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INSTRUCTION

HEAVY ART I LLEEY.

PAET I.

S E R VING HEAVY ARTILLBET.

ARTICLE I.

SERVICE OF THE PIECE.

1. The cannoneer, previous to receiving instruction

in Heavy Artillery, should be thoroughly instructed

in the School of the Piece, Field Artillery.

2 The manner of serving heavy artillery varies

with the kind of piece, and the carriage upon which it

is mounted.

3. There are four kinds of heavy pieces in the land

service, viz: the Gun, the Howitzer, the Mortar,
and the ( JOLUMBIAD.
They arc distinguished according to their use, as

Siege, Garrison, and Sea-coast Artillery.

V\tv their service six distinct kinds of carriages are

necessary, viz : the Siege, the Barbette, the Casemate,

the Flank-Casemate, the Columbiad, and the carriage
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apon which the Mortar is mounted, which is techni-

\ called its In d.

- used in i be ai tack <»i places ; and
follows armies in their operations, is mounted

upon carriages which serve for Its transportation.

tillery Is employed in the defence of

forts, more especially those of the interior; and
Artillery, consisting "t' the heaviest calibres, is

used for the defence of tne sea-coast. Their carriages
do 11. .1 subserve the purpose of transportation j the

barbette carriage may, however, be used for moving
it- piece for short distances, aq from one front of a

w ork to another.
The following are the kinds and calibres of Heavy

Artillery used in the land service of the United
State

Kind of Ordnance.

Gh ws.

1 1 1 1 \\ I
I

Coi i mbiads.

Mortars

'•i: ge and < arriaon

.

Sea-ooaal

Biege and Qarrison

Sea-coast

Mi. lie ....

|
< '..ill'. I'll .

Calibre.

12 pdr.

L8-pdr.

24-pdr.

32-pdr.

12-pdr.

s inch

24-pdr.

8-inch
Ill-inch

8-inoh
III inch

s inch

Ill-inch

Ill-inch

18 inch

Ill-inch

24-pdr.

Material.

[ron.

Bronse.

4. The detachment \'<>v serving a piece is formed
into two ranks, and cumbered from right to left. The
odd oumbers form the rear rank, and serve <»n the
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right of the piece; the even numbers and the gunner
fo»m the front rank, and serve on its left. The right
file is numbered 1 and 2j the next tile:; and 4; the
gunner is uncovered, and generally on the Left of No.
4; and on his left arc as many files as arc deemed
necessary, numbered 5 and (i, 7 and 8, &c.

5. A piece is in battery when it is in the proper
position to be tired.

The rigb.1 of a piece, when in battery, is the right
of the cannoneer when facing to the object to be fired
at; the front is the direction towards which the muz-
zle points.

The term battery is applied to one or more pieces, or
to the places where the pieces are fired.
A platform is the support upon winch a piece is

manoeuvred when in battery.

6. The detachment is marched to the battery by a
flank. It is halted, and faced to the front, when its
centre is opposite to the middle of the platform, and
(it there he room) four yards from it.

7. To cause the cannoneers to take their posts, the
instructor commands :

1. Detachment^ to your posts.
2. March.

At the first command, the detachment is faced to the
right by the chief of piece.
At the second command, it filc> to the left, and the

two ranks separate—the rear rank marching to the
right of the piece, and the front rank to the left, in
lines parallel to its axis. As each man arrives at his
post, he halts and faces to the piece ; Nos. 1 and 2 one
yard from the epaulment, parapet, or scarp, their
breasts eighteen inches outside of the wheels of the
carriage or cheeks of the mortar bed, as the case may
be; and the other numbers and the gunner, dressing
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on N"os. 1 and '_' respectively, at intervale of one yard,
except thai between Nos. '> and 5 there is an interval

of two yards. Wiih the mortar, Nos. 1 and ~2 are

opposite i" the front manoeuvring bolts, and Nos. 3

and 1 opposite to I bose in t he rear.

Under the fire of the enemy, the men will be directed

to cover themselves l.y the parapet as much as may he

consistent with the execution of their duties.

8. The chief of piece (a non-commissioned officer)

assists the instructor in effecting a correct execution
of the movements. While at the battery, he will gen-
erally be one yard outside of the cannoneers of the left,

facing the piece, and two yards in rear of the platform
or rearmost part of the carriage. He communicates
and attends to the execution of all orders he may
receive in relation to the service of his piece; as, for

instance, the kind of ammunition to be used, the

weight of charge, the kind and length of fuze, &c.

0. The movements of the cannoneers at the battery
are in double-quick tunc.

10. Posts are changed at the discretion of the in-

structor.

11. To allow the detachment to rest, the instructor

commands

:

In place—Kest ; or, Kest.

The cannoneers lay down their handspikes.
In the first case, the men remain at their posts

;
in

the second case, they may leave their posts, but will

remain near the piece.

To resume the exercise, the instructer commands:

Attention—Detachment.

At which command, all resume their posts and hand-
spikes.
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12. Until the cannoneer becomes Well versed in his
duties at the piece, the instructor will himself, by way
of example, occasionally execute the movements which
he orders. In the intervals of resl he will minutely
instruct the men in the names and uses of the imple-
ments, and in the nomenclatures of the piece, its car-
riage or bed, and of the parts of the fortification near
the battery. In the course of the instruction he will
require every man to point out and designate by name
all the parts enumerated in these nomenclatures, and
to answer questions relative to the service of the piece;
such as the weight of charge, the manner of makin

'•

cartridges and wads, of heating shot and throwing hoi
shot, of laying platforms, poinring,&c. And although
he is to consider precision of movement as highly
essential, yet he is to inculcate that something more is
necessary than a merely mechanical performance of
duty. He will, therefore, endeavor to impress upon
the cannoneer not only the habit of a soldier-like man-
ner of working his gun, hut an accurate understand-
ing oi all the elements necessary to the eflSciencv oi
its tire.

J

13. To leave the battery, the instructor commands :

1. Detachmeni . rear.

2. March.

At the first command, the detachment is faced from
the epaulment by the chief of piece.

At, the second command, it marches to the rear the
cannoneers of the left closing upon those of the right-
files to the right, and is halted and faced to the front
ly the chief of piece, so as to bring its centre opposite
to tin' middle of the platform, and four yards from it.
The chief of piece places himself upon the right.
The detachment is marched from the batterv bv a

flank. J J
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I.I — 1\ 1.

Servi Gun mounted on a sieQe can

Pi LTE8 I. II. HI. [V, V and VI.

Seven men are necessary ; one gunner and six other
cannoneers.

14. The piece is in battery upon its platform.

The implements, &c, are arranged as follows:

Handspikes

\<;k

Rammeb

Pass-box

Tl Bl -P01 l ii

.

Three OH each side of the Carriage,

Leaning againsl the epaulment,
in line wit h the cannoneers.

< me yard behind and parallel to t he
line of cannoneers of t he right,

the sponge uppermost, the sponge
and rammer-heads turned from
the epaulment, and supported
upon a prop.

Againsl the epaulment, outside of

the pile of kills.

Containing friction tubes, and the

lanyard, which is habitually

wound in the form of St. An-
drew's cross upon its handle.

Suspended from the knob of the

cascable.



ART. I.] SIEGE GUN.

GrUNNER's-POUCH.

Chocks

Containing the gunner's level,

breech-sight, fingerstall, priming
wire, gimlet, vent-punch, and
chalk. Suspended from the knob
of the cascable.

One on each side of the piece, near
the ends of the hurter.

Vent-cover Covering the vent.

Tompion In the muzzle.

Broom.
Leaning against the epaulment,

outside of the pile of halls.

When several guns are served together, there will he
only one gunner's level and two vent-punches to each

battery, not exceeding six pieces. To the same battery
there will he one worm, one ladle, and one wrench.

The halls are regularly piled on the left of the
piece, near the epaulment, and close to the edge of I he

platform.
The wads are placed between the epaulment and

the halls, partly resting on them.

15. The cannoneers having been marched to their

posts, the instructor directs them to place their mus-
kets against the epaulment, and then explains to them
the names and uses of the implements, and the nomen-
clatures of the gun, its carriage, and the battery.

16. To cause the implements to be distributed, the

instructor commands :

Take Implements.

The gunner steps on the knot) of the oascaltle;

takes off the vent-cover, handing it to No. 2 to place

against the epaulment, outside of the pass-box; gives

the tube-pouch to No..'!; equips himself with his own
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pouch and the fingerstall, wearing the latter on the
i finger of the lefl hand ; levels the piece by the

eloval ing screw
;
applies his level t<> ascertain thehigh-

ints of the base-ring and swell of the muzzle,

which he marks with chalk
; and resumes hi- post.

'. equips himself with the tube-pouch.
1 and -. after passing two handspikes each t<>

N"os. '> and 1. take each one For himself! Nos. 6 and ,;

\ r theirs from Nbs. ''< and 1.

17. The handspike is held ift both hands; the hand
nearest to the epaulinent grasping it near the small end
;iu<l at the height of the shoulder, back of the hand
down, elbow touching the body

;
the other hand back

up, the arm extended rial u rally
;
the butt of tin- hand-

spike upon the platform <>n the side farthest from the

epaulment, and six inches in advance of the alignment.

l
x

. When the cannoneer lays down hi- handspike,
he places it directly before him, about Biz inches in

advance of, ami parallel to the alignment, the small

end towards the epaulment; and whenever he thus
l:i\ - ii down for the discharge <>!' any particular^dutj

,

he will resume ii <>n returning to his post alter the

complet ion of thai duty.

lit. The instructor causes the service of the piece to

be executed by the following commands:

1. FiioM Battery.

The gunner moves two paces to his right.

Nos. I. '_'. 3, I. 5 and <>. racing from the epaulment,
embar: Nos. I and - tinder the fronl of the wheels;
N<>>. •'! and I through the rear spokes <>f the wheels,

near the felly, under and perpendicularly to t he cheeks;

ami Nos. 5 and 6 under the manoeuvring bolts.

All being ready, the gunner gives the command
Heave, which will be repeated as often as m*ay be

sary. lie sees that Nos. 5 and 6 guide the trail
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in prolongation of the directrix of the enibrazuro,
and as soon as the face of the piece is about one yard
from the epaulment, commands It.vr.T. All unbar, and
resume their posts. Nos. 1 and 2 chock the wheels.

'1. Load by detail—Lo.\i>.

20. Nos. I. - and 4 lay down their handspikes.
Xo. 2 takes out the tompion, and places it near the

vent-cover.
No. 1 faces once and a-half to his left

;
steps over

the sponge and rammer; faces to the piece ; takes the
sponge with both hands, the hacks down, the right
hand three feet from the sponge-head, the left hand
eighteen inches nearer to it ; returns to the piece,

entering the staff in the embrazure; places the lefl

foot in line with the face of the piece, half way
between it and the wheels; breaks to the right with
the right foot, the heels on a line parallel to the direc-

tion of the piece, the left leg straightened, the right
knee bent, the body erect upon the haunches; mid
rests the end of the sponge in the muzzle, the staff in

the prolongation of the bore, supported by the right

hand, the right arm extended, the left hand flat

againsi the side of the thigh.
« No. '1 steps to the muzzle, and occupies a position on
the left of the piece corresponding to that of No. 1 on
its right; He seizes the stall' with the left hand, back
down, near to and outside of the hand of No. 1.

No. :; facing towards the epaulment, embars under
tlu' breech, and maintains the piece in a convenient
position for inserting the sponge, until he receives a

signal from the gunner t<» unbar. He then lavs down
his handspike; steps over the rammer and seizes the
stall' with both hands, as prescribed for the sponge;
and stands ready to exchange with No. 1.

No. f takes the pass-box and goes to the rear for a

cartridge; returns with it, and places himself, facing
tic piece, about eighteen inches to the rear and right
of NO, -1.
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ner places himself Dear the Btock, the left

[vanccd ;
closes the vent with the Becond finger

of the Nil hand, bending well forward to cover him-

self l>\ the breech : tarns the elevating Bcrew with tin'

right hand, so a- t-» adjusl the piece conveniently for

and makes :i -iur nal tor No. ''> to miliar.

21. In the meantime, Nos. 1 and 2 insert the sponge
by tin- following motions, at the \\

<

«r< !-> one—two—
mini POUB I i\ i :

They insert the Bponge as tar as the hand
1 . bodies erecl . Bhoulders square.

i. They slide tin' hands along the BtafF, ami

e it at arm's length.

notion. Thej force the Bponge down as pre-

scribed in the Brat motion.
\t/i motion. They repeal the second motion.
;'»//< motion. Tiny push the Bponge t" the bottom <»f

the bore. No. 1 replaces tin- left hand ou tin- staff,

back up, six inches nearer t<» the muzzle than the

right. No. _' places the right hand, back up, between
the hands of No. 1.

If. in executing those motions, or tin- corresponding

Ones with the rammer, it lie found thai the s|inn

rammer i- at home at the third or fourth motion, then

what i> prescribed for the tilth motion will he per-

formed ai the third orfourth. The knee on the side

towards which the body is t'» he inclined is always
bent, the other straightened; ami the weight of the

body added, as much a- possible, to the effort exerted
\<\ the arms.

:;. Sponge.

22. Nos. I and 2, pressing tin' sponge firmly against
iIm bottom <>f the bore, turn it three times from right

t>» left, and three times from lefl to right ; replace the

hands on the thighs; and withdraw the Bponge by
motion- contrary t" those prescribed for inserting it.

Remark. To handle the sponge whort it is new and
lit- tight, it may become necessary for Nos. I ami 1 to

oth bands. In this case ii will he inserted ami
withdrawn by short and quick motions.
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No. 2 quits the staff, and. turning towards No. 4,

receives from him the cartridge, which he takes in

both hands, backs down, and introduces into the bore
bottom foremost, seams to the sides; he then grasps
the rammer in the way prescribed for the sponge.

No. 1, rising upon the right leg and turning towards
his left, passes the sponge above the rammer with the

left hand to No. '>. and receiving the rammer with
the right, presents it as prescribed for the sponge,
except that he rests the rammer-head against the

right side of the lace of the piece.

No. -'I, as soon as the sponge is withdrawn, passing
the rammer under tin- sponge into the erabrazure
with the right hand, receives the sponge from No. 1

with the left, replaces it upon the prop, and resumes
his post.

No. 4, setting down the pass-box, takes out the car-

tridge, and presents it in both hands to No. 2, tin 1 choke
to the front; returns the pass-box to its place, and picks
up a hall, and afterwards a wad, should one l>e required.

Nos. 1 and 2 force down the cartridge by the mo-
tions prescribed for forcing down the sponge.

4. Ram.

23. Nos. 1 and 2, drawing the rammer out to the

full extent of their arms, ram with a Bingle stroke.
No. 2 quits tin' stall', and, turning towards No. 4,

receives from him the hall and wad. whilst No. 1

throws out the rammer, and holds the head against
the right side of the face of the piece. No. 2, rcceiv-

#
ing successively the hall and wad. introduces them
into the bore, the hall first, and seizes the staff with
the left hand. No. 4 then resumes his post.

Nos. l and 2 force down the hall ami wad together
by the same motions, and ram in the same manner as

prescribed for the cartridge. No. 2 quits the rammer;
sweeps, if necessary, the rammer on liis own Bide;
passes the hroom to No. 1 ; and resumes his post.

No. 1 throws out the rammer, and places it upon the
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prop below tin 1 sponge; finishes the sweeping; ami
resumes hi- post.

The gunner pricks, leaving the priming wire in the

v. nt : resumes hi- post ; and, it firing beyond point-

blank range, adjusts the breech-sight to the distance.

I N I' \TTI KV.

1 and 2 unchock tho winds, and, with

. 1, 5 and 6, all facing towards the epaulmcnt,
embar: Nos. 1 and - through the front Bpokes of the

wheels, near the felly, under ami perpendicularly to

the cheeks; Nos. 3 and 1 under the rear of the wheels;

and Nos. •"> ami 6 under the manoeuvering bolts per-

pendicularly i<> the stock.

All lii-iii-- ready, the gunner commands Heave, and
the piece i- run into battery, Nos. •"> and 6 being

careful to guide tin- chase into the middle of the

embrazun toon as the wheels touch the hurter,

immands Halt. All miliar, and .Nos. I, 2, 3 and
I resume t heir posts.

li. 1'olNT.

25. No. 3 lays down his handspike
;
passes the hook

of the lanyard through tin- rye of a tube from front

to rear; and holds the handle of the lanyard with the

right hand, tin- hook In- 1 wren tin- thumb and forefinger.

No-. .~i ami (i embar under and perpendicularly to

tie- trail, near the manoeuvring holts.

'Ida- gunner, placing himself at the Btock, as at the

command Load, withdraws the priming wire, and.
aided by Nov. ."> and (1, gives the direction; Causing
the trail to he moved by commanding Left, or Right,
tapping, at tie- same time, on the righl side of the

breech for No. ."> i<> move the (rail to the left, or on
the lefl side for No. i; to move ii to the right.

lie then place- the centre point of tin- breech-sight

accurately upon the chalk mark on tin- base-ring, and
by the elevating screw gives the proper elevation,

reel ifyinxj t he direct ion if necessary-
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The moment the piece is correctly pointed, he rises

on the left leg, and gives the word Ready, making a

signal with both hands, at winch Nos. 5 and 6 unbar,
and resume their posts; takes the breech-sight with
the left hand ; and goes to the windward to observe
the effect of the shot.

No. 3 inserts the tube in the vent ; drops the handle,

allowing the lanyard to uncoil as he steps back to his

post, holding it slightly stretched with the right hand,
the cord passing between the fingers, back of the hand
up j and breaks to the rear a full pace with the lefl

foot, the left hand against the thigh.

At the word Ready, Nos. 1 and '2 take the chocks,

and breaking off with the feet farthest from the epaul-

ment, stand ready to chock the wheels.

2(>. In directing the piece to be tired, the instructor

will designate it by its number, as, for example:

7. Nitmber one— Fire.

Xo. :! gives a smart pull upon the lanyard.
Immediately after the discharge of the piece, Nos. 1

and '1 chock the wheels, and resume the erect position.

No. 3 resumes the erect position, and rewinds the lan-

yard in St. Andrew's cross upon its handle, returning
it, if dry, to the tube-pouch. The gunner, having
observed the effect of the shot, returns to his post.

27. Whenever the piece is to he tired by a lock,

portfire, or slow-match, it will be done by No. :!, as pre-

scribed for No. 4, in the instruction for held artillery.

28. To continue the exercise, the instructor resumes
the series of commands, beginning with From bat-
tery.
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st.<.

29. To change posts, the instructor commands

:

I. Change posts,

'i. March.
.';. < !all-off.

At the firs! command, the cannoneers lay down their

handspikes; place their equipments on the parts of the

carriage nearest to them; and face to their left.

Ai the second command, they step off, each advanc-
ing one post : No. - taking thai <>t' No. 1. Nos. - and
6 pasa to the rear <>f the trail ; No. 2 on the outside

of all the cannoneers. Onarrivingat their posts, they
lace to tlif piece, and equip themselves.

At the third command, they call-off, according to

the posl they arc to occupy.

To load for artion.

30. The cannoneers having been sufficiently in-

structed in (lie details of the movements, the instruct-

or commands :

Load for action—Load.

The piece is run from battery, loaded, run into bat-

tery, pointed, and prepared for firing, by the following
commands from the gunner: From battert—Load—
I\ H \ IT EB V— POIN T— R KA DY.

At the command, or signal, from the instructor to

commence firing, the gunner gives the command Fire,
and continues the action until the instructor directs

the firing to cease.

To cease firing.

81. To cause the firing to cease, the instructor com-
mands :

Cea.sk firing.
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Whether the cannoneers are loading by detail or for

action, the piece is sponged oat, and all resume their

posts. If the cartridge lias been inserted the loading

will he completed, unless the instructor should other-

wise direct.

To secure piece, and replace implements.

32. To discontinue the exercise, the instructor hav-

ing ordered the firing to cease, and caused the piece

to be run into battery, gives the following commands

:

1. Secure tiece.

No. 2 returns the tompion to the muzzle. The gun-

ner puts on the vent-cover, which he receives from

No. 2, and depresses the piece.

2. Replace implements.

Nos. 1 and 2 replace the handspikes against the

cpaulment, those of Nos. 3, 4, 5 and 6 being passed to

them by Nos. :! and 4 for that purpose. The gunner
bangs the pouches upon the knob of the cascable.

To leave the battery.

33. The instructor causes the muskets to he taken;

forms the detachment in rear of the piece; and inarches

it from the battery as prescribed in No. 13.

Remarks.

34. The service of a 24-pdr. siege gun, as it respects

running from and to battery, and pointing, is per-

formed by five men. as prescribed for the Biege how-
itzer in Lesson II. Five men suffice for the service

of the IS and 12-pdrs. To perform, however, all the

duties incident to a Lattery of heavy artillery on a

war establishment, including transportation and the

mechanical manoeuvres, the details for its daily ser-
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vice, at three relief-, should allow, at Least, twenty
privates to each piece.

To serve tfo piece with reduced numbers,

85. The smallest number of men with which heavy
- can In- served with facility, has been given as

five. It may he necessary, however, from the men
being disabled, <>r from other circumstances, to serve

a gun wit h a less number.
With four tin a. They will he told off as gunner,

ami Nos. 1. 2 and ''>. In this case, No. 2 will, in addi-
tion in his own duties, perform those of No. 4.

With thru nun. They will he told off as gunner, and
Nos. 1 and -. Xo. 1 performs the duties prescribed
for No. •'!, as well as his own. Xo. 2 performs those
of No. 4, as in the preceding case.

When Xo. 2 serves ammunition, he u'oes for the car-

tridge, and places the pass-box behind his post, before
assisl ing Xo. I to sponge.

Transportation.

36. The transportaion of a 24-pdr. gun requires ton
horses and five drivers; an 18-pdr. eight horses and
four drivei's ; a battery wagon six horses and three
drivers; and spare carriages—at the rate of one for
wciy live pieces—require, each, six horses and three
drivers.

Charges, &c.

•'!?. The ordinary service charge of powder for heavy
^uns is one-fourth the weight of the shot. For firing

double shol it is one-sixth that weight. The breach-
ing charge is one-third the weight of the shot.

Range of a 24-pdr., at an angle of 1° :;o'. {point-blank), charge
<> lbs 950 yards.

of a 24-pdr., at aii angle of .">°, charge lbs. l'.ton "

Range of an 18-pdr., at an angle of 1° 30', charge tj lbs.. 800 "

"Ian L8-pdr., at an angle of 5°, charge 4£ lbs 1600 "
Proof range of powder 300 "

The range of a 12-pdr. is aboul the same as thai of an IS-|><lr.
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Greatest elevation that a 24-pdr. carnage admits 1-°

Greatest elevation that an 18-pdr. carriage admits 12°

Greatest elevation that a 12-pdr. carriage ad mils 13°

Greatest depression that a - I pdr. carriage admits 4°

Greatest depression that an 18-pdr. carriage admits 4°

Greatest depression that a 12 pdr. carriage admits !°

Sec 'Fables in Part III.

Wads.

38. Wads are not generally necessary, except when
firing at angles of depression ; and then only one is

used, and that on the hall. When, however, the piece

has been tired so often that the hall has caused a lodg-

ment in the hore, it is well to use wads differing in

Length, according to tin' position and extent of the

lodgment, between the shot and the cartridge.

//</// wads nitty he made by twisting hay into a rope

of about one inch in diameter, folding it together of

any desired length, and then winding tin' folds from

one end to the other, leaving the wad a little larger

than the hore.

Breaching Batteries.

39. Breaching Batteries established against walls are,

First. To make a horizontal section the length of the

desired breach along the scarp, at one-third its height

from the bottom of the ditch, and to a depth equal to

the thickness of the wall.

