the windlass, and
join the first fall to it, to lengthen the slack.

GARRISON AND CASEMATE GINS.

The fall for these gins is 5-inch rope, 120 feet long. They are equipped with
a pair of blocks adapted to receive such a number of ropes as may be necessary,
according to the weight to be raised; the upper block being hung on the clevis
at the head of the gin. They are worked like the field and siege gin:
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ARTILLERY PRACTICE.

‘The plan of this work does not include the details relative to the service of
artillery, either in the field or in garrison ; but in the absence of more full and
accurate tables of firing, it is thought useful to give here the mean results of such
trials of the ranges of our ordnance as have been made, from time to time, by
the Ordnance Department, together with-some other practical information de-
rived from authentic sources.

Ranges of Field Guns and Howitzers.

The range of a shot or shell in this table is the first graze of the ball on hori-
zontal ground, the piece being mounted on its appropriate field carriage.

The range of a spherical case shot is the distance at which the shot bursts
near the ground, in the time given ; thus showing the elevation and the length
of fuze required for certain distances.

For the range of the Mountain Howitzer—see Cuar. VI.

—
KIND OF ORDNANCE. Powder.| Ball. Elevalion.Q Range. REMARKS.
Lbs. © ¢ |Yards.
6-PDR. FIELD GUN. 1.25 | Shot 0 318
e 1 674
% 2 867
" 3 1138
Y 4 1256
o 5 1523
| >
1. Sph.case| 2 650 |Time of flight 2 secs.
| shot. 2 30 840 s 3
1 133 3 1050 113 4 «
| |
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Ranges of Field Guns and Howitzers.

KIND OF ORDNANCE. l’owder.{ Ball. !}Elevalion.WRange. REMARKS,
Libs, ': o inurds.
12-PDR. FIELD GUN. 2.5 | Shot 0 Il 347
¢ 1 | 662
« | 130 || 785
1y 2 || 909
Lo« |3 | 1269
| & 4 [ 1455
w dus  llaee
1.5 |Sph.case.| 1 || 670 |Time 2 seconds.
¢ 145 950 | %" 3% et
e ' 2780 11195071 (% g e
12-ppR. FIELD HOWITZER| 1. Shell F 0 [l 195
5 1 il 539
% 2 | 640
Lo« |3 | 8
5 4 [ 975
i 5 | 1072
0.75 [Sph. case| 2 15 H 485 |Time 2 seconds.
4 315 || TI5| ¢ 3«
e 345, | 1050 ¢ &
il
24-PDR. FIELD HOWITZER| 2. Shell 0 j[ 295
i 1 || 516
% 2 [I 793
i 3 [| 976
3 4 [| 1272
w15 HBe
1.75 (Sph.case| 2 f[ 600 [Time 2 seconds.
“« 3 i‘ 800 « 3 113
“ 5 30 ;f 1050 | « 4 «
2. % 330 || 880 « 3
32-PDR. FIELD HOWITZER| 2.5 Shell | 0 , 290
“ 1 531
L 2 719
i 3 1029
¢ 4 1203
& 5 1504
If
i
2.5 |(Sph.case| 3 || 800 |Time 2.75 seconds.
|
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Ranges of Heavy Ordnance.
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The range of a gun or howitzer in this table is the first graze of the ball on
the horizontal plane on which the carriage stands.

KIND OF ORDNANCE.

Powder.

Ball.

Elevation

I

REMARKS.

18-PDR. SIEGE AND CAR-
RISON GUN.
On barbette carriage.

Lbs.
4.5

Shot
13

VB W~ O

24-PDR. SIEGE AND GAR-
RISON GUN.
On siege carriage.

30

Uk GO D bt T QO DD bt it

1147
1417
1666
1901

883
1170
1454
1639
1834

32-PDR. SEA-COAST GUN.
On barbette carriage.

10.67

45

30
35

[SUR SRR RN JUR ) Sy S -

900
713
800
900
1100
1433
1684
1922
780
11556
1517

42-PDR. SEA-COAST GUN.
On barbette carriage.

10.5

14.

Shot
€

b QO DD = Ut o DD~

715
1010
1300
1600
1955

770
1128
1380
1687

1915 |
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Ranges of Heavy Ordnance.

KIND OF ORDNANCE.

Powder.

Ball.

Elevation.

| Range.

f

REMARKS.

8-INCH SIEGE HOWITZER.
On siege carriage.

Lbs.
4.

Shell
451bs.

WL WO=S O

o
w
<

{Yurds .

| 251
435
| 618
720
992
| 1241
| 2280

8-INCH SEA-COAST HOW-
ITZER. 7
On barbette carriage.

4.

8.