Secondly. To make vertical cuts through the wall.

not farther than ten yards apart, and not exceeding

one to each piece; beginning at the horizontal section,

and ascending gradually to the top of the wall.

Thirdly. To lire at the most prominent points of the

masonry left standing; beginning always at the bot-

tom, and gradually approaching the top.

Fourthly. To tire into the broken mass with how-

itzers until the breach is practicable.

Breaches of more than twenty yards in length have

been opened by way of experiment, and rendered prac-
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ticable, in less than t *
-

1 • hours, by about two hundred
:i ii'l thirty 24-pdr. balls and forty shells in one case,

and by three hundred 18-pdr. balls and forty shells in

anothor.

Rapidity of firing.

40. [ron guns sustain long-continued and rapid firing

better than brass guns. An iron gun should sustain

twelve hundred discharges, at the rate of twelve an
hour; l>ut whatever may be the rate of lire, it is

deemed unsafe after that number of discharges. As
many as twenty an hour have been made for sixteen

cut i\ g hours.

l\ netration of shot.

41. The penetrati f balls increases to a certain

extent with their calibre. The mead result, from seve-

ral experiments, gives the penetration of a 24-pdr. ball,

with the charge of one-third of its weight, at the dis-

tance "f one hundred yards, as follows:

Feet. Inohes.

In earth of old parapets 8 6
In earth recently thrown up 15 <>

In oak wood, Bound ami hard 4 (i

In rubble stone masonry 1 In

In brick o
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Lesson IT.

Service of an S-inch Sfegfi Howitzer, mounted on a 24-pdr.

siege carriage.

Plate VII.

Handspikes

Sponge and Ram-
mer

Five men are necessary; one gunner and four other

cannoneers.

4l\ The piece is in battery upon its platform.

The implements, &c., are arranged as follows :

Three on the left of the carriage,

and two on the right, leaning

against the cpaulment, in line

with the cannoneers.

On props, eighteen inches behind
and parallel to the cannoneers of

the right, the sponge-head turned
towards the epaulment.

Containing fuzes, a pair of sleeves,

and a priming-wire,bent at right

angles at the point, forwithdraw-
ing the cartridge used in instruc-

tion. Suspended from the knob
of the cascable.

Containing friction tubes, and the

Lanyard, wound in St. Andrew's
cross upon its handle. Sus-

pended from the knob of the

cascable.

11 AVER SACK.

Tube-pouch



20 SI K\ ICE OF Till. I'll « I .

j
P \i:t i

r's-Poi i II

Lo LDINO-TON08
•^1 \ hi; A NT
I'l.l MMI.T

I'l B

\\ -
1 i a

:

; i'i.i vi a

Containing the gjjnner's level,

brocch-8ight,finger-8tall,priming
wire, i_r i 1 1 1 1 * -

1 . vent -punch, and
chalk. Suspended from the knob
of the cascable.

In :i basket, or <>n a shelf, againsl

the epaulment, outside <>t' and
near the handspikes of the left.

(ii:i MMi.T-uAi' ( >ntheendofthehurtor,nearNo.2.

Chocks
< Ine "ii each Bide of the piece, near

the iii(|> of i lir hnrter.

\'i n-i -< oveb Covering the vent.

Tompion Iii the muzzle.

Qi i'in Under the breech.

I': IOM
Leaning againsl the epaulment,
outside of i be basket or shelf.

Winn several howitzers are served together, there
will be only one gunner's level and two vent-punches
to each battery, nol exceeding six pieces. To the same
bal tcry there will be one wn nch.

One shell and one bombasine cartridge bag for

instruction—the bag filled with sawdust, and having
loops of thread al the choke end—are at tho magazine,
or other safe place in rear of the piece.

The cannoneers having been marched to their

. the insl ructor directs them to place i heir muskets
againsl the epaulment, and then explains to them the

names and uses of the implements, and the nomencla-
tures of the howitzer, its carriage, and the bal ten ,

II. To cause the implements to be distributed, the

instructor commands

:

Take i mplemi
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The gunner stops to the knob of the cascable; takes

off the vent cover, handing it to No. 2 to place against

the epaulment, outside of the baskel
;
gives the tube-

pouch to No. •">, and the haversack to No. -1 ; and equips

himself with Ids < >w n pouch and the finger-stall, wear-
ing the latter on the second finger of the left hand.

No. - puts on the sleeves.

No. :! equips himself with the tube-pouch.
No. 4 equips himself with the haversack, winch he

wears from the right shoulder to the left side; takes

out the sleeves; and assists No. - to put them on.

Nob. 1 and 2, after passing handspikes to Nos.Sand
4 and the gunner, take each one for himself. The
gunner, receiving Ids from No. 4, lays it in the align-

ment, the small end towards the epaulment. and two
yards to his right. The other handspikes are held,

laid down and resumed, as prescribed in Nos. 17
and 1^.

The gunner directs No. '•) to raise the breech to

enable him to level the piece; applies his level to

ascertain the highest points of the base-ring and muz-
zle-band, which he marks with chalk; and resumes
his post.

45. The instructor causes the service of the piece to

be executed by the following commands:

1. I'V.oM battery.

The gunner moves two paces to his right

No-.. 1. g, 3 and 4. facing from the epaulment.

embar: Nos. 1 and 1 through the rear spokes of the

wheels, near the felly, under and perpendicularly to

the cheeks; and Nov. :; and 4 under the manoeuvring
bolts.

All being ready, the gunner gives the command.
Heave, which will be repeated as often as may he

jsary. lie sees that Nos. 3 and 4 guide the trail

in prolongation of the directrix of the embrazure, and
as soon as the wheels are about one yard from lie'
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epaulment, commands, Halt. All unbar and resume
their posts. Nos. 1 and _ chock the wheels.

Load by detail— Load.

46. Nos. 1. -1 and 4 lav down their handspikes.
No. - takes <>ut the tompion, and places it near the

vent-cover j sweeps, if necessary, his side of the plat-

form; passes the broom to the right side oi the piece;
and resumes his post.

No. 1 faces to his right, and seizes the sponge-staff
at its middle with the right hand, back up; places
himself at the muzzle; forces the sponge to the bot-
tom of the chamber; and grasps the staff with both
hands; all nearly as in field artillery.

No. 3, facing towards the epaulment, embars under
the breech or knob of the cascable, until he receives a
signal from the gunner to unbar, when he resumes his

post.

No. 4 goes to the rear for a cartridge and shell

;

pats the cartridge in his haversack; takes the shell in

both hands; returns and places it on the grummet-
wad; and stands, facing the piece, about eighteen
inches to the rear and left of No. 2.

The gunner places himself near the stock, as in No.
20, and closes the vent with the second finger of the
left hand; adjusts the piece with the quoin to about
one degree's elevation; and makes a signal for No. 3
to unbar.

3. Sponge.

47. No. 1, pressing the sponge firmly against the
bottom of the chamber, turns it three times from right
to left, and three times from left to right ; draws it

out to the front of the chamber; wipes out the bore;
reinserts the sponge along the upper side of the bore
as far as the chamber; draws it entirely out, pressing
it upon the lower side of the bore ; turns the sponge
over towards the embra/.ure ; and presents the ram-
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mer-head against the right side of the face of the

piece, holding the staff in both hands, backs down.
No. 2, as soon as the sponging is completed, takes

the tongs, and occupies a position at, the muzzle cor-

responding to that prescribed for No. 1 on the right

;

turns to Ids left on the right heel, advancing the left-

foot, and presents the tongs in both hands, the left

hand nearest him, the tongs opened, their legs in the

same vertical plane.

No. 4 takes out the cartridge and inserts it as far

as its middle in the tongs, choke foremost, the seam
downwards; removes the stopper from, and inserts

the fuze into, the fuze plug; scrapes its end; and
takes the wiper.

No. 2. having received the cartridge in the tongs,

makes a face and a-half to his right on the right heel,

and breaks oil' with the left foot; places the right

hand against the head of the left cheek- of the carriage,

and with the left hand introduces the cartridge into

the chamber, keeping the legs of the tongs in a vert-

ical plane; then slightly withdrawing and closing the
tongs, he presses them in the direction of the axis of

the piece against the end of the cartridge, and shoves
it home. Withdrawing the tongs, he makes a face

and a-half to his left on the right heel, and puts the
hooks of the tongs into the ear of the shell, which he
lifts and holds about two feet from the ground, whilst
No. 4 wipes it.

No. 1. as soon as the tongs are withdrawn, inserts

the rammer, and holds it with the head against the

cartridge, the staff in the axis of the piece.

4. Eam.

48. No. 1 presses firmly upon the cartridge; throws
out the rammer, and places it upon the props; Bweeps,
if necessary, his side of the platform; passes the

broom to the Left side of the piece; and resumes his

post.

No. 2 introduces tiie shell, and shoves it home in a
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hianner similar to that prescribed for the cartridge;

withdraws the hooks, and looks to see that tho fuze is

in the axis of the piece.

If the piece is to be fired horizontally, oral an angle

of depression, No. 4, having replaced the wiper,hands

a s])lim t<> No. 2, and resumes liis post.

No. 2 presses the splint under the shell with the left

band ; replaces the tongs and broom ; ami resumes

his post

.

'The gunner pricks, leaving the priming-wire in the

vent, ami resumes his post.

5. Ix BATTERY.

49. Nos. 1 and 2 unchock the wheels, and with Nos.

:! and 4, all facing towards the epaulment. emhar;

Nos. 1 and 2 through the front spokes of the wheels,

near the felly, under and perpendicularly to the cheeks;

and Nos. ''> and 4 under the rear of the wheels.

The gunner, seizing his handspike, embars under

one of the manoeuvring bolts; gives the command,

HEAVEJ and guides the piece to the middle of the em-

brazuro. As soon as the wheels touch the hurter, he

commands, Halt. All unbar, and resume their posts.

(i. Point.

50. Nos. 1 and 4 emhar under and perpendicularly

to the trail, near the manoeuvring holts.

No. 2, facing towards the epaulment, emhars under

the breech or knob of the cascable.

No. 3 lays down his handspike; passes the hook of

the lanyard through the eye of a tube from front to

rear; and holds the handle of the lanyard with the

righl hand, the hook between the thumb and forefinger.

The gunner, placing himself at the stock, as at the

command, Load, withdraws the priming wire, and.

aided by Nos. 1 and 4, gives the direction; causing the

trail to he moved by commanding CjEFT or RlGHT,

tapping, at the same time, On the right side of the
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breech for No. 1 to move the trail to the left, 01* on
the left side for No. 4 to move it to the right.

He then places the centre point of the breech-sight
accurately upon the chalk mark on the base-ring, and
commands Lower, or Raise, tapping, at the same
time, on the upper side Of the knob of the caseahle
with the left hand, and drawing out the quoin with the
right, in order to elevate, or tapping upwards on the
lower side, and shoving in the quoin, in order to de-
press the piece; rectifying the direction, if necessary.

If the piece is to he tired point-blank, horizontally,
or at an angle of depression, he does not apply the
breech-sight.

l\' the piece is masked from the object tired at, he
places himself astride the stock, or in rear of the trail,

and gives the direction by the plummet.
To give the elevation when the piece is masked, or

when the desired range is greater than the breech-sight

ranges, he applies the quadrant to the upper surface of
the lock-piece, making the allowance due to its incli-

nation with the axis of the piece, which ought to be
previously determined.
The moment the piece is correctly pointed, he rises

on the left leg, and gives the word Ready, making a
signal with both hands, at which N>s. 1, 2 and 4 un-
bar, and resume their posts; takes the breech-sight
with the left hand; ami goes to the windward to
observe the effect of the shot.

No. 3 inserts the tube in the vent; drops the handle,
allowing the lanyard to uncoil as he steps back to his

post, holding it slightly Stretched with the right hand,
the cord passing between the fingers, back of the hand
up; and breaks to the rear a full pace with the left

foot, the left hand against the thigh.

Nos. 1 and 2, on resuming their posts, take the
chocks, and break off with the feet farthest from the
epaulment, inclining well to that side in order to
avoid the blast.
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7. Nutnbt r otu or the 1 i 1<
»

-

— I'iki.

>\
. Executed as in No. 26.

What is prescribed in No. -1 will apply t<> this piece.

52 To continue the exercise, the instructor resumes
be series of commands beginning with From battkby.

To unload.

58. The piece having been run from battery, the
ostructor directs No. 2 to take oul the shell and car-

bridge; Noncarrying them to their place in rear of
the piece. No. 3 assists No. _. by raising the breech
mtil thr slu'll rolls to the muzzle.

To scrape the pu

54. In the course of firing it may become necessary
o scrape the piece. T<> cause tins to be done, the
ostructor directs the piece to be moved from battery,

and then commands

:

Scrape the piece.

'irawsom toe scrapings witn cne spoon j returns tne
• •rape]' to its place; ami resumes his post.

No. 1, enveloping the sponge-head in the wiper,
ivipes oul tin- bore, and returns the wiper to No. 2,

aIio replaces it; puts the sponge upon the props; ami
'6BUm.es his post.

To change posts.

To load for action.

To cease firing.
To secure piece, and replace implements.

To leave the battt ry. *
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Executed as in Nos. 29, 30, 31, 32 and 33; No. 4
assisting No. 2 to take oft* the sloeves.

To serve the piece with reduced number*.

Executed as in No. 35.

Transportation.

55. The transportation of an 8-inch siege howitzer
requires eight horses and tour drivers.

Charges, &c.

DO. Greatest charge of powder t lbs.

Greatest charge, shell filled with l ml lets 3 lbs.

Charge of the shell filled with powder 2 lbs. i) oz.

Bursting charge of the shell 1 lb.

Charge to blow out the fuse 4 oz.

Greatest elevation tbc carriage admits 15°

Greatest depression the carriage admits 10°

Range at an angle of 1°, charge 4 lbs 430 yards.
Range at an angle of .

r>°. charge I lbs 1 1 50

Range at an angle of 15°, charge 4 lbs 2300 "
Proof range of powder 300 "
Weigh! of shell 15 lbs.

Weigh! of the shell filled with bullets 05 lbs.

Tin- black fuze burns to the inch 2"
The red fuze burns to the inch :!"

The grt en fuze burns to the inch I"

The yellow fuze burns to the inch 5"
At 2° elevation, black fuse, full charge, I :=; "S I 500 to 600 yds.
At 3°.25 do. red do. do. | -g »

|
800 to 900 "

At4°.25 do. green do. d<>. «2 900 to 1000 "

At 5°.2o do. yellow do. do. |{Sij| |
1000 to 1100 "

A proper charge for enfilading, at the distance of 600
yards, on a horizontal plane, relief of the epanlinent
seven feet, elevation 2° 75, red fuse, is three pounds.

See Tables in Pari [II.

To prepare ammunition.

.~>7. [f the ammunition for howitzers is to be pre-

pared and issued by the artillery, two men. cumbered
5 and (i, are added to each detachment for that pur-
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: They are Ben! to tin- magazine, where they are

provided with tin- following implements and Btoi

1 -i I .'l POWDEB Ml A-l !'

1 I'. NNKI..

1 l'l /I -MAI I.I I .

1 l'l /I -1 I I IK

1 l'i ZB-PL1 Q i:i \mi i:.

1 Rasp.
1 Basket. Containing fuze-plugs.

J i.i;i MM] P-WAD8, "it I < hi which t" place tli*- Bhella

2 Hollow blocks. ) while putting in the charge.
1 \Y MM i:.

1 Bl I". i -B \i:ki I..

I Dark l lntebn.
Tow. For stoppers.
<

' lbtbidoe bags. < >f bombazine.
TWINB.
POWDBB.
Mi SB it in ill i B.

I M I M'l \i;i I 0MP08ITI0N.

They first till and tiea number of cartridges, at rd-

ing in the directions received from tin- battery, and
then prepare a corresponding number <>f shells.

'tridges. < >no li<>l<U the bag, while the

other (by means or the tunnel) pours in the powder.
The cartridges thus till*'.! are placed uprighl in a box
until tied, when tiny art' transported i" tli>' budge-
barrel.

reduced charges for ricochet firing, may
be made thus :

The charge having been poured in." the bag, a wad
"f hay about Bis inches in length i-> placed upon it.

This wad is made by laying wisps of hay evenly

together so a- i" form a cylinder nearly of tin- diame-
ter "i the cartridge bag. The wad i> tied aboul an

inch from each end, and the ends arc cm squarely off,

-••a- i" present an even surface t" the powder. In

handling these cartridges the powder end of the bag
should always be kept downwards.





EvtvuS Cogsmll < Ttarieston S.C



ART. I.] 8-INCH SIEGE HOWITZER. 29

To 'prepare the shells. No. 5 places one upon a grum-
met-wad; cleans it, if necessary, with a rasp; drives

in a fuze-plug until it does not project more than the

tenth of an inch; and reams it out with the reamer.
No. 6, transferring it to the other grummet-wad,
charges it with powder; puts in a stopper oi tow;
marks it with chalk; and places it conveniently for

No. 4.

If the shell is to be loaded with Indicts or incen-

diary composition, it is charged before the fuze-plug

is driven. It should contain about three hundred and
twenty bullets, and one pound and a quarter of powder

If tilled only with powder. No. 6 mark's the shell

with a cross; if with incendiary composition, he
makes a circle around the fuze-plug; and if with
Indicts, he makes two circles on one side. The shells

thus differently charged are kept separate.
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LES80N IN.

Servia of <> IQ-inch Si g Mortar.

Pi lteh VIII and IX.

Five men are necessary : one gunner, and four other
cannoneers.

58. The mortar is upon its platform.
The implements, &c., are arranged as follows:

Eandspiki -

I! \\ BR8ACE

T\ BE-POUCH.

<
; i \m tt's-poi rii

Tu o "ii each side <>f the I" d,

against the cheeks, leaning upon
i he four manoeuvring l">lts. the

Bmall ends toward the epaul-
niciit. i hose of i In' front hand-
Bpikes even with the front of the
cileries.

( lontaining fuzes, aud a ]>:tir of
sleeves. Attached t<> the torn-

pion, :i 1
1

• 1 lying upon i he mortar.

Containing the priming wire, fric-

tion tubes, ;nnl the lanyard
wound in St. Andrew's cross

iilMni its handle. Attached to

the t<>ui|»i"ii. :i 1 1
< 1 lying upon

the mortar.

< lontaining the gunner's level, gim-
let, vent-punch, and chalk. Ai-

tached to the torapion, and lying

Upon t he mortal -

.
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In a basket, between the cheeks of

the mortar bed.

Quoin

With the basket.

Quadrant
Plummet
Potntino-cord
Scrapes
Wipeb
Shell-hooks ..

Tompion In the muzzle

Under the mortar upon the bolster,

its handle to the left.

Pointing-stakes
Mail
Broom
When several mortars are served together, there

will be only one gunner's level and two vent-punches
to each battery, not exceeding six pieces. 'To the

same battery there will be one hammer-wrench.
One shell and one paper cartridge bag tor instruc-

tion, are at the magazine or other sate place in rear of

the piece.

59. The cannoneers having been marched to their

posts, the instructor directs them to place their mus-
kets against the epaulment, and then explains to

them the names and uses of the implements, and the

nomenclatures of the mortar, its bed, and the battery.

60. T<> cause the pointing-stakes to be established in

position, the instructor commands:

Plant the pointing-stakes.

The gunner, assisted by Nos. 1 and 2, plants the

Stakes, as prescribed in pointing mortars, No. 193.

Mo. 1, having driven the pointing-stakes, drives

another stake one yard behind his post for holding the
wiper, and replaces the maul near the basket.

The gunner lays the slack of the pointing-cord at
the toot of the epaulment, leaving the plummet at the
stake in rear of the piece.

All resume their posts
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61. To cause the implements to be distributed, the
instructor commands

:

Take implements.

Tbe gunner steps to the front of the piece; gives to

No. 1 the sleeves and the wiper; to No. 2 the basket
and maul ; to No. 3 the tube pouch and broom ; and to

No. 4 the haversack ; equips himself with the gunner's

pouch; applies his level to ascertain the line of metal.

which he marks with chalk; and resumes his post.

No. 1 places the wiper upon the stake behind him,
and, assisted by No. 3, puts on the sleeves.

No. 2 removes the tompion, which be places, with
the basket and maul, one yard behind him, and lays

the shell-hooks on the ground between himself and the

basket.

No. 3 lays the broom on the ground behind him, and
equips himself with the tube-pouch.

No. 1 equips himself with the haversack, which he
wears from the right shoulder to the left side.

All take their handspikes.

62. The handspikes are held as in No. 17. When
laid down, they are returned, except in one case, to

their plaees on the manoeuvring holts.

63. The instructor causes the service of the piece to

be executed by the following commands :

1. Ix BATTERY.

The gunner, making a hall-lace to his right, steps

off, left loot first, ami places himself two paces in rear

of the platform, facing the piece.

Nos. 1, 2, ''» and 4, facing towards the epaulment

.

embar: Nos. 1 and 2 under the front manoeuvring holts,

and Nos. :! and 4 under those in the rear, engaging
the hulls of their ha ndspikos about three inches.



ART. I.] 10-INCH SIEGE MORTAR. 33

All being ready, the gunner gives the command
Heave, which will he repeated as often as may be
necessary. As soon as the piece is on the middle of
the platform, he commands Halt. All unbar, and re-

sume their posts.

2. Load by detail—Load.

G4. Nos. 1, 3 and 4 lay down their handspikes.
The gunner, taking the scraper, places himself in

front of the muzzle, and scrapes the hore and chamber

j

draws out the scrapings with the spoon ; returns the
scraper to the basket; and again places himself at the
muzzle, one yard in its front.

No. 1, turning to his right, takes the wiper with the
right hand; faces to his left, and places the left foot
near the manoeuvring holt, the right in front of the
muzzle, the left hand upon the face of the piece;
thoroughly wipes out the chamber and bore ; and re-

sumes his post.

No. 3, as soon as the piece is wiped, clears the vent
with the priming-wire ; sweeps the platform, if neces-
sary; and resumes his post and handspike.

Nos. 2 and 4. facing to their right—No. 2 holding his
handspike at the middle under the left arm, butt end
foremost, and taking the shell-hooks in the right—go
to the rear for a cartridge and shell. While No. 4 is

getting the cartridge, No. 2 inserts the shell-hooks in

the ears of the shell, and passes the small end of the
handspike through the ring. In carrying the shell they
hold the handspike with their right hands, No. 4 at the
small end and in advance of No. 2. Passing by the
left of the piece, between the gunner and the muzzle,
they rest the shell upon the platform against the mid-
dle of the transom.

X<>. i, placing the wiper upon the handspike, receives
the small end of tin 1 handspike from No. 4, who gives
the cartridge to the gunner.
The gunner advances the left foot, and places the

left hand upon the face of the piece; introduces the
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cartridge into the month of the chamber with the right

band, and carefully pours in the powderj returns the

cartridge bag to No. 4; and distributes the powder
evenly over the bottom of the chamber. In firing with
paper razes, be receives one from No. 4. and inserts it

in the fuse-plug.

No. 1. returning the cartridge bag to the haversack,

takes the wiper.

Nos. 1 and 2 raise the shell and hold ii aboul a Fool

tVom the ground, while No. 4 wipes ii ; they then Lift

it into the muzzle.

The gunner steps forward, and with the left hand
over the handspike, the righl hand under and nearer to

it. seizes the shell-hooks and assists to lower the shell

gently into its place. No. 2 then withdraws his hand-
spike from the ring, and resumes his post. No. 1 takes

his handspike. The gunner adjusts the shell so that

the fuze is in the axis of the piece; throws the shell-

hooks to their place behind No. - ; and. if firing with
wooden fuzes, uncaps the fuze.

No. 4, as soon as he wipes the shell, returns the

wiper to its place; takes the slack of the pointing-cord,

which he lays over the left manoeuvring bolts, leaving

its end at the rear pointing-stake; and resumes his

post and handspike.

3. Point.

65. Nos. 1 and 2, facing towards the epaulment, em-
bar upon the bolster, under and perpendicularly to the

piece.

The gunner taking the quadrant from the basket,

applies it to the left side of the face of the piece with
the left hand, and inserts or draws out the quoin with
the right, giving the command RAISE, or LOWER, until

the piece is at the elevation required

—

usually 45°.

Returning the quadrant to the basket —Nos. 1 and '1

at the same time unbarring and resuming their posts

—

he places himself in rear of the rear pointing-stake,
and holding the pointing-cord in the left hand and the
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plummet in the right, gives the direction j commanding
Mortar left—Mortar right—Muzzle left—Muz-
zle right—Trail left—Trail right, as may be
required.

To throw the mortar to the left. Nos. 2 and 4 facing

each other, cmbar under the manoeuvring bolts. Nos.
1 and 3 facing towards the epaulment. embar under the
notches near them. When all are read}', the gunner
gives the commands Heave— STEADY. The cannon-
eers remain embarred until he gives some other com-
mand, or makes the signal to unbar.

To throw the mortar to the right. Nos. 1 and 3 cm-
bar under the manoeuvring bolts. Nos. 2 and 4 embar
under the notches.

To throw the muzzle to the left. Nos. 1 and 3, facing

towards the epaulnient. embar under the front notehes;

No. 1 under the inside of the left notch.

To throw the trail to the left. Nos. 1 and 3, facing

towards the epaulment, embar under the rear notches}

No. 3 under the inside of the left notch.

The muzzle Or trail is thrown to the right, in a simi-

lar manner to the preceding, by Nos. 2 and 4.

The direction having been given, the gunner gives

the word READY, and makes a signal with both hands;
leaves the plummet at the stake; returns the pointing-

cord to the foot of the epaulment ; and goes to the
windward to observe the effect of the shot.

Nos. 1, '1 and 4. taking their handspikes with them,
go four yards in rear of the platform, and face to the

iiont; No. 4 between Nos. 1 and 2, their handspikes
held erect by the right side, the right arm extended
naturally.

No. 3 lays down his handspike six inches in his front,

parallel to the 0(\ge of the platform, and makes ready
a friction tube, as in No. 25; advancing the right foot,

he puts the tube in the vent ; rises on the left leg. and
moves three paces to the rear in prolongation of the

right cheek; faces to the front; holds the handle of

the lanyard with (he righl hand, the lanyard slightly

tretched, the cord passing between the fingers, Dack
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of the hand opj and breaks to the rear a fall pace
with the Left foot, the lefl hand againsl the thigh.

Remark. To discharge the mortars now in use by
means of a friction tube, the lanyard should be passed

under a rope attached t<> and tightly drawn between
the rear manoeuvring bolts, or through a loop of ropo

attached to the rear right manoeuvring bolt.

4. Number one (or the like)

—

Fire.

66. Executed as in No. 26.

On the discharge of the piece, all resume their posts

except the gunner, who waits to observe the effect of

the shot. As soon as the shot strikes he resumes bis

post.

What is prescribed in No. 27 will apply to this piece,

omitting the word " lock."

67. To continue the exercise, the instructor causes
the piece to be moved towards the rear of the platform,

directs Nos. 2 and 4 to take out the shell and carry it

to the rear, and then resumes the series of commands
beginning with In battery.

To change jyosts.

To load for action.

To cease firing.

Executed as in Nos. 29, 30 and 31, except that in

changing posts No. 2 passes by the front of the piece.

To secure piece, and replace implements.

lis. To discontinue the exercise, the instructor, hav-

ing ordered the firing to cease, and caused the piece

to be placed as at the command In battery, gives the

command :

Replace implements.
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All lay down their handspikes. No. 2 puts in the

tompion, and assists No. 1 to pull up the pointing*
stakes. The gunner receives the implements from the

cannoneers, and replaces them between the checks.

To leave the baitcry.

Executed as in No. 33.

Transportation.

69. One mortar wagon is allowed to each 10-inch

siege mortar and bed; to transport which requires
eight horses and lour drivers.

Charges, &c.

70. Greatest charge of powder 4 lbs.

Ordinary service charge 3 "

Charge of shell filled with powder 5 "

Bursting charge of the .shell 2 "
Charge to Mow out the fuze 5 oz.

Range, charge 4 lbs., time of flight 21" 2100 yds.
Range, charge 3 lbs., time of flight 19" 1700 "

Range, charge 2 lbs., time of flight 11" 1000 "

Proof range of powder 300 "

Weight of shell 90 lbs.

Fire balls, according to their size, are fired from
mortars of corresponding calibres. With a charge of

one twenty-fifth of its weight, the ball is thrown from
six hundred to seven hundred yards.

Sec Tables in Part III.

To prepare ammunition.

71. If the ammunition for mortars is to he prepared
and issued by the artillery, two men, numbered -"> and
('). are added to each detachment for that purpose.
Their duties at the magazine are similar to those pre-

scribed in No. ;~>7.
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Should wooden fuzes be used, in addition ti» the

implements therein mentioned, a fuze-saw will be

required for reducing the fuzea t<» the proper lengths.

The shell being firs! charged, 1 1 » v fuze, cut at the right

length, is thru driven

.

The paper fuze is marked with the number of
seconds which ii burna per inch. It may be cut with

a knife to any desired Length.

Time of flight.

72. The time of flight for siege mortars, at an eleva-

tion of 45°, with ordinary charges, is nearly equal to

the square root of the range in feet divided by lour.

The experimental length of the fuze ma}' he given
according to this rule.

To ascertain the distance by the report of fire-arms.

73. Multiply the number <>t* seconds which elapse

between seeing the Hash and hearing the report by
1100; the product will he nearly the distance in feet.

Rapidity of firing.

74. Siege mortars can he tired conveniently at the

rate of twelve rounds an hour continuously; but they
may. in case of need, be fired with greater rapidity.
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Lesson IV.

Service of an %-inch Siege Mortar.

PLATKS VIII AND IX.

Three men are necessary : one gunner, and (wo
Other cannoneers.

7o. The mortar is upon its platform.

The implements, &c, omitting two handspikes, and
adding one grummet-wad, are the same as proscribed

for the 10-inch siege mortar in No. 58. They are

arranged as prescribed in that number. The wad is

in the basket.

76. The instruction for this piece is the same as that

prescribed in Lesson III, with the following modifica-

tions :

At the command 'Pake implements, No. 1 performs
the duties enjoined on No. 3, and No. '1 those of No. 4,

each in addition to his own. No. 2 assists No. 1 to

put on the sleeves, and places the wad on the platform

in front of the transom.

77. At the command In battery, No. 1 embars
under the right front manoeuvring bolt. No. 2 embars
under the left rear manoeuvring bolt.

78. At the command LoAP, No. 1, having wiped out

the mortar, places the wiper upon the stake; pricks;

and, if necessary, sweeps the platform.
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No. 2, laying down his handspike,, goes for a car-

tridge and shell ; carries the shell in the right arm;
- between the gunner and the muzzle, and places

it on ilif wad
;
gives to the gunner the cartridge, and,

if firing with paper fuses, a fuze; and takes the wiper
from the stake.

The gunner, on returning the Bcraper t<> the basket,

takes the Bhell-hooks and lays them <>n the ground
between himself and the muzzle. Having carefully

poured in the powder, he return- the cartridge bag to

No. -. and distributes the powder evenly over the

bottom of the chamber; puts the fuze in the fuze-

plug; inserts the hooks in the ears ofthe shell; raises

it aboul a foot from the ground, ami holds it. while

X<>. 2 wipes it ; and then places it in the bore.

No. 2 replaces the wiper upon the stake; lays the

slack of the pointing-cord over the left manoeuvring
bolts; and resumes his post.

7'.'. At the command Point, Nos. 1 and 2 embar
under either of the trout or rear notches, as required.

At the aignal from the gunner, No. 1 prepares to tire

the piece, as prescribed for No. :!. in No. (i">.

Transportation.

80. One mortar wagon will carry three 8-inch siego

mortars, with their beds; to transport which requires

eight horses and four drivers.

Charges, &c.

M . Greatest charge of powder 2 ll>s.

Ordinary service charge 1 lb. 12 or..

Charge of the Bhell filled with powder 2 lbs. '.' os.

Bursting charge of tin- Bhell.- • • 1 lb.

Charge i" blow oul the fuae -I >>'•

Range, charge 2 His., time of flight L'ti" is::: yds.

Range, charge H lb., time of flight 14" 943 "

Proof range of powder • 300 "

Weight of shell « lbs.

Sec Tables in Par! 111.
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Lesson V.

Service of a Coehorn Mortar.

Plate IX.

Three men are necessary: one gunner, and two
other cannoneers.

82. The mortar is upon its platform.

The implements, &c., and their arrangement, are the
same as prescribed for the 8-inch siege mortar in No.
75. A 24-pdr. shell is used.

83. The instruction for this piece is the same as thai

prescribed in Lesson IT.
To prepare its ammunition, and to transport it by

hand -with ease, two additional men are required. The
gunner carries the basket and implements.

S4. Tt is fired either from behind intrenchments, like

other mortars, or it may accompany troops in effect-

ing lodgments in towns and fortified places.

85. As the shell is without ears, it should he Strapped
with tin. having loops attached, through which a cord
is passed, for the purpose of lowering it into the bore.

The chandler being cylindrical, a Bponge is used,

which is bandied by No. 1.
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Charges ^ dkc.

v
'

• <!r>:iti-t <-!i :i r ^r-- of powder
( 'liar lt'

- of i In' shell filled with powder 1 ll>.

Banting charge of 1 1 » <
- shell

Charge to blow oul the fuse

Range, oharge - oi 1200 yd*.
' oi WO "

Range, oharge I oa 430 "

Proof range of powder M
Weigh! of shell 17 lb*.

Tables in Part 111.
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Lesson VI.

Service of a 10-inch Sea-coast Mortar,

P L A T E IX.

Five men are necessary : one gunner, and four other
cannoneers.

ST. The mortar is upon its platform.
The implements, &c, with the addition of one

sponge, arc the same as prescribed for the 10-inch
siege mortar in No. 58. They are arranged as pre-
scribed in that number, except that the sponge is

placed upon props one yard behind No. 1, the sponge-
head turned towards the epaulment.

88. The instruction for this piece is the same as thai

prescribed in Lesson III, with the following modifica-
tions :

No. 1, alter wiping the bore, sponges out the cham-
ber; for this purpose mounting upon the right cheek
and bolster.

To scrape the bore, and to put in the cartridge and
shell, the gunner mounts upon a block in front of the
muzzle.

The cartridge—its bag being of bombazine or flan-

nel— is put directly into the chamber by the gunner,
and rammed by No. 1

.

To lift the shell into the muzzle, Nos. - and •"> mount
the cheeks, and arc assisted reaped ively by the gunner
and Xn. 1

.
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In giving the elevation, Nob. 1 and - are assisted by
Nos. 3 and l.

Before priming, No. 3 pricks :i Becond time.

Charges, d c.

B". Qreatesl oharge "f powder • • • • 10 il»s.

Charge of Bhell Blled with powder 5 "

Banting charge of the shell 2 •

Charge t<> blow on< the rue 5 or.

Range, charge 10 lbs., time of Bight 36" 12.'." yds.

Proof range "f powder 800 "

Weight of shell 90 lbs.

See Tables in Pari III.
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Lesson YII.

Service of a IZ-inch Sea-coast Mortar,

Plate IX

Five men arc necessary; one gunner and four other
cannoneers.

90. The mortar is upon its platform.

The implements, &c, and their arrangement, are the
same as prescribed for the 10-inch sea-coast nun-tar in

No. 87.

91. The instruction for this piece differs in no respect
from that prescribed in Lesson YI.

Charges, &c.

• <-. ( iron lr« t charge <>f powder 20 Lbs.

Charge of the shell filled with powder 11

Bursting charge of the shell f> "

Charge to blow oul the fuze f> <>z.

Range, charge 20 lbs., time of flight (about) 10" 432.r
> ydi.

Proof range of powder 300 "

Weight of the shell 200 lbs.

See Tables in Pari III.
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[JE880N VIII.

Servict of a Storu Mortar.

!•
i I i i I \

Five men are accessary; one gunner and four other
cannoneers.

93. The mortar is upon its platform.

The implements, &c., and their arrangement, are the

same as prescribed for the 10-incb Bea-coast mortar in

No. 87.

94. The instruction for this piece differs in no respect

from that prescribed in Lesson VI.

A wooden bottom is placed over the mouth of the

chamber to receive the basket which contains the

charge of stones.

Charges, dec.

95. With a charm' "' :l pound and a-half of powder,
and one hundred and twenty pounds of Btones, at an
elevation of 60°, the stones are thrown from one hun-
dred ami fifty to two hundred and fifty yards.

With fifteen 6-pdr. shells, fuze fifteen seconds,

charge of powder one pound, elevation :;:;
, the shells

may be thrown from fifty tonne hundred and fifty

yard-.

!•<;. A.8 the shells are liable to burst on leaving the

bore, the piece is tired by a slow match applied to a

(rain of quick match, giving the men Lime to place
t hemselves under < over
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Lesson IX.

Service of a Gun mounted on a. barbette carriage.

Plates X, XI anp XII.

lien) ark. The instruction forabarbette gun, although
in many respects precisely tlie same as that tor a siege
gun, is given in full, because the siege gun is seldom
found in the torts on the sea-board.

Five men are necessaiy; one gunner and lour other
cannoneers.

'.»7. The pieee is in battery.

The implements, &c, are arranged as follows :

Handspikes

Sponge...
Rammer..

I'ass r.<>\

Two on each side of the carriage.

leaning against the parapet, in

line with the cannoneers.

( )ne yard behind the cannoneers of
the right, the sponge uppermost,
the sponge and rammer-heads
turned from the parapet, inclined
slightly from the piece, and sup-

ported upon a prop ; or, when
tins can not lie done conveniently,

placed against the wall, the

sponge and rammer-heads near-

est the pieee.

Against the parapet, outside of l lie

pile of halls



48 SKKV1CK OF T1IK PIECE. [part I.

Ti BE-POl «ii.

GrUNNSfi'8-P01 Ml.

Chocks.

Containing friction tabes, and the

lanyard, wound in St. Andrew's
cross upon it- handle. Sus-

pended fi-'Mu the knob of the

cascable.

Containing the gunner's Level,

breech-sight, anger-stall, prim-
ing-wire, gimlet, vent-punch,
chalk-line,and chalk. Suspended
from the knob of the cascable.

One on each side of the piece, a1

the foot of the parapet, inside

the handspikes.

Vent-cover Covering the vent.

Tompion In the muzzle.

Broom.

BuiNJE-BARllKL.

Leaning againsl the parapet, out-

side of t lie pile <>t' balls.

Containing cartridges, a1 the safest

and most convenient place in

rear of the piece.

When several guns are served together, there will he

only one gunner's level and two vent-punches to each
battery, not exceeding six pieces. To the same battery
there will he one worm, one ladle, and one wrench.

The balls are regularly piled on the banquette, on
the left of the piece.

The wads are placed between the parapet and the.

balls, partly resting on them.

'.is. The cannoneers having been marched to their

posts, the instructor explains to them the names and
uses of the implements, and the nomenclatures of the

•run, its carriage, and the battery.
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99. To cause the implements to be distributed, the
instructor commands :

Take implements.

The gunner mounts upon the tongue ; takes off the

vent-cover, handing it to No. 2 to place against the

parapet, outside of the pass-box
;
gives the tube-pouch

to No. 8; equips himself with his own pouch and the

finger-stall, wearing the latter on the second finger of

the left hand ; levels the piece by the elevating screw;

applies his level to ascertain the line of metal, which.
With the assistance of No. 2. he marks with the chalk-

line ; and resumes his post.

No. 3 equips himself with the tube-pouch.
Nos. 1 and 2, after passing handspikes to Nos. 3 and

4, take each one for himself.

100. The handspike is held in both hands; the hand
nearest to the parapet grasping it near the small end
and at the height of the shoulder, hack of the hand
down, elbow touching the hotly; the other hand hack
up, the arm extended naturally ; tin 1 butt of the hand-
spike upon the ground on the side farthest from the

parapet, and six inches in advance of the alignment.

101. "When the cannoneer lays down his handspike,
be places it directly before him, about six inches in

advance of. and parallel to the alignment, the small
cud towards the parapet; and whenever he thus lays

it down for the performance of any particular duty,

he will resume it on returning to his post after the
completion of that duty.

L02. The instructor causes the service of the piece
to he executed hy the following commands:

1. From battery.

The gunner moves two paces to his right.

6
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Nos. 1. 2, 8 and 1. facing from the parapet, embar,
near the tire: Nos. I and 2

—

first placing the chocks
on the rails in front of the rollers— through the front

Bpokes of the wheels, over the front manoeuvring
holts; and Nos. '> and 1 through the rear Bpokes,

a ttder the rear manoeuvring holts.

Should there be do rear manoeuvring bolt, Nos. •">

and 4 embar under the braces, Dear the manoeuvring
staples.

All being ready, the gunner gives the command
Heave, which will be repeated as often as may be

accessary. As soon as the face of the piece is about
<mic yard from the parapet, be commands Salt. All

unbar, and resume their posts. Nos. 1 and 2 chock
l be rollers.

2. Load by detail—Load.

I".;. Xos. I, 2, :; and 4 lay down their bandspikes.
No. 'i takes out the tompion, and jilaees it near the

vent-cover.

No. 1 faces once and adialf to his ]
.

• t 't ; step-- over
the sponge and rammer ; faces to the piece ) takes the
SpODge with both hands, the hacks down, the right
hand three feet from the Bponge-hcad, the left hand
eighteen inches nearer to it; returns to the piece,

placing the left foot on the rail of the chassis in line

with the face of the piece, the right in the most con-

venient position; and rests the end oi the sponge in

the muzzle, the stall' in the prolongation of the hore,

supported by the right hand, the right arm extended,
the left hand flat against the side of the thigh.

Remark. In order that Nos. 1 and - may load with
facility without standing on the chassis, a banquette
should he placed between the head of the chassis and
the wall, or a platform attached to the bead of the

chassis.

No. - steps upon the rail on his side, and occupies a

position on the left of the piece corresponding t<» that

of No. 1 on its right. He seizes the staff with the
left hand, hack down, near to and outside of the hand
of No. 1.
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No. 3, as soon as the sponge is inserted in the bore,
steps over the rammer, and .seizes the staff with both
hands, as prescribed for the sponge; returns to liis

post; and stands ready to exchange with No. 1.

No. 4 takes the pass-box and goes to the rear for a
cartridge; returns with it, and places himself; facing
the piece, about eighteen inches to the rear and right

of No. 2.

The gunner mounts upon the tongue of the chassis,

placing the left toot about six inches from the rear
transom of the gun carriage, and breaks well to the
rear with the right foot, the toe to the right; closes

the vent with the second finger of the left hand, bend-
ing well forward to cover himself by the breech ; and
turns the elevating screw with the right hand, so as to

adjust the piece conveniently for loading.

104. In the meantime, Nos. 1 and 2 insert the
sponge by the following motions, at the words ONE

—

TWO—THREE—FOUB

—

FIVE.

1st motion. The}- insert the sponge as far as the hand
of No. 1, bodies erect, shoulders square.

'Id motion. They slide the hands along the staff, and
seize it at arm's length.

'•'»! motion. They force the sponge down as prescribed
in the first motion.

4th motion. They repeat the second motion.
hth motion. They push the sponge to the bottom of

the bore. No. 1 replaces the left hand on the staff,

back up, six inches nearer to the muzzle than the
right. No. 2 places the right hand, back up, between
the hands of No. 1.

If in executing these motions, or the corresponding
ones, with the rammer, it be found that the sponge or
rammer is at home at the third or fourth motion, then
what is prescribed for the tilth motion will be per-
formed at the third or fourth. The knee on the Bide

towards which the body is to he inclined is always
bent, the other straightened; and the weight of the
body added, as much as possible, to the effort exerted
by the arms.
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3pongi

105. Nbs. 1 aud '_'. pressing the sponge firmly against

the bottom of the bore, torn it three times from right

to left, and three times fr lefl to right
;
replace the

hands on the thighs: and withdraw the Bponge by
motions contrary to those prescribed for inserting it.

Remark. To handle the sponge when it is new and
tits tight, it in:i\ become necessary for Nos. 1 and 2 to

use both hands. In this case, it will be inserted and
withdrawn by Bhorl and quick motions.

No. 2 quits the staff, and, turning towards No. 4,

receives from him the cartridge, which he takes in

both hands, hacks down, ami introduces into the bore
bottom foremost, seams t<> the --ides; he then grasps
the rammer in the way prescribed for the Bponge.

No. I, rising upon therighl leg and turning towards
his left, passes the sponge above the rammer with the

left hand to No. :;. and receiving the rammer with the

right, present-- it as prescribed for the sponge, except
that he rests the rammer-head againsl the right side

of the lace of the piece.

No. :;. ;l s soon as the Bponge is withdrawn, passing
the rammer under the sponge with the right hand,

receives the sponge from No. I with the left, replaces

it upon the prop, and resumes hi- post.

No. 4, Betting down the pass-box, takes out the car-

tridge and presents it in both hands to No. 2, the

choke to the front ; returns the pass-bos to its place ;

and picks up a hall, and afterwards a wad. should one
be required.

2sos. 1 and 2 force down the cartridge by the mo-
tions prescribed for forcing down the sponge.

4. Ram.

100. Nos. 1 and 2, drawing the rammer out to the

full extent of their arms, ram with a single stroke. No.
'1 (puts the stall', and, turning towards No. 4, receives

from him the hall and wad, while No. 1 throws out the

rammer, and holds the head against the right side of
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the face of the piece. No. 2, receiving successively

tne ball and wad, introduces them into the bore, the

ball first, and seizes the staif with the left hand. No.
4 then resumes his post.

Nos. 1 and 2 force down the ball and wad together

by the same motions, and ram in the same manner as

prescribed for the cartridge. No. 2 quits the rammer;
sweeps, if necessary, the platform on his own side;

]»:isses the broom to No. 1 ; and resumes his post. No.
1 throws out the rammer, and places it upon the prop
below the sponge ; finishes the sweeping; and resumes
his post.

The gunner pricks, leaving the priming-wire in the.

vent, and, it' firing beyond point-blank range, adjusts

the breech-sight t<> the distance.

5. In battery.

107. Nos. 1 and 2 unehock the rollers, and with
Nos. ''> and 4, all facing towards the parapet, embar :

Nos. 1 and 2 through the front spokes of the wheels,

near the tire, under the manoeuvring bolts; and Nos. :i

and 4 under the braces, near the manoeuvring sl.iples.

All being ready, the gunner commands IIkavk. and
the piece is run into battery ; the gunner following up
the movement. As soon as the rollers touch the bar-
ters, he commands Halt. All unbar, and Nos. 1, 2, 3
and 4 resume their posts.

6. Point.

108. No. 3 lays down his handspike; passes the

hook of the lanyard through the eye of a tube from
front to rear; and holds the bandit' of the lanyard
With the right hand, the book" between the thumb and
fore-finger.

Nos. 1 and 4 go to the traverse wheels, and. facing
towards the parapel einbar, under the fork-bolts or
under the wheels. No. 1, iii passing from and to his

DO I, moves on the outside of No. 3.
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The gunner withdraws the priming-wire, and, aided

by Nos. 1 and !. gives the direction ; causing the trail

to be moved by commandinj i . or Right, tapping,

:it the same time, on the nghl side of the breech for

No. i to more the chassis t" the left, or on the left

Bide for No. 1 to move it to the right.