OV QO DD P U GO D M U GO D =

| 405
\

1168
1463

1190
1532
1800

10-INCH SEA-COAST
HOWITZER.
On barbette carriage.

8-INCH COLUMBIAD.
On barbette carriage.

12.

30

QY QO WA~

580
891
1185
1300
1426
1650

Time, flight 3.  sec.
“« 13 4. 13

" 13 5.25 “«

11 ¢« g, 113

10.

15.

932
1116
1402
1608
1847
2010
2397
2834
3583
4322
4875
4481

4812

|
P
|
j

Axis of gun 16 feet
above the water.

Shot ceased to rico-
chet on the water.
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Ranges of He(wy Ordnance
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KIND OF ORDNANCE. Powder.| Ball. Elevmmn. ‘ Ra“ge.i REMARKS.
8-1ncH coLumBIAD— | Lbs. | Shell | © ' |Yards.
Continued. 0. |50Mbs. | 1 [ 919
- « |2 | 120
« | 3 | 1409
S 1697
s8 5 1813
ks 6 | 1985
5 8 | 2203
£¢ 10 | 2657
L, P - | 3556
Sl 2 | 3716
g8 25 | 4387
ae 27 4171
15. s 27 30 | 4468
10-ivcH corumBiap. | “18. | Shot 0 394 | Axis of gun 16 feet
On barbette carriage. 1281bs. | 1 | 752 | above the water.
w [ g | 1002
L R P 1230
G ad 1570
“ | 5 1814 S
« | G | 2037 | Shot ceased to rico~
“ ‘ 8 9519 | chet on water.
] 10 177
« 15 3525
£ 20 | 4020
b 25 | 4304
« |30 | 4761
LR g 5433
20. 188 16 ‘ 5654
12. | Shel | 1 | 800
1001bs., 2 | 1012
« ] 8 | 1184
et 1443
« | 5. | 1604
18. i S 448
o Y 47
w8 1100
« |3 | 1239
6 td 1611
ol [ I 1865
3 ! 6
« | g | 540
0% el 10 | 2848
. 15 3200
« | 20 .| 3885
g 25 | 4150
« 30 |l 4651
5 85 4828 |Time of flight 35 sec.
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XIII.—ARTILLERY PRACTICE.

EIND OF ORDNANCE. Powder.| Ball Elcvalion.! Range. REMARKS.
Lbs. | Shell, oL |!Yards.
12-1NCH COLUMBIAD....| 20. |172lbs. 10 ' 2770 |Time of flight 11 sec.
“ 15 || 3731 st 16 «
& 22 “ 4280 & D1
i 25 || 47118 gt 26 «
& 30 5004
t 35 || 5339 s 8 oe
« 37 || 5266 v LS g
o 39 ° | 5064
25 4 10 || 2881 € NS
ks 15 || 3542 LS 1554
£ 30 || 5102
£ 35 |l 65409 5 32 S8
£ 37 || 5373 & a2
L2 39 || 5506 A 36 «
Shell, 35 | 5644
1801bs. | 39 || 5615
28. £ 35 5671
| 14 39 5761 |33 miles. Time36sec.
Shell, \
13-IN. sEA-COAST MORTAR| 20. | 200 lbs. 45 ‘ 4325
Shell, \
12-1N. sEA-cOAST MORTAR| 20. | 2001bs.| 45 | 4625 |Experimental.
Shell, | ;
10-1N. sEA-coAST MORTAR| 10, | 98 lbs. 45 ' 4250 |Time of flight 36sec.
10-INCH SIEGE MORTAR..| 1. [ Shell, | 45 300 |Timeof flight 6.5 sec.
1.5 |90 bs. | 45 700 58 18
2. = 45 1000 3 14, &
2.5 & 45 1300 & 16 «
3. @ 45 || 1600 4 i WO
3.5 a 45 |/ 1800 = 195 e
4. £ 45 | 2100 £ R «
Lbs. oz. Shell,
8-INCH SIEGE MORTAR. | 0 103| 46 lbs. 45 500 |Time of flight 10 sec.
(From Griffith’s Artil-| 133 < o 600 5 11
lerist’s Manual. ) 1 b b 750 L 12k <
£ 12 13 13 900 13 13 e
1 3% (13 6 1000 13 135 [
1 42 {3 6 ]100 [ 14 ¢
16 ‘s [ 1200 [ 143 11
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Raonges of Heavy Ordnance.