He then places the centre poinl of 1 1 1

«

- breech-sight

accurately upon tin- chalk mark on the base-ring, and
by the elevating screw gives 1 1 • * - proper elevation, rec-

tifying the direction, it' necessary.

The moment the piece is correctly pointed, he rises

on the left leg, and gives the word Ready, making a

signal with both hands, at which Nob. 1 and 4 miliar,

and resume their posts; takes the breech-sight with

the left hand, and receiving the tube from No. 3, inserts

it in the vent ; dismounts from the tongue ; and goes

to the windward to observe the effect of the Bhot.

No. ''< drops the handle, allowing the lanyard to un-

coil as he Bteps hack t<> his post, holding it slightly

stretched with the right hand, the curd passing be-

tween the fingers, hack of the hand up, and breaks to

the fear a full ]>aee with the left foot, the left hand
against the thigh.

At the \\<>rd Ready, Nob. 1 and _ take the chocks.

and, breaking off with the feel farthest from the para-

pet, stand ready to chock the rollers.

!
'.i. In directing the piece to be fired, the instructor

will designate it by its number, as. for example:

7. Number one— Fire.

No. :'> EfiveB B smart pull upon the lanyard.

Immediately after the discharge of the piece, Nos. I

and '1 chock the rollers, ami resume the creel position.

No. '> resumes the erect position, and rewinds the lan-

yard in St. Andrew's cross upon its handle, returning

'it, if dry, to the tube-pouch. The gunner, having

observed the effect of the shot, returns to his post.
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110. Whenever Hie piece is to be fired by a lock,

portfire or slowmatch, ii will be done by No. 3, as pre-

scribed for No. 4, in the instruction for field artillery.

111. To continue the exercise, the instructor re-

sumes the series of commands beginning with From
BATTERY.

To change j)osts.

112. To change posts, the instructor commands :

1. Change posts.

2. March.
3. Call off.

At the first command, the cannoneers lay down
their handspikes ; place their equipments on the parts
of the carriage nearest to them; and face to their left.

At the second command, they step off, each ad-

vancing one post; No. 2 taking that of No. 1. Nos. 2

and 3 pass to the rear of the chassis; No. 2 on tho
outside of all the cannoneers. On arriving at their

post, they face to the piece, and equip themselves.
At the third command, they call off, according to

the posts they are to occupy.

To load for action.

113. The cannoneers having been sufficiently in-

structed in the details of the movements, the instructor

commands :

Load for action—Load.

The piece is run from battery, loaded, run into bat-

tery, pointed, and prepared tor tiring, by the following
commands from the gunner: From battery—Load—
In batteet— Point— Ready.
At the command, or signal, from the instructor to

Commence firing, the gunner gives the command Fjre,



56 SERVICE 01 Tin: rii.i r. [PART I.

and continues the action until the instructor directs

the firing to <•> ase.

To cease firing.

114. To cause ilw firing to cease, the instructor

commands :

( 'i: am: FIRING.

Whether the cannoneers are loading by detail or for
action, the piece is sponged out, and all resume their
posts. If the cartridge lias been inserted the loading

will be completed, unless the instructor should other-

wise direct.

To secure 2)i<re and r< jil.tr, implements.

115. To < 1 i ^ <

• < n 1 1 i 1 1 1
n

' tin- exercise, the instructor hav-

ing ordered the firing to cease, and caused the piece to

be run into battery, gives the following commands:

1. Secure pie< i
.

No. - returns the tompion to the muzzle. Thegun-
ner puis on the vent-cover, which he receives from

No. 2, and depresses the piece.

2. Replace implements.

Nob. 1 and '1 replace the handspikes againsl the

parapet, Nos. 3 and 4 passing theirs to them for thai

purpose. The gunner hangs the pouches upon the

knoh of the cascable.

To leave the battery.

116. The instructor forms the detachment in rear of

the piece, and inarches it from the battery as pre-

scribed in No. 13.
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To serve the piece with reduced numbers.

Executed as in No. 35.

Charges, &c.

See Tables in Part III.

Wads.
Rapidity of finny.

Penetration of shot.

SeeNos. 38,40 and 41.
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Lesson X.

./// S-inch Sea-coast Howitzer mounted ,,,, <t

barbette carriage.

Plates \. XI. MI am. Mil.

Five men arc necessary; one gunner and four other
cannoneers.

1 1 7. The piece is in battery.

The implements, &c, and their arrangement , are the

Bame as prescribed for the barbette gun in N<>. 97, sub-

stituting haversack—worn by No. I fV<>m the right

shoulder to the left side—for pass-box.

The shells are at tin' magazine, or other safe position,

and arc brought, as required, to the place prescribed

for i be budge-barrel.

lis. The instruction for this piece does not differ

materially from thai prescribed in Lesson IX.

1 1 i- Loaded with a shell, which is attached to a sabot.

The shell is broughl upbj X". 1, together with the car-

tridge, and is set home in thesame mannerae the ball,

excepl thai it is nol rammed.

' '/nil '/i S .1 C

Tables in Pari III.
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Lesson XI.

Service of a 10-inch Sea-coast Howitzer mounted on a

barbette carriage.

Plates X. XI. XII am. XIII.

Seven men are necessary; one gunner and six other
cannoneers.

110. The piece is in battery.

The implements, &C, with the addition of one hand-
spike, and their arrangement, arc the same as pre*

scribed for the 8-inch sea-coast howitzer in No. 117.

120. The instruction for tin's piece varies but slightly

from that prescribed in Lesson X.

The shell is brought up in the following manner:
No. li takes the handspike and goes for the shell, fol-

lowed by No. ."). He passes the small end of the hand-
spike through the ring of the shell-hooks, if the shell

has ears, or through the loop of the rope handle; No. 5

holds the small end of the handspike with the right
hand, No. 6 the hutt end. No. 5 in front. They bring
it up on the left of the piece, and place themselves
parallel to the parapet, No. 5 behind No. '1. No. 5,

stepping between the parapet and the face of the piece,

gives his end of the handspike to No. 1, ami places

himself on the tongue, or on the platform, opposite to

the muzzle; No. 6 gives his end of the handspike to

No. -. Nob. 1 ami 2 raise the shell until it is opposite

to the muzzle, when No. 5, applying his hands under
it, raises the sabot and inserts it in the muzzle. No. 2

withdraws the handspike and passes it to No. ('», who
replaces it. No..") pushes the shell into the muzzle.
and returns to his post.

< 'hargi s, <i •

: .11 Pari II

I
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Lesson XII.

Service of a Qun mounted on a casemate carriagt

Plate XIV.

Five men are necessary; one gunner and four other
cannoneers.

121. The piece is in battery.
The implements, &c, are arranged as follows :

Truok-hand-
BPIKES

Elevating-hand-
spikes

Traversing-
handsp1kes

Koller-hand-
SPIKE

One on each side of the carriage]
leaning against the Avail, in line

with the cannoneers.

One on each side of the carriage 1

,

leaning against the wall, behind
iNos. .'5 and 4.*

One on each side of the carriage,

leaning against the wall, oppo-
site to the end of the tongue.*

Leaning against the wall, behind
the gunner, or laid down in the
alignment on his right.

* Those arc manoeuvring handspikes. With two pieces in one case-

mate, or where the pieces are not separated by piers, they way be

placed against the nearest wall, or laid down in the most convenient
position.
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GrUNNER'S-POUCH

About one yard behind the can-
noneers of' the right, the sponge
uppermost, the sponge and ram-

i>.,'.,!,
J

,~ mer-heads turned from the em-
brazore, inclined slightly from
the piece, and supported upon a,

prop or block.

Pass-box Behind No. 4.

Containing friction tubes, and the
lanyard, wound in St. Andrew's

TuBE-poucn cross upon its handle. Sus-

pended from the knob of the

cascable.

Containing the gunner's level,

breeeh-sight, finger-stall, prim-
ing-wire, gimlet, vent-punch,
chalk-line, and chalk. Sus-
pended from the knob of the
cascable.

One on each side of the carriage,
Chocks on the front transom of the

chassis, handles outwards.

Yi nt-cover Covering the vent.

TOMPION In the muzzle.

Broom I

Leaning against the soirp wall, on
the left oi the piece.

Containing cart ridges, at the safest
Budge-barrel.... and most convenient place in

rear of the piece.

When several guns are served together, there will

be on ly one gunner's level and two vent-punches to
each battery, not exceeding six pieces. To the same
battery there will he one worm, one ladle, and one
wrench.

The balls are regularly piled against the wall,
behind No. 2.
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The wads arc placed be.tween the wall and the balls,

partly real ing on them.

122. The cannoneers having been marched to their

posts, the instractor explains to them the names and
uses of the implements, and the nomenclatures of the

gun, i t > carriage, and the battery.

123. To cause the implements to be distributed, the

instructor commands

:

Take [mplements.

Tin 1 gunner mounts upon the tongue; takes off the

vent-cover, handing it to No. 2 to place againsl the

scarp; gives the tube-pouch toNo.3; and equips him-
self with his own pouch and the finger-stall, wearing
the latter on the second finger of the Lefl hand. With
the assistance of No. 3 he levels the piece, and applies

his level to ascertain the line <>f metal, which, with

the assistance of No. -'. he marks with the chalk-line.

(If the gun has permanent sights, this is only neces-

sary for instruction, or for verifying the sight.) He
then takes the roller-handspike, and resumes his post.

This handspike is held vertically with the right hand,

the lower end upon the ground in line with the toes,

the arm extended naturally.

No. :; equips himself with the tube-pouch.

Nob. 1 and 2 take the truck handspikes with the hand
farthest from the wall, and carry them to that side,

holding them vertically, tin' lower end upon the ground
in line with the toes, the arm extended naturally.

124. The instructor causes the service of the piece

to lie executed by the following commands:

1. From battery.

'ldie gunner embars in the left mortice of the roller.

Nos. i ami 2, lacing from the scarp wall, emhar in

the most convenient front mortices of the truck-
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wheels, the hand farthest from the carriage at (he top
of the handspike, the other hand eight inches lower.

Nos. .'! and 4 go to the assistance of Nos. 1 and 2,

and, facing towards them, seize the handspikes with
both hands between those of Nos. 1 ami 2.

Nos. 1.2, 3 and 4, in applying themselves to the
carriage, either to run it from or to battery, break to

the rear with the foot nearest to the carriage.

All being ready, the gunner presses tin- roller under
the reai- transom of the gun carriage, by bearing down
upon his handspike, and gives the command IIkave.

Nos. 1, 2, 3 and 4 act together, and bear upon the
handspikes until they are nearly down to the rails.

The gunner then disengages (lie roller from under the
transom by raising his handspike, and commands
CJnbae. Nos. 1 and 2 let go the handspikes with the

hand nearest to the carriage, and chock the wheels.
Nos. :! and 4 withdraw the handspikes and ]>ass them
to Nos. 1 and 2. who reinsert them in the front mor-
tices.

The gunner again bearing down upon his handspike,
gives the command Hf.ayk, and so on, until the face

of the piece is about one yard from the wall, when.
raising his handspike, he commands Halt, and shifts

it into the right mortice of the roller. Nos. 1 and 2

chock" the wheels, and replace their handspikes against
the Avail. All resume their posts.

2. Load by detail—Load.

125. Executed as in Nos. 103 and 104. with the fol-

lowing modification : No. :!. facing towards the scarp.

embars under the breech, and maintains the piece in a

convenient position for inserting the sponge, until he

receives a signal from the gunner to unbar.

."!. Sponge.

126. Executed as in No. 105.
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4. Ram.

127. Executed as in No. 100.

5. I.N BATTERY.

128. Xos. 1 and 2 unchock the wheels, and, facing
from the scarp Avail, apply their hands to the front of
die cheeks.

Nos. 3 and I, facing towards the scarp wall, lay hold

of the handles.

The gunner hears down carefully upon the roller-

handspike, and the piece is run into battery. A.8 >"')ii

as the wheels touch the hurters, he commands Salt.
Xos. 1, 2, o and 4 resume their posts.

G. Point.

12!). Xos. 1 and 4 take the traversing-handspikes,
and. facing towards the scarp wall, embar under the
ends of tlie rear transom 01 the chassis. Xo. 1, in

passing from and to his post, moves on the outside of

Xo. 3.

"When the elevation is given by the quoin, Xo. 2

t alecs an elevating handspike, and embars upon the

left cheek under the reinforce.

The gunner withdraws the priming-wire, and, aided

by Xos. 1 and 4, gives the direction, as in Xo. 108.

He then applies the breech-sight, if necessary, and
points the piece; commanding Lower, or RAISE, tap-

ping, at the same time, on the upper side of the knob
of the cascahle with the left hand, and drawing out
the quoin with the right, in order to elevate, or tapping
upwards on the lower side and shoving in the quoin,

in order to depress the piece.

The moment the piece is correctly pointed, he rises

on the left leg, and gives the word READY, making a

signal with both hands, at which Nos. 1 , 2 and 4 unbar,
replace their handspikes, and resume their posts; takes

the breech-sight with the left hand, the roller-handspike
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with the right, and disposes himself to observe the
effect of the shot.

If the elevation is given by a screw, No. 3 turns its

handle by direction of the gunner.
No. 3 having passed the hook of the lanyard through

the eve of a tube from front to rear, inserts it in the
vent, and stretches the lanyard as in No. 108.

At the word Ready, Nos. 1 and 2 take the chocks,
ami, breaking off with the icct farthest from the wall.

stand ready to chock the wheels.

7. Number one (or the like)

—

Fire.

130. Executed as in No. 100.

What is prescribed in No. 110 will apply to this piece.

131. To continue the exercise, the instructor resumes
the series of commands beginning with From battery.

To change posts.

To load for action.

To cease firing.
To secure piece, and replace implement*.

Executed as in Nos. 112, 113, 114 and 115.

To leave the battery.

132. The instructor forms the detachment in rear
of the piece, and marches it from the battery as pre-
scribed in No. 13.

133. Remark. The service of a gun mounted on a
casemate carriage of the old pattern (which is without
the eccentric roller) will require the following modifi-

cation : The roller-handspike is dispensed with, and the
gunner, at the command Prom battery, moves two
paces to his right.

To serve the piece with reduced numbers.

Executed as in No. 35.
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134. The ordinary service charge of powder for

heavy ltuii^ la one-fourth 1 1 1
»

- weight of the >h<»t. For
firing doable shot it is one-sixth thai weight.
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(! reatesl depression the oarriage admits 4°

Bee Tables in Part III.
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Lesson XIII.

Service of an S-inch Columbiad mounted on a casemate

carriage.

Plat.: XIV.

Five men are necessary ; one gunner and four other
cannoneers.

135. The piece is in battery.

The implements, &c, and their arrangement, are (he

Bame as prescribed tor the casemate gun in No. 121,

substituting haversack—worn by No. 4 from the right

shoulder to the left side—for paSS-box.
The shellsareal the magazine, or other safe position,

and are brought, as required, to the place prescribed
for the budge-barrel.

136. The instruction for this piece differs in no ma-
terial respect from that prescribed in Lesson XII.

It is loaded with a shell, which is attached to a sabot.

The shell is brought up by No. 4, together with the

cartridge, and is set home in the same manner as the
hall, except that it is not rammed.

Charges, &c.

1 •> i . Greatest charge <>f powder 10 lbs.

Charge "i tin' Bhell filled with powder 2 lbs. 'J oz.

Bursting charge "f the shell 1 lb.

Charge to blow "lit the fuse I oz.

I Axis of the I

Range at an angle ofl°, charge in lbs.,
|

piece lti feet | 919 yard.--.

i at an angle <>f .'i°, charge 1" lbs., above tlic 1813
water.

Proof range "I' powder 800

Weight of i he Bholl 50 lb?.

Bee Tables in Pari III.
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LE8SON X I V.

Si rr;. -, of a -l-/"' '• Howitzer mounted on a flank cage-

mate carriage.

Pl.ATKS XV AM> XVI

Three men are necessary ; one gunner and two other

cannoneers.

138. The piece is in battery.

The implements, fto., are arranged as follows

:

Roller-hand-
spike

Sponge an d Ram-
u ii;

II LVER8AOK

Leaning againsl the Bcarp wall,

behind No. 2.

Leaning againsl the scarp wall,

behind No. I . the rammer-head
upon i li«- ground.

Suspended from the knob of I be

cascable.

Containing the finger-stall, prim-
ing-wire, friction tubes, ana the

lanyard, wound in St. Andrew's
orossupon its handle. Suspended
from t be knob of t In- cascable.

Vent-cover Covering the vent.

Tompion I n the muzzle.

Broom On the left of the piece.

Tl BE-] II.
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BuDGE-BAKREL.
Containing cartridges, at the safesl

and most convenient place in rear
of the piece.

The rounds of canister are arranged against the
scarp wall, behind No. 2. The shells, if used, are at

the magazine, or other safe position, and are brought,

as required, to the place prefer . ihed for the badge-barrel.

139. The cannoneers having been marched to their

posts, the instructor explains to them the names and
uses of the implements, and the nomenclatures of the

howitzer, its carriage, and the battery.

140. To cause the implements to be distributed, the

instructor commands :

Takk implements.

The gunner lakes the priming-wire ami tingcr-slall,

wearing the latter on the second finger of the right,

hand ; gives the tuhe-pouch to No. 1, and the haversack
to No. 2; takes off the vent-cover and places it against

the scarp wall outside of the canisters; seizes the rol-

ler-handspike with the right hand; and resumes his

post; holding the handspike vertically on the right

side, its lower end in line with the toes, the arm
(•Mended naturally.

N<>. 1 equips himself with the tube pouch.

No. 2 equips himself with the haversack, winch he
wears from the right shoulder to the left side.

141. The instructor causes the service of the piece

to be executed by the following commands :

1 Prom battery

The gunner, embarring in the left mortice pr<

the roller under the rear transom, and seizes the left

handle with t lie left hand.
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1 an<l •_' lay hold of the manoeuvring rings and
handles.

All being ready, the gnnner gives tin- command
lh w k. and the carriage is run to the rear until the

face of the pi ece is aboul one yard from the wall, when
disengaging the roller, he commands Halt. All re-

Bome their posts.

2, Load by detail— Load.

IIl'. The gunner places himself at the breech;

breaks to the rear with the righl fool ; closes the vent

with the second finger of the righl band; and man-
ages the elevating screw with the left.

No. 1. seizin-- the sponge-staff at its middle, brings

it across his body ;
plants the lefl fool opposite t<> the

muzzle, close to the carriage, and breaks off with the

righl fool ; at the same time throwing the Bponge-etaff

into the lefl hand, hack down, and extending both

bands towards the ends of the stall' so as to enter the

rammer-head into the embrazure and bring the sponge

opposite to the muzzle. Il«' then inserts it. and presses

it to the bottom of the chamber with three motions.

No. - goes for a cartridge, and returns to his post.

[f shells are used, he brings a shell at the same time.

:;. Sponge.

14:;. No. 1. using both bands, sponges the chamber
carefully; withdraws the sponge, pressing it against

ihe bottom of the bore; turns it over, stepping to his

hit tor this purpose, and rests the rammer-head againsl

the righl side of the face of I he piece.

No. li introduces the cartridge, bottom foremost,

seams downwards. No. 1 sets it, home by three mo-

tions, with the right hand.
•

!. Ram.

1 1 1. Xo. 1. drawing out the rammer to the full ex-

tent of his arm, rams oi.ee, and throws oul tin' rammi v
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holding it as before, the rammer-head against the right

side of the face of the piece.

No. 2 introduces the canister or shell, and resumes
his post.

No. 1 sets the canister or shell home with care;
throws out the rammer ; replaces it j and resumes Ins

post.

The gunner, rising upon the left leg, pricks, leaving
the priming wire in the vent, and resumes his post.

5. In battery.

14"). All apply themselves to the carriage, as pre-

scribed in No. 141, and case the piece into battery.

As soon as it touches the hurters, the gunner com-
mands HALT. All resume their posts.

6. Point.

146. No. 1 makes ready a tube, as prescribed for

No. :;. in Xo. 25.

No 2 goes to the rear of the chassis, ami, facing to

the front, applies himself to it by hand, in order to

traverse it.

The gunnei' withdraws the priming-wire, and, having
pointed the piece, gives the word Ready, making a

signal with both hands, at which No. 2 resumes his post;
takes out the roller-handspike ; and resumes his post.

.No. 1 steps to the vent and inserts the tube, holding
the lanyard slightly stretched with the right hand,
the cord passing between the fingers, hack of the hand
up, and breaks to his rear a full pace with the left

foot, the left hand against the thigh.

7. Number <m<' (or the like)

—

Fire.

147. No. 1 fires as prescribed for No. •'!. in No. 26.

What is prescribed in No. 27 will apply to this piece,

suhstit ut ing No. 1 for No. ."».

1 Is. To continue the exercise, the instructor resumes
the series of commauds beginning with Prom bai

in..
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To charm post*-

r
. load for action.

To cease firing.

To secure piece, and replaa implements.

I leaih tfu battery.

Executed as in Nos. 112, 113, 114, 115 and 11G.

Charges, &c.

1 J'.'. Charge of powder 2 lbs.

Range at an angle of 0°, charge 2 lbs., .«hcll 295 yda
Range at an angle of l°( charge 2 lbs., shell 516

Range at an angle of 5°, charge 2 I'-., shell 1 829

Range at an angle of 2°, charge 1 1 Lbs., Bph'l rase, time 2".
. 600

Kange at an angle of 5° 30', " " " 4". .1060

Range at an angle of 3° 80', " 2 lbs., " " 8".. 880
Proof range of powder 800

Weigh! of the 24-pdr. shell 17 lbs

"Weight of the round of canister 21

No. of bullets in a round of canister 48

Sec TaMcs iii Part 1 1 1.



PMULM

h HHKush 2 J.4,iJ)cU Emu <t Gfnrrll iliiulrrtim S.C





PLATE 16

'«!

*3 *> i;

B\J "1 >

=3

h H H Hv.<h 2'Jrt.Dell





ART. T.] 8-INCH COLUMBIAD BARBETTE. 73

Lesson A V.

Service of an S-inch Columbiad mounted on a Columbiad
carriage.

Plati;s WIT, XVII3 4.SD XIX.

Five men are necessary; one gunner and four other
cannoneers.

150. The piece is in battery.

The implements, A:c., are arranged as follows:

Ti:i i k-ii \M>-

8PIKES

M.\N<i;r\ uiN(i-

BANDSPJKES

Elevatino-bah ...

Sponge
Rammer...

Two on each side of the carriage,

laid on the rails, one in rear of
each front 1 ruck-wheel, and one
in rear of each rear truck-wheel.

I >ne on each side of the carriage,
laid on the ground in a line with
the cannoneers, opposite to the
traverse wheels, the small ends
towards the parapet.

Laid across the tics at the junc-

tion of the braces, handle to the

left.

One yard behind the cannoneers of
the right, the sponge uppermost,
the s) ge and rainiiierdieads

turned from the parapet, inclined

slightly from the pied, and sup-

ported upon a prop.
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IIinn er's-poi OH..

( Ihocks.

\ i.VI-iuYKU.

TOMPIOB

Suspended from tin' knob of the

cascable.

( lontaining friction tubes, and the

lanyard, wound in St. A.ndrew'8

cross upon iis handle. Sus-

pended from the knob of the

I ;i-< table.

Containing the gunner's level,

breech-sight, finger-stall, prim-

ing-wire, gunner's gimlet, vent-

punch, chalk-line, and chalk.

Suspended from the knob of the

cascable.

< )uc (iii each side of the piece, laid

on the front of the rails.

. ( lovering the vent.

.In the muzzle.

Broom

1>| dqb-bakrkl.

Leaning against the parapet, b>

the Ici't tit' the piece.

Containing cartridges, al the Bafest

and nin>t convenient place in rear

oi the piece.

When several columbiada arr served together] there

will be * > 1 1 1 _>* one gunner's level and two vent-punches

to each battery, do1 exceeding six pieces. To the

same battery there will be <>n<' worm and <>nr wrench.

The shells arr at tli«' magazine, or other safe posi-

tion, and are brought, as required, to the place pre-

scribed for the budge-barrel.

L51. The cannoneers having been marched to their

posts, the instructor explains to them the names and
uses of the implements, and the nomenclatures of the

columbiad, its carriage, and the battery.
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152. To cause the implements to be distributed, the
instructor commands :

Take implements.

The gunner steps to the knob of the cascable; takes
otV the vent-cover, banding it to No. 2 to place against
the parapet, in rear of his post; gives the tube-pouch
to No. 3, and the haversack to No. 4; equips himself
with his own pouch and the finger-stall, wearing the

latter on the second finger o! the left hand ; takes the
elevating bar. and stepping between the rails, levels

the piece conveniently for loading; applies his level

to verily the line of sight which is marked on the
piece, marking it, it' necessary, with the chalk-line,

assisted by No. 2; and resumes his post, holding the

elevating-oar with the right hand.

No. ;! equips himself with the tube-pouch.
No. 4 equips himself with the haversack, which ho

wears from the right shoulder to the left side.

Nos. 1, 2, .'J and 4 take the truck-handspikes with
the hand farthest from the parapet, and carry them
to thai side, holding them vertically, the arm extended
naturally.

153. The instructor causes the service of the piece

to be executed by the following commands :

1. From battery.

The gunner moves two paces totherighl of his post.

Nos. 1. 2,:; and 4, facing from the parapet, place
the wrenches on the ends of t he a \ let rees, I i ic hand-
spikes elevated about 80° to the rear, and at the
word Beave by the gunner, hear down and throw the

wheels into gear j Nos. 3 and 1 immediately after lay-

ing their handspikes on the platform in front of their

Nos. 1 and 2. facing from the parapet, embar in the

most convenient fronl mortices of the truck-wheels,
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the hand farthest from the carriage at the top of the

handspike, the other hand eight inches lower.

:; and I go i" the assistance of Nos. 1 and ~,

and, facing towards them, Beise the handspikes with

both hands between those of Nos. 1 and 2.

\ - 1,2,8 and I, in applying themselves to the

carriage, i" run it from or t>> battery, break t<> the

rear with the fool Dearest t" the carria

All being ready, the gunner gives the command
III \\ ! .

I, 2, 8 and I act together, and bear upon the

handspikes until they are nearly down to the mils,

when the gunner commands Unbar. Nos. I and - let

go the handspikes with the hand Dearest to the car-

riage, and chock the wheels. Nos. 8 and A withdraw
the handspikes and pass them to Nos. 1 and 2, who
reinsert t hem In the front mort ices.

The gunner again gives the command Heave, and
Boon, until the face of the piece is about one yard from

the parapet, when he commands II llt. Nos. ''< and 4

take their posts. Nos. 1 and - chock the wheels as

before, unbar, and place the wrench of their hand-

spikes on the ends of the azletree of the front wheels.

At the command Out oi en lb bj the gunner, they
throw the wheels out of gear j lay their handspikes on

the rails between the wheelsj and take their posts.

•±. Load by dt tail—Load.

154. Executed as in Nos. 108 and 104. The gun-
ner, if necessary, adjusts the piece conveniently for

loading before closing the vent. No. ! brings up a

shell together with the cartridge.

:;. Sponge.

155. Executed as in Nfo. 105.
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4. Ram.

156. Executed as in No. 106, except that the shell

is sel carefully home withoul being rammed.

5. In battery.

157. Nos. 1 and 2 unchock the wheels, and place
the chocks on the ties.

Nos. 1, -. 3 and 4, facing towards the parapet, apply
the wrenches of their handspikes to the ends of the
axletrees; Nos. 1 and 2 so as to throw the front wheels
into gear, ;m<l Nos. 3 and 1 so as to throw the rear
wheels out of gear.

The gunner commands Heave, when the fronl

wheels are thrown into gear.

Should the carriage run too easily alter it is in mo-
tion, the gunner will command Rear wheels out op
GEAR, when the rear wheels are thrown out of gear.

Nos. 3 and 4 each take a chock and hold it in front of

the rear wheels, ready to apply it under them if neces-

sary.

When the head of the cheeks is about one fool from
the <iid of the rails, the gunner commands Chock,
when Nos. 3 ami 4 chock the rear wheels. The wheels
are unchocked, and the piece run gently into battery,

by Nos. :; and 4 throwing the rear wheels alternately
out of ami into gear. As soon as the head of the car-

riage touches the huriers. the gunner commands Out
or OEAE, when the front wheels are thrown out of
gear; also the rear wheels should they he in gear.

1 . 2, 3 and 4 take their posts, and lay their hand-
spikes on the platform jUSt in Iron) of them.

c>. Point.

[58. No. 3 passes the hook' of the lanyard through
1h<- eye of a t uhe from front to rear ; holds the handle
of the lanyard with the right hand, the hook between
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the thumb and fore-finger; and stands ready t<> hand
ii to ili«' gunner.

Nob. 1 and 2, passing outside of the other cannon-

move i" ili*- rear of the chassis, and, each taking

one of the manoeuvring-handspikes, embar with the

beveled end under the traverse wheels. Portravers-

ing Large angles, Nos. 1,2,8 and I apply themselves

by hand :ii the end of the chassis.

The gunner withdraws the priming-wire j inserts

the pawl of the elevating machine in the proper n<>t<-li

l>v means of the elevatmg-bar, and with the breech-

Bight gives the required elevation j No. 1 turning the

handle <>i' the screw according to lii- direction.

The moment the piece is correctly pointed, he rises

<.n the lefl leg, and gives the word Ready, making a

signal with both hands, at which Nos. I and 2 unbar,

lay down the handspikes, and resume their posts;

receives the tube from No. 3, which lie inserts in the

vent; dismounts from the chassis; and goes to the

windward to observe the effect of the shot.

No. -'I Btretches the lanyard as in No. 108.

7. Nurnl r the like)

—

Fiki:.

159. Executed as in No. 109.

What is prescribed in No. 1 LO will apply to this piece.

160. Remark. If tin' piece is t<» be fired at high

angles, it is elevated in tne following manner:
Nob. 1 and 1—the former carrying his traversing-

bandspike with him—move to tli«' muzzle; place the

handspike in the bore; pass the bight ot a trace-rope

over it; and bear down slightly on the handspike to

enable the gunner t>> free the pawl from the notch.

The gunner draws the pawl back \<\ its handle, and

co tands Ease away. Nos. 1 and 2 holding the

ends of the rope, ease down the breech steadily, until

the gunner commands Steady^ when he inserts the

pawl in the proper notch.
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1G1. To continue the exercise, the instructor resumes
the series of commands beginning with From battery.

To change posts.

To load for action.

To cease firing.

To secure piece, and replace implements.

To leave the battery.

Executed as in Nos. 112, 113, 114, 115 and 1 1<;.

Charges, &c.

See Tables in Par! III.
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Lesson X \ I.

I lumbiad mounted on a Columbiad

carri

l'l SI, - XVII. Will AM. IX.

Seven men are aecessary ; one gunner and siix other
cannoneers.

It'.j. The piece is in battery.

implements, &c, with the addition of one ma-
uobuvring-handspike, and subsl ituting pass-box—placed
against the parapet, behind NTo. 2— for haversack, and
tlu-ir arrangement, are the sanie :i^ prescribed for the
8-inch ( !olumbiad in No. 1"»<>.

l<i-'i. The instruction for this piece differs l>m slightly

from i bat prescribed in l.< son X V.

The Bhell is brought up and inserted a^ prescribed
in No. L20.

( hargeSy dbc.

^o Tables in Part 111.
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ARTICLE II.

FORMATION OF A COMPANY INTO DETACHMENTS FOR THE
BERVICE OF A BATTERY OF SEVERAL PIECES.

SERVICE OF A BATTERY OF BEVERAL PIECES.

Formation of a company into detachments for the service

of a battery of sevi ral pieces.

1G4. A company being in one rank faced to 1 ho right,

(see paragraph 419, Infantry Tactics,) and told off into
the number <»t' cannoneers requisite for serving the

pieces, is formed into detachments by the following
commands

:

I. /// two ranks, form detachments.
•_'. March.

At the first command, the leading man of each de-

tachmenl faces to the front.

At the second command, the other cannoneers step

Off together. The second man, counting from the

right, in each detachment, places himself Dehind the
first, and faces to the front. The two following men
will, in like manner, on closing up, form the next file,

and so on. The remaining files, if any. are added to

the detachment as supernumeraries, and numbered in

regular succession with the detachments to which they
arc assigned

<i
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The sergeants, according t<» seniority, take charge
of the detachments from righl i" left, direct their men

II off, and then place themselves <>ii the right.

The Bergeanl in charge of :i detachmenl is designated

I

165. The detachments being in line, :nv formed into

divisions of any desired number "t piece-. Bach
division i- commanded by an officer, who takes posl

two paces in iv. mt of its centre. The commander then
wheels the detachments into column, or faces them by
a flank, either t<» the righl or left; to the right, if he is

to approach the battery on the left, and to the left, it'

be is to approach the battery <>n the right.

166. In column, the chief of piece is two paces in

front of the cent re of his detachment ; faced by a flank,

lie is at the side .if the leading front rank man.

L67. In column, the officers commanding divisions
are two pace- from thepivol flank, ami opposite to the

centre of their divisions; marching by a flank, they
are opposite (<> the centre of their divisions, on the side

of the front rank, ami two pace- from it.
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Service of a battery of several pieces.

168. When the detachments arrive at the distance
of four yards from the Left or right of the battery, the
commander orders

:

1. Detachments, opposite your pieces.

2. March.

As each detachment arrives in rear of its piece, il is

baited by its chief of piece, and wheeled into line, or
faced to the front, four yards in rear of the platform,
ii- centre in line with the axis.

The chiefs of pieces place themselves on the right of
their detachments, and the chiefs of divisions one pace
in front of tlif centre of their divisions.

169. The cannoneers are then marched to their posts
;is prescribed in No. 7 ; and at the conclusion of the
exercise are formed in rear of their pieces as prescribed
in No. 13.

170. Daring the exercise, the chiefs of division

remain on a line in rear of their respective divisions,

three yards from the rear of the platform ; and the
chiefs of pieces one yard behind the line of the can-
noneers of the left, and two yards in rear of the plat-

form, excepl when the superintendence of their re-

spective commands may require their presence at some
other point.

171. The pieces are numbered from righl to left. In

directing them to be tired they are always designate d
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by their numbers, as, Number oru — Fire; Number
Kirk ; A:<-.

Wlirn tlic wind comes from the right, the firing

should commence on the Left, and reciprocally.

17~ In mortar batteries (which should not exceed
three or four pieces) the cannoneers remain at their

posts until the signal, or command, Commence firing;

all then move to the rear of the platform except No. '>

of the niortar which is to commence firing.

Alter baving tired, each No. 3 joins lii> detachment,
which remains in its position until all the pieces hav-

ing been discharged, the signal, or command, To ^ ,ii b

posts, is given.

A similar precaution may be necessary to avoid the

blast, in a battery composed entirely of howitzers.
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AETICLE III.

POINTING GUNS AND HOWITZERS. POINTING MORTARS.
TABLE OF TANGENTS AND TANGENT SCALES. RICOCHET
FIRING. FIRING HOT SHOT. NIGHT FIRING. PLAT-

FORMS.

Pointing Guns and Howitzers.

Plate V

.

173. The dispart of a piece is the difference between
the Bemi-diameters < >f t hr base-ring and swell of the
muzzle; or, it is the tangent of the angle which the

line of metal makes with the axis, the radius being
the distance between the rear of the base-ring and the

highest point of the swell of the muzzle.

174. The line of metal, called, also, the natural line

of sight, is the right line passing through the highest

points of the base-ring and swell of the muzzle.

17"). In ordinary practice there is bu1 one case where
the object ia s1 puck by directing the line of metal upon
it. The firing in this case is*called point-blankfiring)
and the range the "point-blank range.
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A knowledge of this range, which must be ascer-

tained by experiment, is essential to accuracy in point-

il increases with the calibre, charge, and dispart.

For all ranges less than the point-blank range, the

line of metal must be aimed under the objoct, and for

all distances greater than the point-blank range, it

must be aimed over it.

1
7»*». To point the gun when the line of metal passes

over the object, the gunner's quadrant, <>r a breech-

sight, (tangent-scale,) becomes necessary. The use of

instruments supposes thai the distance of the

object, and the degree of elevation necessary to reach

it. are hot h known.

177. To /""'/if with the quadrant. 'The gun is aimed

at the objeel by the line of metal
;
the quadrant is

then applied either by its longer branch to the face of

the piece, or this branch is run into the bore parallel

with the axis, ami the elevating screw turned, or the

quoin adjusted, until the required degree is indicated.

178. To point with the breech-sight. The sight is set

to correspond with the distance ;
it is then applied to

the highest point of metal on the base-ring, and by

the elevating screw, or quoin, the notch of the breech-

sight, the highesl point on the swell of the muzzle,

and the object, are brought in the same line.

17'.». In the absence of a breech-sight, or quadrant,

the gunner may point his gun by placing one or more
fingers of ' l |( ' I'' 1 hand upon the base-ring perpendic-

ularly to the axis, and using them as a breech-sight.

180. The theory of pointing is based upon the sup-

position that the trajectory oi the ball lies in the ver-

tical plane passed through tin- line of metal, ami that

this plane includes the centre of the objeel ; but as in

practice there are circumstances (as, for instance, a

strong wind blowing across the field of fire) which will
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cause the ball to deviate from (his plane, it follows thai

to strike the object, in such a case, the line of metal
must he directed to its right or lett ; the gunner judging
of this distance by observing the striking of the shot.

181. The line of metal can he correctly ascertained
only by the use of instruments. The instrument gen-
erally used for this purpose is the gunner's level.

Being properly applied to the base-ring and to the
swell of the muzzle or muzzle-band, their highest

points are indicated by the style; these points are

marked with chalk.

1S2. In batteries for garrison and sea-coast defence,

where the platforms are fixed, the line of metal may
he considered as nearly permanent

;
hut with siege

guns which are mounted on travelling carriages, the
wheels of which are liable to vary in position from

unevenness of ground, or unequal settling in newly
constructed platforms, this line is constantly changing.
It approximates the higher wheel in proportion to the

difference of level between the wheels; and hence, to

secure the greatest accuracy of fire, it must be fre-

quently verified; the old marks, if not found correct,

should be erased and new ones substituted.

1^:!. To point a gun, then, is to give it such a direc-

tion and elevation, or depression, t hat the shot may
strike the object ; and the general rule is: First give
the direction, and then the elevation or depression.

184. The direction is given by directing the line of
metal upon the object. The elevation, or depression,

which depends upon the charge, the distance, and the

position ot the object above or below the battery,

musl be ascertained from tables or by experiment,
and the proper degree given by means of instruments.

L85. When the elevation or depression has once

been ascertained for any given distance, the firing at
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that distance may be facilitated by noting some point
on the elevating screw, or quoin, adjusting some fixed

measurement from a point on the Btock to another
point on the under side of the breech, or by a chalk-
mark drawn across the lace of a trunnion and its cor-

responding cheek.

18G. When, from the nearness of the object, the
line of metal must be so depressed as to fall below it,

an attentive observance of the striking of the shot,
and of the remark-aide points of the intervening
ground, may furnish the gunner an object to aim at;
and even when firing beyond point-blank range, some
tixed object may often present itself which will serve as

a point upon which to direct the line of metal. In-
deed, in every case the gunnermust be governed to a
very considerable extent by the striking of this shol

;

hut he should neglect no means that may tend t<> secure
accuracy of aim; for the shot that is thrown away by
carelessness in pointing had better not he thrown at

all.

187. Remark. The 42-pdr. and 32-pdr. sea-cost guns
have no natural line of sight, as the swell of the muz-
zle is not visible when the eye is on a level with the

base-ring. The inclination of the reinforce varies with
diflferenl pieces in service; and as in some guns it is

as great as -'>°, the gun aimed by (he line of metal
would give a range id' thirteen hundred yards before

striking on a horizontal plane, in practice the shot

would probably pass1 over an object al a Less distance,
as it would be difficult to get I he men to depress suiii-

ciently. These pieces should have a sight attached to

thi'. muzzle or neck, and the line of sight thus made
parallel to the axis. The necessary elevation may he

given with a breech-sight, (tangent-scale,) or the ele-

vating screw, or the quoin, should be marked to indi-

cate the elevation of the horo.
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Pointing Mortars.

PlATK V

Ins. In pointing mortars, the elevation is first given
and then the direction.

189. The elevation, which is usually that of the

greatest range of projectiles in vacuo, viz, 45°, is de-

termined by applying the quadranl to the face of the
piece, and adjusting the quoin until that number of
degrees is indicated.

190. The charge of powder is varied to suit the re-

quired range.

To give the shell for the same range a greater velo-

city in the descending branch of its trajectory, the
mortar is sometimes fired at an angle of 60°; in which
case, the charge of powder must be increased accord-
ingly.

191. As mortal's are usually masked from the object

to be bombarded by an epaulment or parapet, differenl

means from those which are used with guns and how-
itzers become necessary forgiving them their direction.

There are several means proposed; all of which,
however, are reduced to determining practically two
fixed points, which shall be in line with the piece and
the object, and sufficiently near to be readily distin-

guished by the eye. These points being covered by
the plummet, determine a vertical plane which, when
including the line of metal, becomes the plane of tire.
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Premising thai the platform is so laid thai its axis
will be aearlj in the plane of fire, and thai the Line of
metal is ascertained by the gunner's level and marked
with chalk-; the Bimplesl manner of directing the

mortar is by means or pointing-wires.

192. The two ti x« -<l points required are determined
by planting two wires upon the epanlment, one anon
its crest, and the other about a yard in advance or it,

both as nearly as possible in the vertical plane pass-

ing through the axis of the platform and the object.

The points being thus established, the direction is

given to the mortar, by causing a plummel held in rear

of it to cover the wires anil the line of metal. Tins
method is. however, defective; not only in accuracy
of aim, hut because of the liability Of the wires to he

deranged by the shots of the enemy, or by other causes.

193 A better method is, by means ofpointing-stakes
to establish one of the fixed points upon the crest of
the parapet, and another in rear of the piece. Then
by a cord, called the pointing-cord, stretched between
these two points, with the plummel Buspended from
it. a vertical plane is determined with which the line

of metal is made to coincide.

To fix the points, a stake a loot or more in lengl h is

driven firmly into the crest of the epaulmenl as nearly
as practicable in the vertical plane passing through
the axis of the platform; sighting by this stake, an-

other long one is planted three or four feel in front of

it in line with the object To this stake the cord is

temporarily at t ached, and Btretched by the tirst stake,

just grazing it, to a point on the ground one yard in

rear of t he plat form. At this point, a third stake is

driven. The pointing-board* is laid on the ground at

This is a piece of wood one fool Long, two or throe inches wide, Mint

mil' inch thick, having a notch out in the middle "I' i side i i tit on
the -lake. ;inil which is graduated into equal divisions from i:s middle.

1 1
• rves i" wind the pointing oord on when nol in use.
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the foot of the stake. The cord is removed from the
second stake, which may now be taken away, and
permanently attached to the first.

To direct the mortar, the cord is stretched to (he

top of the stake by the Left hand, while the plummet
is suspended against it by the right; or, the plummet
may be attached to the cord just in rear of the mortar.

h is evident that when the cord, the plummet and
the line of metal are in the same plane, the mortar is

properly directed.

In case the shell should, nevertheless, strike con-

stantly to the right or left of the object, the pointing-
cord is shifted to some notch on (he pointing-hoard to

the right Or left, until the shell falls at the desired

point.

194. Another mode of planting (he stakes is as fol-

lows : The mortar being placed upon the middle of t he

platform, the gunner mounts upon it and suspends the
plummet in front of the muzzle, covering the object.

Where the plummet, thus suspended, cuts the crest of
the epaulment, the first stake is driven. A second
stake is then driven in the same line between the mor-
tar and the epaulment. The pointing cord being at-

tached to the first stake, and Stretched to the rear
over the point where the plummet touches the top of
the mortar, determines the point on the ground at

which the rear stake is driven.
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L95. Tabl of tangents and tangent-scales.
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Ricochet Firing.

196. The theory of projectiles in vacuo proves that

the angle of fall is equal to the angle of elevation j but
in air the angle of fall is somewhat the larger.

197. It is known by experiment that the projectile

which hills upon ground of ordinary firmness, al an
angle not greater than ten degrees, or upon water at

four or five degrees, will generally make one or more
bounds. In this case the projectile is said to ricochet.

198. The object of ricochet firing is generally to en-

filade a face ot the enemy's work
;
which is effected by

causing a projectile to bound along the terreplein of

the face, with the view of annoying his cannoneers,

and dismounting his pieces.

The object to be fired at in this case is usually some
point of the interior crest of the parapet which covers

a think of the terreplein to be reached.

L99. The point ofthe terreplein which is first struck

by the projectile, after having grazed the interior

Crest, is called the point offall.

200. The angle offall is the angle made at the point

of fall by the tangent to the trajectory with a hori-

zontal line in the plane of fire.

2<>1. The charge and elevation depend upon the dis

lance of the object from the battery ; upon tic differ

ence of level between these points; the distance of the
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desired poinl of tall from the parapet
;
the height of

the parapet, Ac. These having been determined, if

the embrazure through which the piece is fired

constructed as*to allow the line of metal to be directed

apon the object, the piece is pointed in the manner
already prescribed.

But ii the embrasure is Buch thai 1 1 1
»

- object is

masked, the direction musl be given, as with the mor-
tar, by the plummet. This is held by the person who
points in -mli a manner as !> cover l">ili the Line of

metal and the object. The elevation is then given by
i be quadrant.

202. Iii ricochet firing againsl troops, the angle of

elevation ought Beldora to exceed three degrees above
the surface of the ground occupied by the troops.

Againsl fortresses, forts, and fortified lines, this angle
will be found i<> vary from three to six and nine de-

above the horizontal.

203. A ricochel battery will n<>t probably be very
effective it established at a greater distance from the

object than Bis hundred yards. The projectile should

be made to graze the parapet while in the descending
branch of the trajectory ;

and this must be effected by
regulating the charges and elevating or depressing the
piece until the ^1h >t is seen In fall just over the interior

crest <>!' the parapet. Light charges are generally

used; varying from two-thirds to one-eighth of the or-

dinary charge.

204. Rules for onfilade firing must, however, be de-

duced from experiments. A- our service is deficient

in this respect, a few data are here given from that of

the French. In their application to our artillery thej

can onlj be relied upon as approximative; serving
merely as guides to facilitate our obtaining more ac-

curate results.
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C li A I! (i E S

20."). Charges for & flattened ricochet for Beige guns at
an angle of about 3°

Distant e. Elevation. Charge. Remarks.

660 yards. 2° 45'
i weigh! of ball.

550 " 3° i « c<

140 •• 3° 15' U u

330 "

220 »

3° 35'

3° 35'

l

I (i

i

40
a tt

206. Chargea for a flattened ricochet for siege how.
itzers at an angle of about 3°.

440
330
220

yards.

Elevation.

1° 45'

2° 15'

2° 15'

2° 45'

Charge.

3 l),s.