XIND OF ORDNANCE. ‘ Powder. | Ball. |Elevation.| Range. REMARKS.
|
| Oz iSheIl | © | Yards.
24-POUNDER COEHORN | 0.5 7lbs 45 || 25
MORTAR. \ 1 € || 658
el L e | s ek
1375 - o 143
T P 165
| 2,75 L « |l 260
| 4. | « | e | 492
[ 6. (et « )l 900
N L SR L R
Rano-es of Hale’'s War Rockets
RANGE, (FIRST GRAZE.)
ELEVATION. T e REMARKS.
21-inch. 34-inch.
Yards. Yards.
4010 50 | 500 to 600 500 to 600 | The rockets were fired from a trough
80 700 800 to 1000 10 feet long.
100 800 to 900 | 1000 to 1200
150 1200 1200 to 1400 | Weight of 2i-inch rocket, 6 Ibs.
470 1760 2200 £ L-inch 16 lbs.

INITIAL VELOCITIES OF CANNON BALLS.
From experiments made with the ballistic pendulum, at Washington Arsenal.

isdor', || oo T0ROER ) | O e
Ordnance. Kind. \ Weight. | powder. velosity.

I Lbs. Lbs. Feet.

l 1.95 || 1439

| Shot veeun wsle BB 1.5 1563

6-pdr. field gun. 4 | 2. 1741
| Sph. case...| 5.5 1. 1357

| Canister....| 6.8 1. 1230

( 2.5 1486

Shoti e, «xa]12:3 3. 1597

12-pdr. field gun. 4. 1826
Sph. case...| 11. 2. 1392

Canister....| 13.5 2. 1262
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Initial Velocities—Continued.

: |
Kind of AR Charee | Inital
Qrdnanze. Kind. | Weight. powder.”ve]oc"y'
i
Lbs. Lbs. )“ Feet.
1. || 1054
Shell....... 8.9 g g B
12-pdr. field how- I 1.5 | 178
zer. 1 Sph, case...| 11. 1. || 958
Canister...., 9.64 L ( 1015
2. || 1378
f Shot e sse. 12.3 5 3. || 1674
12-pdr. siege and (| 4. | 1906
garrison gun. :’
2. || 1611
Shell...o 8.9 g ) H p
(| 2« || 1n
3. ;! 1734
4. 1933
12-pdr. gun lls % 2
& il R TS 123 4 5. f 2098
R 2300
[ 8. | 2324
( (| 3 | 1200
’ 4. | 1440
Shot vovvvun 24,25 6. “ 1680
8. | 187
24-pdr. siege and 3. || 1470
i sioge and )| Shell......| 17, g o
Canister. ...| 29. g i 1 }égg
3. | 1108
Grape......| 30.6 §| § | 1
4. | 1250
5.33 | 1430
Shot .. satews 32.3 8. Il 1640
. 10.67 | 1780
32-pdr. sea-coast 4. 1450
. Shell....... 2.4 3| 33 || 16
D 1. 1172
Canister....| 37. g 5.33 1342
: 4, 1133
Grape. ... 39.75 g 533 1297
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Initial velocities of Balls fired from Small Arms.

[N, of baits] Initial ve-
oo anw. | Ohage. o218 T e
e b I
Grains. : Feet.
Musket........| 110 17 i 1500
Rifle.......... 70 | 32 1750
Hall’s Carbme. s 70 [ £ { 1240
Bistal .ot 35 | L | 947
g I b s Vo LT TE LT 1

Loss of veloczty by the er]age of the Ball.

Initial velocity of ball || Loss of velo-
Chs}rge city by
KIND OF GUN. o : With wind-||windage Ofﬁ
powder. x&g’a‘;"_ age of gy || diameter.
diameter.
| Lbs. Feet. Feet. Feet. |Per ct.
32-PDR. SEA-COAST.censevsvss 4. 1444 1271 173 | 12
4. 1600 1433 167 | 10
924-PDR. SIEGE.sss + s "mar g 6. 1890 1793 167 9
i
; 3. 1617 1444 173 | 11
12-pDR., 25 calibres........ 3. 1915 1742 173 g
4. 2124 1951 173 | 8
s 1528 1370 158 | 10
12-PDR. FIELD, 16 calibres... 3. 1793 1635 158 9
4, 1992 1834 158 8
6-PDR. FIELD.susvsessnsseeaal 1.5 1734 1560 174 | 10

The loss of velocity by a given windage is directly as the windage and in-
versely as the diameter of the bore, very nearly.

For a formula for computing the initial velocity of a ball, see Cuap, XV ; Ar-
ticle Ballistics.
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PENETRATION OF SHOT AND SHELLS.

The following tables and notes, (when not otherwise specified,) are extracted
from a report of experiments made at Metz in 1834.

The charges, when expressed in fractions, denote the proportion of powder to
the nominal weight of the shot; the calibres are those of the French guns, the
exact relation of which to those of the United States ordnance will be found by
reference to the table of foreign ordnance in Cuaprer L.