2 lbs. 3 oz.

1 lb. 12 oz.

1 II.. 2 oz.

Remarks.

207. Charges for a curvated ricochet for a siege how-
itzer a1 an angle <>t about 10°.

Distance. Elevation. Charge. Remark".

55o yards.
41(1 ' "

330 "

220

7° 80'

7° 30'

7°

30'

l lb. i oz.

1 lb. I oz.

II oz.

III oz.

;

The height of the ..!>-

joel m1m.\ e the level of
ilie battery being sup-

| posed to
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Firing Hot Shot.

Plate VI.

208. The use of hot shot for setting fire to ships,

buildings, &c, renders some modifications in the ser-

vice of the piece necessary. For the heavier calibres,

the detachment consists of seven men.

209. The additional implements required are placed

as follows :

2 Pokers ") . f For stirring the fire.

2 Ikon forks g For taking out the shot.

] Rasp 6 For cleaning over-heated shot.

1 Stand <s For cleaning shot on.

I Paib oh- tongs o For handling shot.

I 1 1 < i * n itAKE •£ For removing cinders from the ash pit.

1 Though ^ For cooling the tongs, <fcc.

I Ladle J
' [ For carrying hot shot.

1 Tib For soaking wads. Behind No. 2.

1 Bucket Near and mil side of the rammer-head.
( For carrying hot shot. Leaning against

,VD ' E
{ the epaulment near the pass-box.

1 Wo km With the sponge and rammer.

When clay wads are used, the rammer has a circu-

lar iron plate upon its head to remove clay from the

sides of the bore.

210 The cartridge bags are made of woollen stuff,

and the cartridge is inserted, choke foremost, in a

cartridge bag of the next higher calibre, and the end
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folded under. The bags should be examined carefully;

and too great care cannot be taken to prevent the
powder from spilling <>r Bitting in the bore.

211. The wads are made of clay or hay. Clay wads
should consist of pure clay, or fuller's earth, free from
sand or gravel, well kneaded, with just enough mois-

ture to work well. They are cylindrical, and one cali-

bre in length.

Hay wads should remain in the tub to soak at least

ten or fifteen minutes. Before being used, the water
is pressed out of them.
When hay wads are used, vapor may be seen

escaping from the vjent on the insertion of the ball;

but as this is only the effect of the heat of the ball on

the water contained in the wad, no danger need be
apprehended from it.

212. With proper precautions in loading, the ball

may be permitted to cool in the gun without igniting

the charge. The piece, however, should be fired with
as little delay as possible, as the vapor would diminish

the strength of the powder.

To load with hot slot.

21:5. The piece should be sponged with great care,

and the worm frequently passed into the bore. As ;i

precaution, it is well to insert a wet sponge just before

putting in the ball.

The muzzle being sufficiently elevated to allow the

ball to roll down the bore, the cartridge is inserted, the

mouth of the outer bag foremost, the fold down, and
carefully pushed home without breaking it; a dry hay
wad is placed upon it and rammed once; then a clay

Or wet hay wad and rammed twice; ami, finally, if

firing at angles of depression, a wad of clay a half

calibre in length, or a wet ha} r wad, is put on the ball.

214. At the command Load, No. 6, accompanied by

aki

10

No. 5 takes the ladle and goes to the furnace for a shot
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In carrying the shot. X<>. •"> is in advance, holding his

handle of the ladle with therighl hand. On approach-

ing thf piece, they halt, it' accessary, near the posl of

the gunner, until the wads arc Bel home; they then

advance and place themselves behind No. _. <>n a line

parallel to the epaulment.
No. 1 throws "ut the rammer, and allows it to real

upon the epaulment, or on the Bole of the embrazure;
No. 5, stepping between the epaulmenl and tho face

of the piece, gives his handle of the ladle to No. 1. and
No. <> gives his handle to No. 1.

Nos. 1 and - |iut the shot in the bore; Nos. 5 and 6
take the ladle an<l go to the furnace for another shot

;

No. 1 seizes the rammer; and the service of the piece

is coutinued as heretofore prescribed.

215. In the exercise for instruction, a sawdust car-

tridge, enveloped in another as above described, with
the wads and hot shot, should always bo pu1 into the

gun.

216. "When the instructor directs the piece to be

unloaded, Nos. 1 and L' stand ready with the ladle to

receive' the shot; the gunner depresses the muzzle
until the shot rolls out ; Nos. ."> and 6 return it to the

furnace; and No. 1 draws out the wads and cartridge
wit h the worm.

Charges, &c.

217. Small charges should be used in hoi shot firing,

varying from one-fourth to one-siocth of the weight of

the ball. Balls tired with small velocities split the

wood in a manner which is favorable to its burning;
with a greal velocity the hole closes, the ball sinks

deep. and. deprived of air, it chars without setting fire

to 1 he surrounding wood.
Not shot should not penetrate deeper than tenor

twelve inches. They do not set tire to the wood until

some time after their penetration. They retain sutli-
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cient heat to ignite wood after having made several

riochets upon water; though a total immersion of

four or five seconds will deprive them of this property.

Furnaces for heating shot.

21 S. Furnaces for heating shot are erected at the

forts on the sea-coast. These furnaces hold sixty or

more shot. The shot being placed) and the furnace

cold, it requires one hour and fifteen minutes to heat
1 hem to a red heal ; hut after the furnace is once heated,

a 24-pdr. shot is broughl to a red heat in twenty-five

minutes; the 32-pdr. and 42-pdr. shot require a few min-

utes longer. Three men are required to attend the fur-

nace; one takes out the hot shot and places them on

the stand to be scraped; another scrapes them and
puts them in the ladle; and the third supplies cold

shot and fuel.

Gr<itcs for heating shot.

219. In siege or other batteries, where there are

no furnaces, a grate is used for heating shot. This
grate consists of four bars 1.75 inch square, three feet

long, placed four inches apart on three iron stands one
foot in height. It is placed in an excavation one foot

in depth, of the width of the grate, perpendicular at

the hack and side, open in front, the legs resting on
bricks or stones rising about four or five inches \\ i

the bottom. A roof is made over it with hoops of flat

iron, covered with sods and eighteen inches of earth,

having in the hack pari a chimney six inches square.

The shot are placed on the hack pari of the grate,

leaving one-fourth of its fronl pari free; and under
and on the front part the wood is put, cut in pieces

about fourteen inches long and two inches thick. A
thick sod i-. used ae a register to regulate the draught
of the chimney, so that no flame can issue from the

front. This grate, which will contain aboul fifteen

24-pdr. halls, heats them to a red heat in an hour, and
will supply three guns. It requires the attendance of
one man.
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k

220. Expansion of shot heated to a white heal :

Calilirc.

Expansion.

B-in. 42-pdr. :!2-i»lr. 24-pdr. 18-pdr.

In. /„. In. In. In.

.149 .11 .10 .08 .00

12-]. dr.

.(II

Seated shot do not return to their original dimen-
sions on cooling, bat retain a permanent enlargement.

221. For calibres below the 24-pdr. a ladle with a

single handle is used; and only one additional man is

required to serve shot.
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Night firing.

'222. When :i fixed object is to be fired at by night,

the piece should be directed during the day, and two
narrow and well dressed strips of wood laid on the

inside of the wheels, and two others outside of the

trail, <>(' a siege carriage, and nailed or screwed to the

platform.
The traverse wheels of a barbette carriage are

chocked in the proper position.

223. To preserve the elevation, measure the height

of the elevating screw above its box, or take the mea-
sure between two points, one on the gun, the other on
the stock j cut a stick to this length, and adjust the

gun on it at each fire.

224. Night firing with guns should be limited to a

small number of rounds, as it consumes ammunition
to little advantage.

225. For mortars, tln> direction is preserved by nail-

ing or screwing two boards to the platform outside of

thi' cheek's. The elevation is marked on the quoin, or
the quoin may be nailed in the proper position.
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Platforms.

226. T<> insure accuracy nf tire with heavy guns and
mortars, ii is absolutely Qecessary to have solid and
Bubstanl ial plat forms.

227. For casemate and barbette batteries in fortifica-

tions, fixed platforms are constructed with the works.

228. Platforms for siege pieces are constructed .-it t ho

arsenals, and should accompany every piece. As those

move with the army, ii is desirable to have them as

light as is compatible with sufficient strength to endure

the shock of firing.

The platforms for guns, howitzers, and mortars,

hereafter described, combine in a high degree the

essential qualities of strength and portability. All the

pieces composing them are of.the Bame dimensions;

and as the weight of each piece is only fifty pounds,

an infantry soldier can carry one from the depot to the

batteries, or any moderate distance, in addition to his

arms and equipmt tits.

Another platform tor mortars [a described, which is

very simple, strong, and well suited to positions when'
trees or timber can be easily procured. This is desig-

nated the rail-platform.
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Platform for a Siege (hm or Howitzer.

Plate XX.

229. To lay this platform, establish the centre line

of the embrazure, and stretch a cord on this line from
the middle of the embrazure to the rear. This is the

directrix of the platform.

Lay the two outside sleepers parallel bo this directrix,

their outside edges being fifty-four inches distant from
it. The tour other sleepers are laid parallel to these,

the edge of each fifteen and a-half inches from the

edge of the next. The upper surface of the front ends
of these sleepers to bo fifty inches, on a vertical line,

below the sole of the embrazure.
They are laid with an elevation to the rear of ono

and a-half inches to the yard, or four and a-halt inches

in their whole length. This elevation may be deter-

mined by placing a block four and a-half inches high

on the front end of the sleeper, and laying a straight

edge, with a gunner's level on it, from this block totho
pear end. then so arrange the earl b as to bring the level

true in this position.

The next set of sleepers are laid against and inside

of the first, overlapping them three feet, having the
rear ends inclined outwards, so that the outer edges of

the exterior ones shall each be fifty-four inches from
the directrix, and the spaces between the rear edges of
the others the same as in the firsl set, viz: fifteen and
a-half inches from the edge of one to the edge of the
next, all having the elevation to the rear of one and
a-half inches to the yard, and perfectly level across.
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The earth ifl then rammed firmly around these sleep-

ers, and made even with their upper Borface. The
first deck plank, with :t hole through each end for the

eye holts, is laid in place, perpendicular t" the direc-

trix, its holes corresponding with those in the sleepers.

The hurter is placed "ii it, and the bolts driven through
the corresponding boles in these pieces.

The hurter should be bo placed a-^ to prevent the

wheels from striking againsl the epaulmenl when the

piece is in battery. Ii the interior slope has a base of

two-sevenths of its height, the inner edge of the hurter
should be two and a-half in lies from the foot of the

slope. The other planks are then laid, each one forced

againsl the preceding, the last plank having boles for

the rear eye-bolts. By drawing out or driving in the

outside sleepers, the holes through their rear ends are

made to correspond with those in the last deck plank,

and the holts are put in.

Drive stakes in roar of each sleeper, leaving their

tops level with the upper surface of the platform.

Raise, ram. and level the cart 1 1 in rear <»(' the plat to nn.
so a- to have a plain . hard surface to support the trail

when the recoil is great

.

The earth should be raised nearly as high as the plat-

form at the sides, and well rammed, giving it a slight

inclination outwards to allow the water to run oil'.
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Platform for a Mortar,

V L A I B XXI.

230. The mortar platform is composed of only half

the number of sleepers and dock planks required for

the gun or howitzer platform. It is laid level, and
the front and reai- deck planks are connected by eye-

bolts to every sleeper.

(Plate XXI.)

The rail-platform.

231. The rail-platform for siege mortars, composed
of three sleepers and two rails for the cheeks of the

mortar bed to alide on, instead of the deck planks, is

very strong, ami easily constructed and laid.

'I'he pieces being notched to til. are driven together
at the Battery; the rails being twenty-live and a-half
inches apart from centre to centre for the 10-inch mor-
tal-, and twelve and t hive-ldurths inches tor the 8-inch
mortar.
The earth i> excavated eighl and a-half inches, the

depth of the sleepers, and the bottom made perfectly
level. Tin- directrix being exactly marked by stakes.

the platform is placed in position, its centre line coin-

ciding with a cord stretched between the stakes mark-
ing the line of ftp©. The earth i-- tide. I in as high as

the upper surface of the sleepers, and firmly rammed]
and stake- a re < I riven in t he rear angles formed \<\ the

sleepers and rails, and one at the rear end of each rail

11
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'/'A- ricocht t platform.

L':iL\ To lay this platform, place the hurtcr perpen-

dicular in tlir line of fire, and secure it by four stakes,

one at each end and two in front, thirty-one and a-half

inches from the middle, toward each endj lay the three

Sleepers parallel to the hurtcr. the firsl sixteen inches

(Voi n the rear edge of the hurter, the second forty-1 bree
and a-half inches from the rear edge of the first, and
the third forty-three and a-half inches from the rear

edge of the second. Lay the plank thirty-one and
a-halfinches from the directrix of the platform to the

centre of the plank. Place the piece of plank sixty
inches from the pear edge of the last sleeper, and bed
it in the ground. Place on the last Bleeper and this

piece of plank the plank (eighty-four inches long,) iis

front end one hundred and six inches from the rear

edge of t he hurter.

This platform will bear firing with charges as high
as three pounds.

Platforms of this kind of larger dimensions may be
used for guns and howitzers in firing at a fixed objecl

with full charges.
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-''>>. Dimensions, &c, of siege platforms.
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Dimensions, ftc, of the ricochel platform.
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PART II.

M E CHAN I C A L J\[ A N (E IT V R E S .

ARTICLE I.

(i E N K It A I- I) I B K 0T1 <> \ S

Platks XX I 7 and XXIIT.

2o<k The MECHANICAL MANOEUVRES are the simplest,

application oi the mechanical powers for mounting,
dismounting, moving, and transporting heavy artillery.

'-'.'>!. The implements generally used for the execu-

tion of the manoeuvres with siege pieces ai*e

:

b* Handspikes.
2 Long rollers.
:! Short rollers.
- Half rollers.
16 Blocks.

(i Half BLOCKS.
2 QUARTEB BLOCKS.
6 (iUN CHOCKS.

6 Wheel chocks.
c> Roller chocks.
2 Skids.

1 Shifting-plank.
1 Trace-rope.
2 Trunnion-loops.
1 Hammer-wrench.
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The detachment for mechanical manoeuvres
consists (it a non-commissioned officer and eleven men.
h is formed by adding four men—numbered 7.

v
. 9

and li»—-to the ordinary detachment for Berving a

aiege piece.

The non-commissioned, officer ia designated chief of
detachment.

The gunner is always uncovered.
The men arc marched bo and from their posts, and

their post-, are changed, as in Nos. 6, 7, 18 and 29.

They are posted two yards from the axis of the piece
j

Nos. 1 and '1 opposite to the muzzle; the other num-
bers and the gunner, dressing on Nos. 1 and 1

respectively, at intervals of one yard, except between
Nos. 3 and .">. where there is an interval of two yards.

The chief of detachmenl is posted two yards in rear

of the breech or trail, or on the lefl of the pole, two
yards from and opposite t<> its end, according as the

piece is dismounted, unlimbered, or limbered. During
the execution of the manoeuvres, he will go wherever
Ids presence may be necessary; Imt will habitually

place himself opposite to the gunner, in the interval

between Nob. '> and .">.

239. The men having been marched to their posts.

the instructor goes with them for the implements, if

they are not already in position, and explains their

names, dimensions, uses, and who are to have charge
Of them. He t \wi\ commands

PBEPARE to mamki \ i;i:.

The men take the implements, repair to their posts,

and place them upon the ground in their rear; the

handspikes behind Nos. 1. 2, ''<,
1, 5 and <», perpendicu-

larly to the axis of the piece, their small ends on a

line with the right toe; the skids parallel to the piece,

their middle behind Nos. 3 ami 1; the hlocks, hall'

blocks, quarter hlocks and chocks equally divided,

behind and perpendicular to the skids
; the long rollers

and half rollers near and parallel to the blocks, behind
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No. 4; and the short rollers, shifting-plank, trace-rope,

trunnion-loops, and hammer-wrench in rear of the
gunner.

2+0. Whenever, in the course of a manoeuvre, an
implement is not in immediate use, it- is returned to

its designated place.

241. The instructor gives the commands, and lias a

general supervision of the manoeuvres. lie sees that
each man performs the duties assigned him; thai every
thing is in a proper state of readiness before giving
the command of execution ; and that particular care
is taken to avoid all shocks and sudden movements.

242. The chief of detachment at tends direct ]y to the

execution of the movements, and particularly assists

and directs the gunner in all his duties.

24:1. The gunner places the shifting-plank-; attaches
and takes oft' the trace-rope; removes and replaces the
elevating screw; places and removes, ami chocks and
unchocks, the short rollers; superintends the righting
of the piece ; directs the pole of the limber, &c.

Nos. 1, 2, 3, 4, 5 and 6, have charge of the hand-
spikes.

Nos. 1 and 2 rig and work the windlass ; raise and
lower the chase, &C.

Nos. 3 and 4 chock and unchock the wheels, the

gun, and the long rollers; take off and replace the

cap-squares; place and remove the skids, blocks, half
blocks, quarter blocks, long rollers, and half rollers;

assist Xos. 1 and 2 in lowering and raising the chase. &C.

NOB. 5 and 6 embar on the cheeks, and under the

manoeuvring bolts j steady, and right the piece; assist

Nov. :; and 4 in placing the skids, and half flocks
;
ha id

on the rope, &c.
N'os. 7, 8, !t and 1(1 assi-t the others. No. 7 and 8

generally assist Xos. 1 and 2 or 3 and 1; Nos. 9 and
LO assist Nbs, •'! and I or •"> and <». They help to place
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the implements in preparing t<> manoeuvre ;
haul upon

the rope; and apply themselves by band to move the

carriage.

244. When men on the opposite Bides of a piece

apply themselves to a handspike, the handspike used

is that of one of the even cumbers; the man to whom
it belongs is at the small end, the corresponding odd
number at the butt end. Those who come to their

assistance place themselves inside.

245. When two or more men work- at the same end
of a handspike, the man to whom it belongs is at the

small end.

24G. When several handspikes are to be crossed at

the muzzle in order to raise or lower it, they are

applied in the order of the numbers of the men to

irnom they belong, those of the highest numbers
nearest to the trunnions.

247. The handspikes used in the mechanical manoeu-
vres are beveled on one side, as these will enter into

places or under bodies where square handspikes could

not he used.

24*. When a handspike rests on a fulcrum, and the

weight on one end is to be raised by bearing down on
the other, the weight should never rest on the beveled

side, as the handspike would not then give a good
hold, and would be liable to split. In this ease the

beveled side should he down. But if used for lifting,

as when two handspikes are crossed under the breech

or chase of a gun to heave it upwards, their ends

resting on the ground or platform, the beveled side

should be up.

249. At the completion of each movement of a ma-
imvre, the men retain the places they are in at its

conclusion, ready to proceed to the next movement

j
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resuming their posts only at the command To your
posts, which is given at the end of each manoeuvre.

250. The front, when a piece is unlimbered or dis-

mounted, is the direction in which its muzzle points;

when limbered, it is the direction in which tne pole

points. In the execution of the following manoeuvres,
when a piece is put in motion upon rollers, the terms

back and forward are applied to the direction of the

breech and muzzle.

251. A body moving upon a roller gains twice the

distance passed over by the roller.

252. The ground should be level and firm, and the

implements in good order.

253. The number and kind of implements vary with

the manoeuvre; but as Nos. 1, 2, :i, 4, 5 and (> always
have handspikes, these are omitted from the list of

implements given at the head of each manoeuvre.
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254. Dimensions and weights of the implements used
in the mechanical manoeuvres,
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ARTICLE II.

P R EL1MINAKY MAN(EUVR E S .

Lesson XVII.

A Gun lying upon the ground, to place blocks under the

chase and reinforce.

To remove the blocks.

To sl( w the gun.
To move the gun short distanc is to the front or rear.

To move the gun short distances by rolling it.

To roll the gun up an inclined plane.

255. The implements necessary are :

2 Blocks.
6 Gun chocks.
2 Skids.

2 Trunnion-loops.

A dun Iging upon the ground^ to place blocks under the

chase and n inforce.

256. The instructor commands

:

Raise the chase.

The gunner takes the handspike of No. 4, runs its

small end into the bore, the other end projecting eigh-

teen inches, beveled side up, and chocks it above.
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Nos. 1,2,5 and 'I cross their handspikes under and
perpendicular to the handspike in the bore, eighteen
inches from the butt ends, beveled Bides up, assisted by
NTos. 7,8,9 and 10 respectively; Nos. 1,2,5 and V.

facing the axis of the piece, and Nos. 7 and 9, and 8 and
in facing each other. N<>. I stands ready with a block,

and i> assisted to place it by No. ''>.

I I I.AVE.

257. The men at the handspikes act together and
raise the chase. Nos. 3 and 4 places block under and
perpendicular to the direction of the piece, as Jar in

rear of the chase-ring as it will go.

Ease away.

258. The piece is allowed to rest on the block, and
the men at the handspikes take another purchase
under the swell of the muzzle.

Heave.

2.V.). Nos. :! and 4 run the block back until its middle
is under the junction of the chase with the reinforce.

Ease away.

260. The piece is allowed to rest, upon the block.

Nos. 3 and 4 chock it.

Raise the bbeeoh.

261. Nos. 1 and 2 lay their handspikes evenly across

the handspike in the bore, and are assisted in bearing
down by Nos. 7 and 8. Nos. 5 and 6, assisted by Nos.
9 and 10, embar under the knob of the cascable. No.
3 stands ready with a block.
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Heave.

2C>2. Nos. 3 and 4 place the block under and perpen-
dicular to the direction of the piece, at the middle of

the reinforce.

Ease away.

263. The piece is allowed to rest upon the block.

Nos. 3 and 4 immediately chock it.

To YOUR TOSTS.

264. The implements are replaced, and all resume
their posts.

To remove the blocks.

265. The instructor commands

:

Raise the breech—Heave—Ease away.

The gunner puts the handspike of No. 4 in the bore,

as in No. 256. Nos. 1 and 2, assisted by Nos. 7 and
S, cross their handspikes over it and bear down. Nos.

5 and 6, assisted by Nos. !• and in, embar under the
knob of the cascable. No. 4 takes out the block, and
the breech is allowed to rest on the -round.

Raise the chase—Heave—Ease away.

266. The men at the handspikes embar under the

swell of the muzzle. Nos. :! and 4 run the blocks for-

ward, just in reai- of the chase-ring. The men at the

handspikes take another purchase under the hand-

Spike in the bore.

II r w i:— B \si, \\\ w .

•Jii7. No. :! takes out the block, and the piece is

allowed in real upon t be ground
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To i "i k pofi

268. The implements are replaced, and all resume
ili. ir posts.

//. mat

269. This manoeuvre can be performed by using the

limber of a siege carriage ;^ a lever.

A trunnion-ring, or a chain with a 1 1< at one end,
i- required.

Kim the small end of a handspike int<> tin- bore, it-

butt projecting eighteen inches j bach the limber to the

muzzle j raise the pole; pul the trunnion-ring, or the

chain, around the handspike in the bore, and fasten it

on the pintle; raise the chase, by bearing down the

pole, an<l place a Mock under it.

The breech can be raised in a Bimilar manner by
placing the trunnion-ring, or chain,around the cascable.

270. 'Ili'' limber makes a powerful lever, and may
be used as such in manj cases, [f tin- weight i" I"'

raised i- too high to spply 'In- trunnion-ring from the

pintle, the pole Bhould Ik- turned over so a- to bring the

pintle below, i
tir>t reversing the linch-pins,) and apply

the rear end ol the fbrk under the weighl to be raised.

To slew the gun.