The French 36-pdr. corresponds nearly with our 42-pdr; the 16-pdr. with
our 18-pdr.; the 8-pdr. with our 9-pdr.; and the 6-inch with our 32-pdr. The
diameter of the French 8-inch howitzer is 8.782 inches in our measure. The

musket is of the same calibre as ours.
Penctration of Shot in Masonry.
Rubble work of good quality ; scarp wall built by Vauban.

S . 1 DISTANCE IN YARDS.
e .
i R 7 55 109 | 219 | 38 | 438 ' 656 | 875 | 1094
&) o | ‘
I ‘ In. In In. In. | ™. | In. | In In. In
36 | 1.90 | 2678 | 26,39 | 25.60 | 23.83 | 2225 2087 | 1792 | 1496 | 19
(Lond | 2560 | 25.20 | 2422 | 2245 2087 | 1930 | 1625 1339 | 1089
{130 | 2492 9383 | 9284 | 21.07| 1950 | 1812 | 1516 | 122 | 9.85
24 [{l-dth | 2265 | 295 | 2146 1989 | 1822 1674 | 1378 | 1123 | 9.06
| 1-6th | 20.08 | 19:69 | 1890 | 17.53 1575 | 1438 | 1181 | 965 7.8
{1-8h | 17.33 | 16.93 | 1615 ) 14.57 | 1320 | 1181 | 965 | 7.88| 6.50
1-2nd | 2245 | 21.86 | 20.87 | 1910 | 17.53 | 1595 | 12.80 | 10.05 | 7.68
134 | 21.07 | 20.68 | 19.69 | 17.92 | 16.35 | 14.77’ 1.8l | 926 | 7.29
16 |{ 1-ath | 1950 | 19.10 | 1822 | 16.74 | 1516 | 13.78 | 10.83 | 847 | 6.69
Loth | 1713 ] 1674 | 1605 | 1457 | 1300 1162 | 9.06 | 7.9 591
18th | 14.96 | 14.57 | 13.78 | 1221 | 10.83 | 9.45| 748 | Gll| 512
130 | 18.90 | 1851 | 17.53 | 1595 14.57 13.00 | 10.05 | 7.68 | 6.11
1o |/ 14th | 1772 | 17.33 | 1654 | 14.96 | 1339 | 1181 | 886 | 6.89 | 55l
L6th | 1556 ( 15.06 | 14.38 | 13.00 1142 | 10.05| 748 | 61| 493
18th | 1378 | 1339 | 12.60 | 1103 | 965 827 | 630 | 7.68| 4.33
8| 1.ad J 1595 | 15.56 14.77‘ 1319 | 1.8 [ 1024] 748 531) 44

By multiplying the numbers expressing the penetrations in this table by 1.25,
we have the penetration in masonry of medium quality ; by 1.75, in brick ma-
sonry ; by 0.46, in hard calcareous stone (solid.)

According to the experiments, the holes made in masonry such as that re-
ferred to in the table, by shot striking it perpendicularly at a short distance, are
formed of an exterior, funnel-shaped opening, the mean diameter of which is
about 5 times that of the shot, and of an interior part nearly cylindrical. The
exterior cone appears to be produced by the reaction of the masonry, some frag-
ments of which are projected backwards, to the distance of 45 or 50 yards. The



PENETRATION OF BALLS. 369

train of fragments in front of the hole extends about 20 feet. Arownd the ex-
terior opening, the masonry is loosened to a distance about one-half greater thar
the diameter of the opening; say 45 in. by the 24-pounder shot; 35.5 inches by
the 16-pdr.; 31.5 in. by the 12-pounder. This loosening indicates the proper
distance between the first shots from a breaching battery, Nearly all the shot |
are broken, even at the charge of one-fourth, and the fracture is generally in
meridional planes, the pole of which is the point which strikes first. On the
shot which are not broken, and on the fragments of those which arc broken,
small cracks or furrows, sometimes 0.02 in. deep, are observed, radiating from
the same point.

The effect of shells fired horizontally against masonry is very small; they
are broken at the moment of striking, or if fired with very low charges, so as
not to break, they produce a very slight impression.

Penetration in Oak Wood.