1^71. Ii the vent is not uppermost, the instructor

commands

:

Si.kw tin: I'lKci: TO 1 'in i i & RIGHT)— 1 1 i \\ i .

The gunner passes a trunnion-loop over one of the
trunnions, ami inserts the handspike of No. :; or 1.

according to the side on which he acts.

[f the piece is to be slewed to the left, he is assisted

in heaving l>\ Nos. I and •>. Nou 2 and 6 chock the

piece "ii the left bj placing their handspikes horizon
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tally upon the blocks, and perpendicularly to the axis,

the butt ends against the piece, beveled sides up. Nos.
:i and 4 attend to taking out and replacing the chocks.

[f the piece is to be slewed to the right, NTos. 2 and
(I assist the gunner, and Nos. 1 and 5 chock with their

handspikes.
Eeaving the piece upon these handspikes causes it

to turn upon its axis in its place.

To move the gun short distances to the front or rear.

2~'2. Place the blocks under the middle of the chase
and reinforce, and lay two skids under the trunnions,

parallel to the axis of the piece. Nos. 5 and 6 embar
umler the rear or front of the t trunnions, and move the
piece to the trout or rear.

'/'</ move the gun short distances by rolling it.

273. Place a skid under the middle of the reinforce,

ami another under the middle of the chase, and roll

the gun over on its axis. By inclining the skids as

required, and Blowing the muzzle to suit, it may he

moved in different directions.

To roll the '/mi ii/> <in inclined plane.

L'7 1. Additional implements required:

4 Skids.
'_' Single prolonges.

The gun is on two blocks at the foot of the ramp,
it^ ;i\i- perpendicular to the direction of the ramp,
ami th<- muzzle turned to the side on which there is

most room.

-!>. No-. :; and hand •"> ami <i lay two skids parallel
to each other, and perpendicular to the axis of the
piece, al the middle of the chase and reinforce ; thei
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then lay the other skids in tin* prolongation of the

first, Nos. 1 and 2 embar under the piece with their

handspikes;14 chock the piece when necessary; and

throw forward the chase when required. Nob. •'> and
4 lay the ropes on each side of the lower trunnion, and

assist the chief of detachment and gunner to overhaul

one end of each. These ends are passed over the

piece, one a tew inehes in front and the Other the same
distance in rear of its trunnions, and three turns taken

around the piece, the turns gaining towards the trun-

nions; just enough of the ropes being overhauled for

the men tO take hold of their ends.

All the men, except Nos. 1 and 2 and the gunner,

haul upon the ropes.

The odd numbers haul upon the right rope— i. e. the

rope on the right of one who, hauling either rope, faces

towards the piec<—the even numbers upon the left.

The gunner holds in his hand the slack of both ropes.

Heave and haul.

270. All act together and roll the piece up the skids

until it becomes necessary to rectify the diagonal

direction it will assume.

277. A* the breech gains on the muzzle, the in-

st ructor commands

:

Halt—Slew forward the chase.

The numbers who act on the rope towards the rein-

force cease hauling. Nos. 1 and 2 with their hand-

spikes (or Crowbars) assist the other numbers to throw

forward the chase

Crowbars ourved :n the butt ends, and beveled, are better for this

operation.
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Halt—Shift the skids.

27S. Nos. 1 and 2 chock the piece with the butts of
their handspikes. Nos. •'!, 4, ."> and G shift the skids,

passing them over the piece.

279. When the slack of the rope has been drawn
out, the instructor directs Nos. 1 and 2 to chock the

piece, and commands :

Overhaul the ropes.

The men nearest to the piece slack the turns, while
the gunner and chief of detachment haul all the slack,

except enough tor the men to hold on by, to the lower
side of the piece.

12
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Lesson WIN.

A Howitzer lying upon the ground, to place blocks under

the chase and reinforce.

To remove the blocks.

To raise the howitzer upon its muzzle.

To slew the howitzer whih standing upon its muzzle.

280. The implements necessary are

5 Blocks.
1 Half BLOCK.
6 I I

I N CHOCKS.

2 Wheel chocks.
1 Trace-rope.
2 Tun nn ion-loops.

A Howitzer lying upon the ground, to place blocks under
the chase and n inforce.

* 281. The instructor commands

:

Eaise tiik chase— IIeayk— Base away.

Nos. 1 and 2 insert their handspikes eighteen inches

in the bore, which the gunner chocks above with a

wheel chock. Nob. 7 ami 8 assist Nob. 1 and 2. No.
4, assisted by No. 3, places a block under the chase,

as near the trunnions as it will go, and chocks.
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Lower the chase—IIeave—Ease away.

282. Nos. 1 and 2 shift the wheel chock below their

handspikes, and bear down the muzzle. Nos. 4 and 3

place a block under the breech, and chock. The gun-
ner lifts at the knob of the cascable and steadies the
breech.

To remove the blocks.

283. The blocks are removed in the inverse way to

the foregoing, by the same commands.

To raise ///< howitzer upon its muzzle.

284. The howitzer is lying upon two blocks, one
under the front of the trunnions, the other under the
breech.

285. The instructor commands :

Eaise the chase—Heave—Ease away.

The chase is raised as in No. 281. A half block is

placed upon the front block, and the piece is chocked.

Lower the chase—Heave—Ease away.

286. The chase is lowered as in No. 282. A block
is placed upon the rear block.

Raise the chase—Heave—Ease away.

287. A block is added to the front scaffold, the half
block topmost.

Loweb tiii: chase—Heave—Ease away.

. A block i> placed upon the rear scaffold.

Nos. •'! and 4 alternate in placing the blocks—No. 4
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placing the first—and carefully attend to the chocks.

Nos. 5 and 6 steady the scaffolds with their handspikes.

LOWXB III K MI7,ZI,K IIkAYK BiASI AWAY.

289. No. 1 takes out the wheel chock. Nos. "'and 6

embar under the front of the trunnions, to steady the

rear BCaffold. NOS. 3 and 1 lake the two blocksofthe
front scaffold and place them side by side, parallel with
the axis of the piece, their rear ends about two inches

in rear of the muzzle. Nos. 1, _. 7 and 8 carefully

allow the muzzle to rest upon the blocks.

Eaise the BREECH.

290. The gunner attaches the rope by the middle

with a double hitch to the knob of the cascable; crosses

the ends on the highest point of the base-ring, and
passes them to Nos. 7, 8, 9 and 10. No. 2 places the

middle of his handspike under the knob of the casca-

ble, and is assisted to lift by the gunner and Nos. 1, 3

and 4. Nos. 5 and embar under the breech.

Heave and bat i..

291. They act steadily and carefully together, and
raise the piece on its muzzle upon the blocks.

To slew the howitzer while standi'/<<j upon its muzzle.

292. The instructor commands :

Slew the piece.

The gunner passes the trunnion-loops over the trun-

nions, into which Nos. 1 and 2 insert their handspikes
horizontally, and pull at the small ends. Nos. 5 and l>

keep the blocks in their places, chocking them with
their handspikes.

293. When it is desired to lay tho howitzer on the

ground, it is pushed over on planks laid to receive it.
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Lesson XIX.

A Mortar lying upon the ground, to raise it upon its

muzzle.

To slew tin' mortar.

To slew the mortar-bed.

294. The implement necessary is:

1 Trace-rope.

.A Mortar lying upon the ground, to raise it upon its

muzzle.

295. The instructor commands:

Raise the mortar upon its muzzle.

The gunner, taking the two ends of the rope, passes

them under and up over 1 lie trunnions to the front,

and hands them to Nos. 5, 6, 7, 8, 9 and 10, who haul
upon them, keeping them paraded with the axis of the

piece. Nob. 1 and 2, facing to the front, embar under
tin' trunnions. Nos. ;] and 4, passing to the rear of

Nob. 1 and 2. stand ready to embar under the mortar
DD as iis elevation will permit.

Heave and haul.

296. They act steadily together, ami raise the mor-
tar upon its muzzle.
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/'
i

'- • the mortar.

I'M . The instructor commands :

Su.w Till'. PIECE TO Tin: RIGHT
| OB l.i I i |.

Nos. 1 and 2 lay the bntl ends of their handspikes
upon the trunnions, overlapping them by about an
inch, beveled Bides up. The gunner lashes them to

the trunnions with the rope. Nos. 1 and 3, and 2 and 1.

apply themselves to the small ends of the handspikes
to liaul in opposite directions.

Heave.

298. The mortar is turned round upon its axis. By
alternately bearing down upon one handspike and
hauling upon the other, it is moved in any direction

t hat the instructor may direct.

To slew the. mortar-bed.

299. The bed is either with or without its mortar.

300. The insl ructor commands :

Slew the bed to the incur (ob left).

Nos. 1 and 3, facing to the front, embar under the
reai" notches, No. :! under the inside of the lefl notch.

Nos. 2 and I. faoing to the Front, embar under the

front notches, No. 2 under the inside of the right notch.

II v.w e.

301. They act together, and by repeated efforts the

bed is turned round in its place.

302. To slew the bed to the left, Nos. 1 and 3 embar
under the front notches, and Nos. i' and 4 under t he

rear notches.
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Lesson _\ X

.

To place a long roller under a mortar-bed.

To remove the long roUer.

303. The implements necessary are:

1 long roller.
1 Block.
2 Hale blocks.
2 Quarter blocks.
2 Wheel chocks.
2 Roller chocks.

To place a long roller under a mortar-bed.

304. The mortar is on its bed, and the bed upon
the ground.

305. The instructor commands :

Raise the right cheek.

No. 1 embars under the notch nearest to him, per-

pendicularly to the cheek, and is assisted by No. 7.

No. 5 embars in like manner under the rear notch,

assisted by No. 9.

II iw B.

No. 3 places a half block lengthwise under the

cheek, its middle live inches in rear of the vertical
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diameter of the trunnions, and then a quarter block in

the same direction, its middle under the front notch.

Ease aw li .

307. The cheek is lowered upon the half Muck.

I! \ISK THE LEFT CHEEK—HEAVE— BASE AWAY.

308. No. 2, assisted by No. 8, embara ander the
front notch. No. <*>, assisted liy No. 1". embara under
the rear notch. No. 4 places a half Mock and a quarter
block in the same way as under the right check, and
the bed is allowed to rest upon the two half blocks.

Raise the trail.

809. The gunner places the block just in rear ot the

middle transom, and upon it the two wheel chocks to

serve as fulcrums. Nos. 5 and 6, assisted by Nos. !>

and 10, embar upon these chocks, under the middle
transom.

Heave.

310. No. 4, assisted by No. 3, places the long roller

upon the half blocks under the checks, and chocks it.

Ease away.

311. The bed is allowed to rest upon the quarter
blocks and long roller.

To remove the long roller.

The long roller and Mocks are removed in the

inverse way.
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Lesson XXL

To limber.

To unlimber.

To move a piece, or its carriage, to the front or rear.

To cross-lift a pier,-.

To Umber.

312. The instructor commands :

Limber up.

No. 2 inserts his handspike in the bore, ami is assisted

to bear down by No. 1 . Nos. 3 and 4 chock the wheels
front and rear. No. 4 then crosses li is handspike un-
der the stock, and is assisted to lift by Nos. 3, 5 and 0;

Nos. ."> and (> next to the stock, facing to the rear, and
Nos. 3 and 4 facing each other. The gunner, assisted

by Nos. 7, 8, and 10, bring up the limber.

1 1 HAVE.

313. The trail is raised. Nos. 3 and 4, quitting the
handspikes, seize the wheels of the limber, and direct

the pintle into the lunette. No. •"> gives the word
Poewabd—Back— Right— Left, according as he
wishes the limber to he moved, and when the pintle
is in. hooks the lashing-chain,
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/' unlimber.

:;l I. The Lnsl ructor commands :

Onlimber.

Nos. ''< and I chock ill*' wheels. No. ''> unhooks the

lashing-chain. All apply themselves as in Limbering.

Ill \ VK.

315. The trail is carefully raised, to disengage the

pintle. Nob. '> ami 4 seize the Limber wheels ami.

after freeing the Limber from the trail, assisl Nos. 5

ami 6 i" Lower the Latter i<> the ground.

316. In limbering and unlimbering a howitzer, Nos.

I ami '1 insert their handspikes in tin- Im.it.

:;17. If tin' carriage is without its piece, Nos. 1 ami
-

l embar through the wheels ami under the rear of the
checks.

To move > piece, <>r its carriage, /< the front <<r rear.

318. The insi ructor commands :

Piece (or carriage) to the front (ob rear)
II i w i..

If the piece i- unlimbered, Nos. 1, 2, ."> ami 4 embar
us in moving the piece to and from battery. Nos. 5

and 6 embar under t he manoeuvring holts. By repeated

efforts, it is moved to the front or rear.

:;i!i. If the carriage, unlimbered, is without its

piece, Nos. l. 2, :; and I, or. when i hey are engaged,
Nos. 7, 8, '•' and In, apply themselves to the wheels by

hand. Nos. 5 and (i embar under the manoeuvring
bolts.
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320. If the piece is limbered, Nos. 1, 2, 3 and 4 cm-
bar at the hind wheels. Nos. 5 and ('» embar at the

fore wheels. Nos. 9 and 10 apply themselves by hand
to the fore wheels. Nos. 7 and 8 go to the splinter-

bar. The gunner directs the pole, and gives the com-
mand Heave at every effort.

321. If the carriage, limbered, is without its piece,

all apply themselves by hand at the positions desig-

nated in No. 320.

To cross-lift a piece.

322. When it becomes necessary to move a carriage
short distances to the right or left, the instructor com-
mands :

Cross-lift to tiie right (or left).

Nos. 2 and 4 embar perpendicularly under the left

wheel. Nos. 1 and 3, crossing over, embar under the
inside of the right wheel.

Heave.

323. All act together, and throw the carriage to the

right.

'To move the carriage to the left, Nos. 2 and 4 cross

Over to the right side, and embar under the inside of
the left wheel.

324. When the piece is on its carriage, short pur-
chases should l>e taken.



182 MECHANICAL M A MKl vi: i>. [PABT II.

Dbsson XXII.

A Chin l>< ing on its carriage , t" />l,i<;' ,i short r<>il< r uh</< r

the reinforce.

A Howitzer being <</' its carriage, to place a short roller

undt r th< reinforce.

To remove the short roller.

'/'</ insert handspikes in the trunnion holes.

To remove the handspikes.

'Vli). The implements necessary are:

1 Short boller.
6 Wheel chocks.
2 Roller chocks.

.1 Chin being mi its carriage, to place <i short roller under
the reinfora

.

326. The piece is either Limbered <>r unlimbered.

:)27. The instructor commands :

LOWEB THE CHASE.

No. 2 inserts his handspike in the bore, and is

assisted to bear down by X". 1. Nos. Hand I chock
the wheels front and rear; l :i k .• off the cap-squares

;

and then prepare to assisl Nos. 1 and 2 by applying
themselves to the handspike of X'o. 4, which is crossed

upon the muzzle, both facing to the rear. Nos. 5 and
li embar between the cheeks and reinforce, as near the
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trunnions as practicable. The gunner takes the short

roller ami a chock, and advances to the reinforce.

I L KAVE.

328. The chase is lowered. Nos. 1 and 2 thrust the
handspike farther into the bore in proportion as the

muzzle nears the ground, and then apply themselves
to the handspike of No. 4. The gunner inserts the
short roller perpendicularly t<> the stock, its ends equi-

distant from the cheeks, as far under the trunnions as

it will go, and chocks it.

Ease away.

829. The piece is carefully rested on the roller. The
gunner takes out the elevating screw, and places it- in

rear of his post, resting it upright upon its handles.

To YOUR POSTS.

330. All resume their posts, No. 2 leaving his hand-
spike in the hore.

A Howitzer being on its carriage, to place a short roller

under the reinforce.

Executed as prescribed for a gun in No. 326 and fol-

lowing. The roller rests under the reinforce, at its

junction with the recess. The gunner removes and
returns the quoin.

To remove the short roller.

831. The instructor commands:

Lowed the chase.

Nos. 1, 2. .°>, 4. 5 and <i apply themselves as in No.
827. The gunner replaces the elevating screw.
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''•'>.!. The chase is lowered sufficiently to enable tin*

gunner bo remove i li«' roller.

Ease a WAV.

333. The base-ring is carefully rested on the elevat-

ing screw.

To FOUB POSTS.

334. Nos 3 and 4 unchock the wheels, and pnl on
the cap-squares.

r

rii«' implements are replaced, and
all resume their posts.

To insert handspikes in the trunnion holes.

335. The instructor causes a shorl roller to be

placed ander the reinforce, as prescribed in No. 326
and following, and then commands

:

Raise the ohai

No. I passes liis handspike ander thai of No. 2.

Nos. 5 and 6 stand ready near the trunnions, to insert

t heir handspikes.

1Ika\ i -Ease \\\ lt.

336. Nos. I, 2, 3 and I raise the chase. Nos. :> and
6 run the l>ntts of their handspikes under the trun-

nions, beveled sides to the front, the ends resting

against the rimbases. The trunnions are allowed to

res! iijMin the lmtts of the handspikes.

TO Vnll! POSTS.

337. All resume their posts, Nos. 5 and 6 leaving
their handspikes in the trunnion holes.
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To remove the handspikes.

338. The instructor commands :

Raise the chase— Heave— Ease away.

Xcs. 1, 2, 3 and 4 raise the chase, to enable Nos. 5
and 6 to take out the handspikes, and then case the
trunnions into their holes.

The instructor then causes the short roller to he

removed as in No. :i:!1 and following
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Lesson XXIII.

To shift <i (inn from th trunnion holes til its travelling

bed.

To shift ,i Gun fr<>m its travelling bed t<> the trunnion

holes.

To shift a Howitzer from the trunnion hois to its travel-

ling bed.

To shift (i Howitzer from its travelling bed to the trun-

nion holes.

To change a Umber when the gun "/• howitzer is on its

travelling bed.

To change thelin%er of a loaded mortar-wagon.

Pl.ATDS XXIV AM. XXV

339. The necessary implements are

:

I Shout roller.
4 Blocks.
1 Half block.
Wheel chocks.

1 Tbaoe-bope.

To shift a Gun from the trunnion holes to its travelling

bed.

340. The instructor having caused the piece to be

limbered, commands

:

I 'lack THE siioi;t ROLLER UNDER THE REINFORCE.

Executed as in No. 320 and following.
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Attach the rope.

341. The gunner attaches the rope by its middle
with a doable hitch to the knob of the cascable, and,

passing its ends to Nos. 7, 8, 9 and 10, stands ready to

haul down upon it. and guide the breech into tin- hol-

ster. No. 3 sees that the lashing-chain is hooked.
Nos. 4 and 6 cross their handspikes under that of No.

2, No. (i next to the muzzle, and are assisted by
Nos. 3 and 5 respectively.

Shift the piece—Heave and haul.

342. Nos. 1, 2, 3, 4, 5 and G lift smartly and push
at tin- muzzle, and the piece is hauled until the trun-

nions are over their travelling position.

Eemove the short roller—Eaise TnE CHASE.

.">b!. No. '_' chocks his handspike above. Nos. land
8 go to the assistance of Nos. 3 and 4, and Nos. and
10 to the assistance of Nos. 5 and 0; all facing towards
the muzzle. The gunner places himself under the

chase at the head of the stock.

Heave—Ease away.

344. The chief of detachment moves out the roller,

which is stopped by the gunner on the head of the
stock, and the chase is lowered upon it. The men at

the handspikes take a new hold.

II f.ave— Ease away.

345. The gunner takes out the roller, and the chase
is lowered upon the stock.

To FOUB P08TS.

346. The gunner takes oil the rope. Nos. 3 and I
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put on the cap-squares, and unchocfe the wheels. The
implemonta are replaced, and all resume their posts.

To shift a Gfun from its travelling bed to tin- trunnion

holes.

\\~. The instructor commands:

Place tiik shout roller under the chase.

Nos. 3 and 4 chock tlic wheels front and rear. The
short roller is inserted under the chase, and rolled back
until it rests under the trunnions, by the means and
commands prescribed.' for its removal in No. '-\A'.\ and
following. The gunner attaches the rope by its mid-

dle to the knob of the cascable, and passes iis ends to

Nos. 7, 8, 9 and 10. No. 4 crosses his handspike above
that of No. 2.

Shift the piece—Heave.

348. Nos. 1, 2, 3 and 4 bear down at the muzzle,

and, as the piece rolls forward, guide the trunnions

into their holes.

The short roller is then removed as in No. 331 and
following.

To shift a Howitzer from the trunnion holes to its travel-

liny bed.

To shift a Howitzer from its travelling bed to the trun-

nion holes.

349. Executed as for the gun. except in removing
and placing the short roller b}' the chase, which is

done as follows

:

Nos. :; and 4 each hands a wheel chock to No. 2, who
places one about eighteen inches in the bore under the

iiull end of his handspike, and the other in the muzzle
above the handspike. No. I crosses his handspike un-

der that of No. 2 Nos. 1, 2, 3 and 4 raise the chase,

while the gunner removes or places the short roller.
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In placing the short roller, its vertical diameter
should rest just in advance of the rimbases.

Remarks.

350. When the howitzer is transported on its travel-

ling bed, a temporary bolster should be constructed to

support the breech. The short roller resting on a
quarter block lashed to the stock, and supporting the
knob of the caseable, may answer for this purpose.

351. If there is no place for the quoin under the
stock, it may be lashed on the trail in front of the
holster; holes, or a groove, being made in its lower
side to admit the nuts of the lunette bolts.

352. The short roller (of which one should always
accompany every gun and howitzer) is suspended from
the knob of the caseable, by a cord passed through it.

353. The elevating screw is run in on the lower side

of the stock, and held in its place by a lashing-strap.

354. The sponge and rammer are lashed upon the
piece, their heads projecting beyond the base-ring. A
convenient way of transporting them is by two iron

collars, containing hooks, buckled upon the breech
and chase.

355. The handspikes arc placed against the cheeks,

three on each side.

356. A trace-rope should accompany each piece of
siege artillery. It will be found useful not only in

shifting the piece, hut in lashing, and in extricating

the carriage and mortar-wagon from difficulties.

357. To accustom the men to prepare a piece for

travelling, the instructor may cause (he implements to

be placed as above indicated. To do this, he will, he-
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fore resuming posts in the manoeuvre of shifting a

piece to its travelling bed, command :

Put on the i mim.i.mknts.

The gunner places the vent-cover, short roller, quoin,

elevating Bcrew, and water buckel
;

if it be necessary
to lash the piece to its bed, be is assisted by NTos. l.

-. 3, I. 5 and ii. No. 'Z ]>uts in the tompion. Nos. 1

and 2 fasten on the sponge and rammer, and, assisted

by Nos. •'! and 4, put on the handspikes.

358. To prepare the piece for action, the instructor

will, before shifting it to its trunnion-holes, command :

Remove the implements.

The same numbers that put up the implements
remove them.

To change a Umber when the gun or howitzer is on its

travelling bed.

359. The instructor commands :

( Ihange the limber.

Nos. 3 and 4 chock the rear wheels front and rear.

and build a scaffold of four blocks under and perpen-
dicular to the stock, just in rear of the bolster. The
gunner and Nos. 7, 8,9 and 10 raise the trail, by hear-

ing down on the pole, so as to allow No. 4 to place a

half block on top of the scaffold. The old limber is

replaced by the new, and the trail raised as before to

permit Nos. 3 and 4 to remove the half block and
blocks.

To change the Umber of a loaded mortar-wagon.

Executed as prescribed in No. 359.

360. In this case, the leverage of the pole of the

limber may be increased by No. 3 inserting a wheel
chock, or the butt end of his handspike, between the
stock' and the rear of the fork of the limber.
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ARTICLE III.

M A N (K H V R E S AV I T II T HE HAND 8 P] K E

Lesson XXIY.