} DISTANCE 1IN YARDS.
CALIBRE. CHARGE | g - i
97 | 55 | 109 | 219 | 328 | 438 | 636 | 875 | 1094

[ K (] (SO
Guns. 1 In n. ln.‘\ In.| In. | In. | In n. | In.
3% | 13d 65.4 | 64.2 6-2.2‘58.3‘54.3 50.8 | 44.1 | 374 | 315
1-2nd | 63.0 | 61.4 | 59.1 | 54.7 | 50.8 | 47.3 | 40.2 | 335 | 27.6
[lﬁd 59.1 | 57.9 | 55.9 ‘m.s 47,6 | 44.1 | 37.4 | 307 | 248
94 [{l-4th |555|54.3 (523 48.4 | 44.9 | 41.3 | 35.0 | 284 | 228
[{1-6th |49.2 | 48.4 | 46.5 | 429 | 39.4 | 36.2 | 29.5 | 240 | 193
[(1.8h | 425 | 416 [ 402 | 36.6 | 327 | 30.3 | 24.4 | 197 | 158
“rlﬂml 54.7 | 532 | 50.8 | 46.5 | 42.5 | 39.0 | 31.9 | 256 | 19.7
[1-3d 51.2 | 50,0 | 48.0 437 402 | 3.6 29.9 | 236 | 185
16 |41-4th | 47.7 | 46.5 | 44.5 | 40.9 | 37.4 | 33.8 | 27.6 | 21.7 | 169
({16 | 421 | 414|308 | 362 | 32.7 [ 29.5 | 23.2 | 17.7 | 142
{1-&h [37.0 362343 30.7|27.6 | 24.4 | 19.3 | 150 | 11.8
{1-3d 46.1 | 44.9 | 42.9 | 38'6 | 35.0 | 31.9 | 25.6 | 197 | 146
jg |4 1-4th .43.3‘4-2.1 40.2 |°36.6 | 33.1 | 29.9 | 23.6 181 | 134
® 116|378 370 | 354 | 319 284 B2 193 | 150 | 114
[l1.&h | 339 | 331|311 276 244|217 [ 165|130 | 9.8
8 | 1-3d 994 | 382 | 362 | 23 27| B6 | 193 138 | 106

Howitzers. Lbs, | | |
[a4 3’;3 27.6 | 26.0 ?24'19.:81 }gg 1:13.0‘10.6‘* 9.1
_—r | 3. 232 | 224|209 | 181 | 158 | 138 | 11.0 | 95| 83
Gin. Siege. {55 | 161|154 |14.2| 126 | 114|102 | 87| 79| 15
{ 1.1 391| 87| 83| 83| 75} 71| 67| 63| 59
33 33.] | 319 | 303 | 26.8 | 236|205 150 | 118 | 98
B-in. 39.-2 | 276 | 26.8 | 25.2 | 217 | 1855 ( 158 | 11.4 | 91 | 79
1.65 l22.8 2.1 (205173 | 14.6 | 126 | 98| 83| 71
ot var, 1§22 27.6 | 26.8 [ 252 | 21.7 | 18.1 [ 15.0 | 102 | 79| 63
i 18.9 [ 18.1 | 16.5 | 134 [ 110 | 95| 7.5 | 63| 5.1
12-pdr. Mountain. | 0.6 15.0 | 14.2 1~2.6|‘ 102 83| 7.1| 59| 47| 39
Grains. |
Musket Bails - - - 154 3.35 | 3.15 | 2.56 177 | 1.06 | 0.71 "032

™2
o
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The penetrations in other kinds of wood are deduced from those in the pre-
ceding table by multiplying by 1, for beech and ash; by 1.3, for elm; by 1.8, for
white pine and birch; by, 2 for poplar.

In oak, the fibres are displaced laterally by the passage of the shot and after-
wards close up again, so as to leave an opening scarcely sufficient for measuring
the depth of penetration. This effect explains the cause of vessels not being
always sunk by shot striking below the water line; but the timber is split lon-
gitudinally even by the smallest shot, in a length of 6.5 feet; the splinters are
driven to the distance of 42 to 50 feet, and the largest timbers are soon destroyed.

In white pine nearly all the fibres struck by the shot are broken, but the effect
does not extend much beyond the opening made; this material istherefore prefer-
able to oak for structures which are not intended to be proof against cannon shot.

Penetration in Com_/mci Earth, (halt sand, half clay. )

1‘ DISTANCE IN YARDS.
CALIBRE. P omanas, > T 7 ‘ | I
‘ 27 | 55 | 109 1\219 | 528 | 438 | 636 | 875 | 1094
Guns k | m | m|m m ‘ . | .| In ‘ Ia.
36 | 13d 1091 [106.3 [1024 | 973 t 934 | 89.4 | 823 | 756 | 60.7
12nd 1082 (107.2 | 99.3 | 91.0 | 84.3 | 79.6 | 725 | 862 | 606
13d 1004 \ 977 926 | 859 | 811 | 772 | 701 | 638 | 583
24 |{1-4th 926 866 | 815 | 77.6 | 74.0 | 673 6L8 | 57.1
16th 85 65.3 799 | 756 | 722 | 689 | 626 | 57.1 | 524
ll-Blh 76.4 | 74.8 | 724 | 689 | 658 | 630 | 575 | 52.0 | 47.3
f(l2nd 945 910|859 | 776 | 722 | 67.7 | 6L4 | 559 | 504
|| 1-3d 86.6 | 835 | 796 | 736 | 693 | 65.8 | 59.6 | 544 | 492
16 |{1-4th 807 | 783|752  69.7 | 665 | 634 579 | 524 | 47.3
1-6th 729 70.9 | 68.1 | 630 I 5 536 488 @ 44.5
[1-8th 630 6354 | 638 | 606 | 551! 504 | 457 | 413
13d 65.0 | 634 | 59.9 | 547 | 50.8 | 482 | 429 | 386 | 35.0
12 | J14m 606|591 | 559 | 52.0 1 488 | 46.1 | 41.3 | 374 | 339
.12 vpem 547 536|508 | 482 | 453 | 429 | 386 | 350 1 323
(LL8th 500 488|473 | 445 | 417 | 39.8 | 362 | 331 | 307
8 | 1-3d 56.3 | 547 | 520 | 469 | 433 | 402 | 35 | 319 | 287
Howitzers. ] Lbs. ! | | | | i
44 48.4% 47.3+| 45.3% 41.7 | 386 | 354 | 303 | 26.0 | 232
T e | d29% 417 | 402 | 37.0 | 839 BL1| 272 240 | 217
in. Biege. ‘1ya.9 34.7 | 339 | 32.3 | 295 276 | 256 | 228 209 | 193
1.1 | 2.8 | 224 | 21.7 | 209 | 0.1 19.31 17.7 | 165 | 158
3.3 52.8% 512+ 48.8 | 450 | 41.0 | 374 | 30.7 | 252 | 29)
B-in. gg.a 453 | 441 | 42.5 | 386 | 35.0 | 319 | 9.4 | 224 | 197
1.65 39.8 | 386 | 37.0 | 335 | 30.7 | 28.0 | 23.6 | 205 | 18.1
e ge.z 445+ 429+ 410 366 | 327 | 291 | 232 | 189 | 161
-par. 1.1 | 335 | 2.3 | 30.7 | 276 | 24.8 ‘ 224 | 181 | 154 | 134
Mountain 12-pdr. | 0.6 27.2 | 264 [ 248 [ 217 | 199 | 17.3 | 146 | 122 | 102
| Grains. | | I I !
Musket Balls - - - | 154 9.851 9.45 866 5.91 4.33I 3.15’ 1.5s|
| ‘

*With these charges, and at these distances, the shells were often brekei.
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The penetrations in, other kinds of earth are found by multiplying the above
by 0.63, for sand mixed with gravel.
¢ 0.87, for earth mixed with sand and gravel, and weighing twice as much as
water.
1.09, for compact mould and fresh earth mixed with sand, or half clay.
¢ 1.44, for wet potter’s clay.
« 1.50, for light earth, scttled.
€ 1.90, for do. fresh.
In general, sand, sandy earth mixed with gravel or small stones, chalk and
tufa, resist shot better than the productive earths, or clay, or earth that retains

waler.
Penetration of Shells.
g. & IN COMPACT EARTH. } IN OAK WOOD. ; IN MABONRY.
"3 ‘é H |_',_‘WTV P e L ‘V i
3 % | sm 10dn. 12in | 8in. | 10-in. | 124n. | Sin. | 10-in. | 12-in.
S I ‘> | '
| i
! Yds. ‘In. | TIn. In. | In In. } In. l m. | In In.
| | | | | |
00 |§ 656 788 1772 1969 | 394 788 | 866 | 197 354| 394
‘ 1312 9.85 | 92560 | 27.57 | 473 | 1181 | 1378 | 236 473 | 512
a0 |§ 636 1181 | 1969 | 2166 | 591 | 985 | 1063 | 315 3.94| 433
9% 131312 || 1575 | 2757 | 2954 | 7.88 | 1378 | 1575 | 394 | 551| 59
6oe 1§ 636 1969 | 2054 3150 865 | 1300 | 1457 | 433 591 [ 630
1312 || 2166 | 3150 | 3347 | 985 | 1378 | 1575 | 473 | 630 | 8669
Falling with | | | |
muximum% 2363 | 3347 B4 985 | 1378 | 15795 | 473 669 | 7.09 l
veloeity - | | ! |

|

The penetrations in other kinds of earth, wood, and stone, may be obtained
by using the co-efticients given for the other tables.

Penctration in Fascines, Wool, &c.

At the distance of 24 yards, a musket ball penetrates 20 in. into a gabion
stuffed with sap fagots; the ball from a wall piece, 23.63 in. 'The resistance of
fascines decreases very rapidly by the twigs being broken or separated by the
balls.

A rolling gabion, stuffed with fascines, is proof against the ball of a wall
piece at 15 yards; at the distance of 200 yards, and even more, it is pierced
through by cannon balls of the smallest calibre.

The penetration of balls in wool is more than double of that in compact earth,
even when the wool is contained in close, well quilted matrasses, pressed be-
tween hurdles. At 40 yards, a musket ball penetrates more than 40 inches into
woollen matrasses thus placed together.
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Effects of Shot on Cast Iron.

Shot projected with even a small velocity will break pieces of cast iron of
very large dimensions. A 24-pdr. ball fired with a charge of 1-12th and moving
with a velocity of 883 feet in a second, split, in two shots, to the depth of 40
inches, a block of cast iron 12 inches wide by 40 inches thick. The fragments of
the block and of the broken shot are projected with sufficient velocity to produce
the most destructive effects.

According to these results, cast iron cannot be advantageously used either for
gun carriages, or for revetments of fortifications.

Penetration in Masonry.
Experiments at Fort Monroe Arsenal, in 1839.

o " | 1 MEAN PENETRATION.
CALIBRE: ‘;Chnrge. ;Distance. Diessed] Potomac Hord
} 1 ‘granite. | free stone, | brick.
Shot. l Lbs. | Yerds. | In. | “In. In.
32-pounder gun........ ol 8 .| B0 | 8.5 ‘ 12. 15.25
Shell. [ |
8-inch sea-coast howitzer... BT 890N o 8 | 4.5 8.5

The solid shot broke against the granite, but not against the free stone or brick.

The shells broke into small fragments against each of the three materials.

The circumstances attending the penetration of the shot and shells corres-
ponded with those above stated in the experiments at Metz. The wall used as
a target was built of dressed stone and of the best bricks, laid in hydraulic ce-
ment; but being an isolated wall, (10 feet square of each material, and 5 feet
thick, with 3 counterforts,) and being battered before the masonry was perfectly
set, the effect of the projectiles in shatlering the masonry around the point
struck was greater than indicated by the experiments referred to,

Penetration in o Target of White Oak Timber, 5 feet thick.
Experiment in New York Harbor, in 1814.

un. | Charge. | Distance. | Diameter. REMARKS.

Lbs. Yards. | Inches.

11 100 | 60 | Shot wrapped with leather, so as
32-pdr- 3 11 150 | 54 to destroy the windage. ;
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Penetration of Lead Balls in Seasoned While Ouak.

Experiments at Washington Arsenal, in 183Y.

ARM. Charge. | Distance. Penetration.} REMARKS.
Grains. | Yards. Inches. ‘
Musket ..... 5 J 144 | 5 3.00 | Arms loaded with
Common rifle. ....... 100 | & 2.05 new musket pow-
Hall's rifle.. . . . WP mte 100 4 2.00 der.
. J’ 70 ¢ 0.60
Hall’s carbine, musket| ] 80 $ 0.80 |
eAlIbIa . o pinsis a s viae l 30 ‘ ¢ 1.10 |} Charges too great
N 100 £€ 1 90 |§ forservice.
Pistoleccveessacsinss 51 | & 0.725 ‘
| |

Experiments made at West Point, in 1827.

|
‘ DISTANCE IN YARDS.
ARM. ‘ Charge. | l ‘ S REMARKS.
| 3 | 9 50;4100\150‘200[300

! ikl 1210 e

‘Grﬂmx.l In. ’ In. ‘ In. f In. | In. | Im. i In.

| 134 200 | 1.60 | 143 | 1. 0.66 | 0.55 | 0.00* *1 Ball in 10 im-
Musket - -2| 125 | 1.60 | ‘ ‘ bedded.

’ 90 | 1.60 |
Common rifle 92 210 | 1.80 | 1.43 [ 0.94 | 0.65 | 0.29 | 0.00t {Indentation 0.2 in.
Hall’s rifie ‘ 70 112 | L70 | 0.63 | 0.53 | 0.40 | 0.00}| - {2 Ballsin 10 im-

| ‘ ‘ | bedded:

| |

The musket fired at 9 yards distance, with a charge of 134 grains, 1 ball and
3 buckshot, gave for the ball, a penetration of 1.15 in.; buckshot, 0.41 in.
Penetration in a bundle of Musket Ball Cartridge Paper, No. 1.

Musket, with 134 grains, at 13} yards..... 653 sheets.
Common rifle, 92 grains, at 135 yards............500 sheets,
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FIRING HOT SHOT.

TFurnaces for heating shot are erected at the forts on the sea-coast. These
furnaces hold 60 or more shot. The shot being placed, and the furnace cold, it
requires 1 hour and 15 minutes to heat them to a red heat. After the furnace
is once heated, a 24-pdr. shot is brought to a red heat in 25 minutes; the 32
and 42 requirc a few minutes longer. Two or three men are required to attend
a furnace.

Grares. In siege batteries, or in other situations where there are no furnaces,
a grate is used for heating shot. This grate consists of 4 bars, 1,75 in. square,
3 fect long, placed diagonally, 4 in. apart, resting on 3 iron stands with legs
1 foot high.

To use the grate: Make an excavation 1 foot deep and 1 foot wide, with no
slope at the sides or in rear, open in front. Place the grate in it, on stones or
bricks, rising about 4.5 in. above the bottom ; make a roof over it with hoops
of flat iron, covered with sods and with 18 in. of carth, leaving in the back part
a chimney 6 in. square. Put the shot on the grate, leaving about one-fourth of
the length free, in front; on this part, and under the front of the grate, put the
wood, cut into pieces about 14 in. long and 2 in. or 2.5 in. thick. Make use of
a thick sod, as a register, to regulate the draught of the chimney, so that no
flame shall issue from the front of the furnace. This little furnace, which will
contain about fifteen 24-pdr. balls, heats them to a red heat in 1 hour, and will
supply 3 guns; it requires the attendance of one man.

ImpLEmENTS. 2 Pokers, for stirring the fire, made of 7 in. round iron, 54 feet
long, the end bent at a right angle—2 Fron forks, for taking out the shot. These
forks are immersed alternately in water to cool them—! Rasp, to rub the scales
from the balls when they have been overheated— 1Pair longs with circular jaws,
for taking up shot—1 Iron rake, to remove the cinders, &c., from the ash pit—
1 Trough or tub—1 Bucket—1 Barrel—1 Rammer, with the head covered by a
circular plate of sheet iron, of rather larger diameter than the ball; to remove
the clay which may stick to the sides of the bore when clay wads are used—
1 Ladle, (10 cach piece,) for carrying the balls, farmed of an iron ring the inte-
rior of which is beveled to fit the ball, with 2 arms inserted into wooden han-
dles; for small calibres it is made with I handle.

Waps, may be made of good clay, free from sand or gravel, moistened just
enough to work well; the wads are eylindrical, 1 calibre fong. But it is pre-
ferable to use hay wads that have been steeped in water for 15 minutes and al-
lowed to drip.

Cartripces for hot shot, arc made of cannon cartridge paper or parchment
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well pasted, to prevent,the powder from sifting out; they should be carefully
examined before use, to see that there are no holes in them. It is best to use
two cartridge bags, on¢ within the other.

MaNNER OF LoaDING. Elevate the muzzle sufficiently to allow the ball to rolt
in; ram the cartridge home curefully, and a dry hay wad over it; then a wet hay
or clay w‘ad; prick and prime ; insext the ball, and put a wet hay or clay wad over
it; this second clay wad may be only } calibre long. It is a good precaution
also to pass a wet sponge into the gun just before putting in the shot. When
wet hay wads are used, steam is seen 1o issue from the vent as soon as the ball
gets home; this is the effect of the heat of the ball upon the water contained in
the wad; no danger can result from it, as the ball may be allowed to cool in the
gun without the charge taking fire; but it is better to fire without much delay,
as this steam would injure the powder.

The penetrations of cold and hot shot into wood are equal under the same
circumstances. A red hotshot retains sufficient heat to set fire to wood after
having struck the water several times. The fire is communicated more rapidly
and certainly to the wood when the ball does not penetrate more than 10 er 12
inches, because at a greater depth the communication with the external air is not
sufficiently free. It is proper therefore to five with small charges, | to § wt. of
the shot, according to the distance, in order that the shot may remain in the
wocd and not penetrate too deep.

Ezxpansion of Shot heated to a white heat.

CALIBRE. 8N | 142 |7 82 24 1 18 G e I

| 0.08 i 0.06 ' 0.04

Expansion ....In. | 0.149 | 0.11 1 0.10

Heated shot do not return to their original dimensions on cooling, but retain
a permanent enlargement, as will appear from the following table, giving the
mean of 16 trials by Lieutenant Rodman, of the Ordnance Department :

FIRST HEATING. | SECOND HEATING.

8-inck Shot. - ‘
Diam. ! Expansion. Diam. | Expansion.
\

Original...........| 7.840 |........ 0.000 | ‘

White heat........| 7.989  0.149 | .019 | 8.017 | 0.177 | 0.022
Cherry red. .vove...| 7.963 | 123 .016 |

After cooling. ......| 7.895 | .054 | .007 | 7.939 = .099  .012

Iy, ofs T iPercem.‘ Fh ot :Percent.
| |
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