To mount a Gfun upon its carriage.

To dismount the dun.
To 7nou nt a Howitzer upon its carriage.

To dismount the Howitzer.

Plate XXVI.

361. The implements necessary are:

1 Short roller.

2 Half rollers.
14 Blocks.
4 Half blocks.

G GUN chocks.
G Wheel chocks.

2 Roller chocks.
2 Skids.
1 Trace-rope.

To mount a Gfun upon its carriage.

362. The piece is on two blocks, one under tli<'

junction <»i tin' chase with the reinforce, the other an-
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der the middle of the reinforce j
the carriage, limbered,

cap-squares removed, la Id the prolongation of the

axis of the piece, the head of its cheeks two yards
from the knob of the cascable.

363. Tin- Instructor commands :

Raise the chase.

No. - Inserts the butl of his handspike in the bore;

chocks it above; and Is assisted by No. 1. No. 6

crosses his handspike under thai «>t' No. -. close to the

muzzle, and is assisted by Nos. 5, 9 and LO. No. s

crosses the handspike of JSo. 4 under thai of No. 2,

eighteen Inches farther to the front, and is assisted bv
No. 7. All face towards tHe muzzle. Nos. :'> and 4,

assisted by the gunner and chief of detachment, place

the skids parallel to the axis of the piece, their middle

opposite to the trunnions, and their inner Paces one
inch outside of the face of the trunnions. No. [ stands

ready with a half roller.

II BAVE.

364. The chase is raised. No. 3 takes out the front

block, and assists No. \ to place the half roller under

the junction of the chase with the reinforce, its ends

resting equally upon the skids; they chock the piece

on the half roller.

LiOWEB THE OHASE— Ih'.AVK.

365. Nos. G and 8 cross their handspikes above the

handspike in the hore. and the chase is home down.
No. 3 takes OU1 the rear block, and assists No. 1 to

place the half roller under the reinforce, aboul ten or

twelve inches in rear of the trunnions; they chock

t he piece upon this half roller.
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Raise the chase—Heave.

366. The chase is raised as before. The gunner and
chid' of detachment raise the trout half roller, and

Nos. :i and 4 place each a half block under its ends

upon the skids.

Lower the chase—Heave.

367. Executed as before. The gunner and chief of

detachment raise the rear halt' roller, and Nos. 3 and 4

place each a block under its ends upon the skids, end

to end with the half blocks.

368. The operation of raising and lowering the chase

is continued until the front scaffold consists on each

Bide of one half block, three blocks, and one half block,

and the rear scaffold of four blocks. The gunner and
chief <>f detachment in raising the half rollers move
them outwards, and the blocks are placed from the

inside. On placing the last half blocks, the front half

roller is placed under the trunnions.

Back the carriage.

369. The gunner repairs to the pole. Nos. 5 and 6

apply themselves to the tor.' wheels. Nos. 7, 8, !) and
in apply themselves to the rear wheels. All exert

themselves, and the carriage is run under the hreecli.

Nos. 1 and 2 maintain the piece on the front half

roller; No-. :'> and 1 remove the rear scaffold ; and the

carriage is run back carefully until the head of the

cheeks touch the remaining half roller. Nos. 3 and 4
chock the hind wheels front and rear. The gunner
places the short roller on the stock under the breech,

and attaches the rope tO the knoh of the cascable.

Nos. 7. 8, 9 and 1<t lay hold of the rope. Nos. 4 and 6

cross their handspikes under that of No. -, thai of No.

(» next the piece, and are assisled by Nos. :'» and •"> to

lift and push al the niux/.le. The chief of dclachincnl
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removes the half roller, and the piece is drawn bach
to its trunnion holes.

The short roller is then removed as in No. ; 1-'>1 and
following.

To dismount the gun.

:I7<>. The instructor causes the Bhort roller to be

placed under the reinforce as in No. 326 and following,

without removing the elevating screw. The gunner
attaches the rope to the knob of the oasoable, and

passes its ends to Nos. 7 and 8, who take a turn with

them around the manoeuvring holts.

Pi mm: the promt scaffold.

371. Nos. 3 and I place the skids with their inner

faces one inch outside of the checks, their outer ends

opposite to the chase-ring, and upon each skid a half

block, three Mocks, and a half Mock, the inner ends of

the blocks overlapping by two inches the heads of the
cheek's.

Draw oi i the piece.

372. No. 6 crosses Ids handspike under that of No.
-. and is assisted by NOS. 5, 9 and 10. They rai^e the

chase, and No. I place- a half roller on the scaffold

against the cheeks. The gunner moves the roller

chock so that when the roller touches it the trunnions

will be over the half roller. Nos. 7 and 8 slack off

carefully. By lifting at the muzzle the piece is allowed

to run forward until its trunnions are over the half

roller. Nos. :; and t chock the piece. The gunner
takes Off the rope.

hi: \\\ OUT THE C \i:i:i \ok.

:!7T Nos. 1 and 2 steady the piece, while Nos. 3 and
4 unchock the wheels. The gunner and Nos. 5,6, 7.





To mount a Gun upon its Carriage
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8, 9 and 10 draw out the carriage. Nos. 3 and 4 build

up the rear sea Hold of four bloeks on each side, and
place I lie oilier half roller on top of it, under the rein-

force.

Then by alternately raising and lowering the chase
at the command of the instructor, the scaffold is low-

ered, beginning with the half bloeks, until the piece

rrsis upon two blocks.

374. Before executing this manoeuvre on the plat-

form, under the tin' of the enemy, the embrazure
should be closed with sand bags.

To mount a Howitzer upon its carriage.

To dismount the Howitzer.

Executed as for the gun.

14
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LESSON XXV.

To mount a Howitzer as afield pied .

T>> dismount the Howitzer.

375. The implements necessary are:

5 Blocks.
2 Half blocks.
<i Wheel chocks.
1 Trace-rope.
2 TlUNNION-LOOPS.

To mount <i Howitzer as afield piece.

376. The carriage, onlimbered, cap-squares removed,
is placed in rear <>f the how it /at. in prolongation of the
axis of the piece, its front two yards from the knob of
the caseable.

377. The instructor having caused the howitzer to

be raised upon its muzzle, as iii No. 284 and following,

commands

:

Back the carriage—Raise the trail.

The carriage is pun up as in No. 369, until the front

of the wheels arc even with the t run 1 1 ions. Nos. 3
and 4 chock' the wheels front and rear. The gunner
attaches one end of the rope to a manoeuvring holt.

Nos. 1 and 2, !» and 10, 7 and 8, and 5 and <i apply
themselves by hand to the stock, in the order named,
from the trail towards the wheels. The minner,
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taking the handspike of No. 4, goes to the end of the
trail, rests its small end upon the ground, and supports
the trail on its butt. In proportion as the trail is raised

he moves forward, keeping his handspike so as to sup-

port the stock at any moment; the butt of his hand-
spike finally resting under the nut of the roar holt of

the elevating box. Nos. 5 and 6 remain with the gun-
uer. Nos. 1, 2, 9, 10, 7 and 8 gradually withdraw
from the stock

; Nos. 1 and 2 to the assistance of Nos.
:") and (i. and Nos. 7. 8, 9 and 10 to the rope. Nos. 3

and 4 place the trout chocks twelve inches farther to

the front
; carefully run up the carriage, receiving the

trunnions in the trunnion holes; put on the cap-

squares ; and chock.

Lower the trail.

378. No. 4 takes the handspike of No. 2, and, with
No. 3, pushes against the stock in front. Nos. 1, 2, 5,

C, 7, 8, 9 and 10 haul upon the rope. The gunner
retires to the end of the trail, and receives it upon the

butt of his handspike. 'Die men in succession care-

fully quit the rope, and apply themselves to the stock.

No. 4, when the preponderance passes to the trail, in-

serts his handspike in the bore, and, assisted by No. 3,

bears down. The gunner puts in the quoin.

To dismount the Howitzer.

.'!7i». The instructor commands :

Dismount the howitzer.

Nos. '•"> and 1 chock- the wheels front and rear; take
off the cap-squares \ and place two blocks to receive
the muzzle. The gunner attaches the rope to one of

the manoeuvring holts, and then takes the handspike
of No. i to support the I rail.
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Raise thi; trail.

380. The trail is raised as in No. :; ~7. and when a

little above the horizontal the gunner supports it on his

handspike. Nos. 1. \l. 9, 1". 7. v
.

•"> and o successively
repair to the rope j they hold on well and ease the

muzzle upon the blocks without a shock. The gunner,
following np the movement, places the butl of his

handspike under the rear nut of the elevating box.
Nik. 1 and - go t<> the assistance <>t' Nos. :; and \. Nos.

5 and 6 go to i he stock and assist t he gunner. Nos. 3

and 4 draw back the rear chocks twelve inches; run

the carriage carefully back that distance; and chock.

LOW Kit THE TRAIL.

381. All but Nos. 3 and 4 go to the stock, and assist

the gunner to lower it. lie gradually retires to ili<'

end of the trail, when he withdraws his handspike,

and the trail is lowered to the ground.
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Lesson XXVI.

To mount a Siege Mortar upon its bed.

To dismount the Mortar.

382. The implements necessary arc:

1 Trace-rope.
1 Hammer-wrench.

To mount a Siege Mortar upon Us bed.

383. The mortar being placed upon its muzzle, six

inches in front of the bed, vent outwards, as in No.
295 and following, the instructor commands :

Mount the mortar.

The gunner removes the bolts and cap-squares, and
hands their parts to Nos. 1, 2, 3 and 4, who place them
on the ground near the butts of their handspikes;
makes a double bitch with the middle part of the rope
aronnd the mortar close to the muzzle-band, the tie to

the front, and passes the ends up over the trunnions to

the rear, to Nos. 5, 6, 7, 8, 9 and 10. Nos. 1 and 2 run
their handspikes under the trunnions, and rest the but I

ends beveled sides up, upon the ground or platform.

II BATE AND HAUL.

384. Nos. 1 and 2 acting at the trunnions, and Nos.
f>, <». 7, S. !l and 10 with a steady pull on the rope,

cant the mortar against the front of the bolster. Nos.
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1 and 2 shin the butts <>f their handspikes t>> the t"i»

of the bolster, inclining the small ends a little <>m-

wards. Nos. ''> and 1. facing t<» the front, insert their

handspikes between 1 1 •

«
- front of the oheeks and mor-

tar, in order t<» press its muzzle outwards and upwards.

II I \\ I \M> II \I I..

All acl Bteadily together; Nos. 1 and 2 lifting

:it the trunnions, and Nos. ''> and I at the muzzle. A.s

mm. ii n- the muzzle is sufficiently elevated t>» permil it.

Nn. i passes quickly to the from and inserts his hand-
spike in tlic bore. The men continuing to haul upon
the rope, the muzzle is raised and the trunnions descend
to their places. Nos. 1 ami 2 then insert their hand-
spikes in the bore, and the gunner ^li|i^ the rope from
the muzzle t<> their Bmall ends. The men at tin- \-<>\)c

haul upon it until tin- mortar is nearly vertical. Nos.
1. l'. .'! :in<l 4 bring forward the bolts ami cap-squares,
ami assist the gunner to place them. This done, the
men ease away a] tin- rope, ami allow tin' mortar
to pest ii|inh the bolster.

To dismount ih< mortar.

38('>. The instructor commands :

I >I8M01 NT Tin: MORTAR.

Nns. 1 ami ~1 ]>la<-c their handspikes in the bore.

The gunner, makings double hitch with the middle
of the rope around their small ends, passes it^ ends t"

Nos. .">. 6, 7. B, g an, | III.

Reave ind baul.

:>~
. The mortar is raised nearly vertical, ami while

maintained in this position by the rope, the gunner
ami Nos. l. 2, •"! ami \ remove the bolts ami cap-

squares, as in No. 383.
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Nos. 3 and 4, facing to the front, embar under the
breech of the mortar in order to hold it in its vertical

position. Nos. 1 and 2 take their handspikes from the
bore. The gunner places the middle of the rope
around the trout part of the mortar close under the
muzzle-band.

Heave and haul.

388. A smart pull upon the rope, aided by a beave
at the handspikes, pitches tin' mortar to the rear,

where it alights upon the muzzle. The cap-squares
are then replaced.
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IJE880N X X \ I I.

To mount >> Siegt Mortar '<j»jii the mortar-wagon.
'/'' dismount th, Mortar.

Pi,at» XXVII. XXVIII ami XXIX

:)s!». The implements accessary arc:

li Long rollers.
] Block.
L' Ham- BLOCKS.
- Ql \KTKK BLOCKS.
C Win ll. CHOCKS.
t RoLLEB I BOOKS.
1 Trace-bops.
2 Windlass bandspikes. Attached to the wagon.

To mount a Siege Mortar upon the mortar-wagon.

390. The mortaT is upon its bed, which is upon the

ground ; the trail of the mortar-wagon, its stakes and
bolster removed, is two yards in rear of tin- middle
transom

891. The instructor having caused a long roller to
In- placed under the bed, as in N"o. 804 and following,

commands

:

Hun UP Tin: WAGON— 11 i:\yi:.

Nos. 5 and 6 embar under thestook, and, assisted by

Nos. V. 8j '.» ami 1<>, run up the wagou until the middle
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of the trail touches the middle of the long roller. Nos.
.'! and 4 chock the wheels fronl and roar. No. 4 stands

ready with a long roller.

Rig the windlass—Heave.

392. JMos. 1 and 2 go 1<» the rear of (lie wagon and
attach (he middle of the rope to the windlass; they are
assisted by Xos. 7, s

, !' and 10. The gunner attaches

the rope to the rear manoeuvring holts. Nos. 5 and 6

embar under the front manoeuvring holts.

Nos. 1,2,7 and 8 heave upon the windlass, and Nos.
and 10 press against tin' rope with the handspikes of

Nos. 1 and 2 to prevent its turns spreading too much
upon the roller. Nos. 5 and 6 urge the mortar up until

it is ascending the stock
;
they then place the butl ends

of their handspikes upon the stock, beveled sides down,
JU81 below the lower roller, and follow up the move-
ment. Nos. :i and 4. aided by Nos. ."> and 6 with their

handspikes, shift the rollers, ami chock- them whenever
necessary.

When the real' ends of t he checks h;ive arrived upon
the body of the wagon, the lower roller, on becoming
disengaged, is taken away by No. t, and the mortar is

drawn up <>n one roller, until the rear ends of the
checks touch the reai' cross-bar plate ; Nos. 9 and !'•

holding their handspikes under the rear manoeuvring
holts in order to ease the bed when it cants to the rear.

Nos. •"- and 4 chock the roller front and rear. Nos. 1

and - chock the windlass by allowing the handspike
in the upper mortice to resl against the mortar.

Limber up.

. Executed as in No. 312 and following; No-. |.

•_', 7 ami 8 bearing down upon the handspikes «>t' Nos.

1 ami 2, inserted between the windlass and the rear
crossbar being careful to diminish their efforts in pro-
porl ion as i he -tuck is raised.

15
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Slow Tin; M0RTA&.

394. Nob. 1 and 2 casl off the rope from the wind-
lass. Nos. 7 and v take il to tin 1 front, being :i--i-t <<l

to haul upon il by Nob. 9 and 10. Nos. Iand2embar
under the rear manoeuvring holts. Nob. '> and I take
(lie chocks from the roller. Nob. ". and 6 stand ready
with their handspikes in ease the bod when it cants

to the front.

II 1 \\ i. ANh MAI 1,.

395. The mortar is drawn forward until it cants.

Nos. :! and \, give each a halt' Mock and wheel chock
(o the gunner, who places them as fulcruma on the

rear of the wagon. Nos. 1, 2, 7 and 8, by repeated

purchases, lower the bed upon the wagon.

396. If the mortar is to travel, the bed is firmly

chocked. The blocks, rollers, handspikes, &c, are

stowed on the wagon, and well lashed to their places.

Hi marks.

:;'.i7. Should the mortar take a diagonal direction

upon the slock, it can be gradually righted by giving
a counter diagonal direction to on.' of the rollers.

When tin' lower roller reaches the nuts of the lunette

plate, it is relieved by shifting the upper roller. Nos.

:; ami \ are assisted in this operation by Nos. 5 and 6,

who embar under the rear 01 the cheeks.

To dismount tin mortar.

398. The insl ructor commands

:

Place a long roller -Heave.

Nos. 3 and ! furnish the gunner with two half blocks
and 1 win el chocks, which he adjusts as liilenims on
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the rear of the wagon ; they then chock- the wheels
front and rear, and stand ready to place a long roller

brought up by No. 4.

Nos. I, 2, 7 and S raise the bed, and the roller is run
under it until its vertical diameter is in a line with the
vertical diameter of the trunnions.

Rig titk windlass—Heave.

399. Nos. 1 and 2, assisted by Nos. 7. 8, 9 and 10,

wind the rope upon the roller of the windlass, and the
gunner attaches its ends by an ancbor-knol to the rear

manoeuvring holts.

The mortar is drawn to the rear until the cheeks
touch the reai- cross-bar plate. Nos. 7 and 8 embar
with the handspikes of Nos. 1 and 2 under the rear

manoeuvring holts to ease the lied when it cants to the

rear. Nos. 3 and 4 chock the roller front and rear.

Nos. 1 and '1 secure the windlass by allowing the hand-
spike of the upper mortice to rest against the mortar.

Unlimbeb.

400. Executed as in No. 314 and following. The
stock is carefully raised to tree it from the pintle, and
then lowered without a shock, to the ground. Nos. 1

and - insert their handspikes between the windlass and
the rear of the wagon, and are assisted by Nos. 7 and
s to bear down upon them. Nos. :j and 4 place the
half blocks and quarter blocks at the end of the slock

to receive the lower roller, ami then unchock the roller.

Base away.

401. Nos. 1 and 2 allow the rope to unwind. Nos.

5 and 6 place t heir handspikes as in mounting the mor-
tar. Nos. :; and 4 shift the rollers until the mortar
finally rests on one roller upon the half blocks.
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Back THE WAGON.

4(»l'. Nob. 3 and 4 anchock the wheels. Nos. 1 and
2 and the gunner take off the rope. The wagon is

run back as in No. 391.

The Long roller is then removed ns in Lesson XX.
The gunnel- replaces the bolster.
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Lesson XXYIII.

To mount a (run upon the mortar-wagon.

To dismount the Gun.

T<> mount a Howitzer upon the mortar-wagon.

To dismount the Howitzer.

PlATES XXX AMI XXXI.

403. The implements necessary are:

•_' l/ong rollers.
1 Short roller.
1 Half ROLLER.

10 Blocks.
3 Half blocks.
4 Gun chocks.
6 Wheel chocks.
1 Roller chocks.
2 Skids.

1 Trace-rope.
2 Winm.ass handspikes. Attached to the wagon.

To mount a Gun upon the mortar-wagon.

404. The piece is on t wo Mocks, one cinder the front

of the trunnions, the other about n foot in rear oi the
riinhascs ; 1 lie Wagon, anlimbered, its Stakes removed,
is iii the prolongation of the axis of the piece, its trail

on the ground, about tWO yards from the knoK of the

cascable.
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105. The insl ructor commands :

I! USE THE CHASE— H BAYS.

Xu. '2 inserts the bntl of his handspike in the bore,

and is assisted by No. 1. No. 6 crosses his handspike
under that of No. i'. near the muzzle, and is assisted

by Nos. 5\ 9 and 1". No. s crosses the bandspike of

No. 4 under thai of No. 2, eighteen inches from the

muzzle, and is assisted by No. 7. Nbs. :! and 4 place

the skids parallel to the axis of the piece, their middle
opposite to the trunnions.

The chase is raised. No. 3 removes the front block,

and assists No. 4 to place a long roller under the rein-

force, just in front of the trunnions; they chock it

front and rear.

Lower the ('hash—Heave.

40G. The men at the handspikes bear down the

chase. No. •"> removes the rear block, and assists No.
I bo place the long roller under the reinforce, about
five inches in rear of the trunnions j they chock it in

rear.

Raise the ob lse— Heave.

407. The men at the handspikes raise the chase.

No. 4 removes the front roller, and the muzzle is

Lowered to the ground.

Iii \ OP THE WAGON— HEAVE.

408. The wagon is run forward, as in No. 391, the
stock under the breech, until the breeds rests upon a

long roller placed by Nos. I and :> on the stock in rear

of the lunette-plate bolts. Nos. ."! and 4 chock- the

wheels front and rear.
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Rig the windlass— Heave.

4(H». Nos. 1 and '1 go to the rear of the wagon, and
attach the middle of the rope to the windlass. The
gunner passes its ends over and under the trunnions,

the standing pari innermost, and ties them by a right

knot on the t<»p of the piece : he then forms a loop of

the ends of the n>|n\ inserting in it the handspike
of No. 4, in order to steady the piece, and places tin'

short roller on the ground under the chase.

Nos. 1, 2. 7 and 8 heave upon the windlass, and Nos.

and 1<> press against the rope with the handspikes of

Nos. 1 and 2. to prevent its turns spreading too much
upon the roller. Nos. 8 and 4 attend to the long
roller. Nos. 5 and 6 follow the upper roller with the

butts of their handspikes, ready to chock it.

The lower roller, on becoming disengaged, is re-

moved by No. 4. When the breech is drawn against

the breech hurter, the windlass is secured by allowing
the handspike in the upper mortice to rest againsl the

knob of the cascahle. JXos. 3 and 4 ehoek the roller

front and rear.

Raise the stock on four blocks and a half
block—Heave.

410. Nos. 3 ami 4, assisted by Nos. f> and li, remove
the skids, and form a scaffold of a block and a half

block on each side in front of the muzzle, their inner

ends even with the stock, and place upon it a half

roller to serve as a fulcrum. Nos. 1 and '1 embar upon
this half roller under the swell of the muzzle, inclining

the small ends of their handspikes outwards, and are

assisted by Nos. 7 and !>, and 8 and 1(> respectively,

Nos. 7 and 8 on the outside of the handspikes. Nos. .">

and 6 heai- down upon the end of the stock with the

hut ts of their handspikes.
The muzzle is raised. Nos. .'! and 4 remove the long

roller. Nos. 5 and <i embar under the trail perpen-

dicularly to the stock", in order to assisl (lie men at I he
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muzzle. Nos. 3 and I place a scaffold of two blocks

and a half block under and perpendicular to the stock,

uear i he front cross-piece.

The men at the handspikes then take another pur-

chase under the end of the stock, assisted, as before,

by Nos. 5 and 6, while Nos. ''> and l move forward the

rear scaffold until it rests just behind the manoeuvring
staples.

By gradually raising the front scaffold, and repeating

tbe purchases, the stock is raised until the rear scaffold

Consists "I' four Mocks and a halt' block.

Bun up the limbeb.

411. Nos. 3 and 4 remove the fronl Bcaffbld. The
gunner and No-. 7. 8, 9 and !<• back the limber, and
raise the pole. Nos. :; and 4 guide the pintle into the

lunette. No. 6 inserts the butl of his handspike
between the fork and the stock in rear of the pintle.

Nos. 7, 8, 9 and 10 bear down the pole. Nos. •"> and 4

remove the rear scaffold. No. 3 hooks the lashing-

chain.

To rouB P08TS.

412. Nos. 1 and 2 and the gunner casl off the rope
Nos. •'! and \ unchock the wheels, and pul in the stakes.

The implements are replaced, and all resume their

posts.

To dismount thr gun.

413. The instructor commands :

lflii THE WINDLASS.

Nos. 3 and 4 remove the stakes. Nos. 1 and l!

attach the rope by its middle to the windlass, and take
as many turns (ahoiit live ) around the roller as will

allow the piece to descend. 'The gunner passes the

rwd^ of the rope oyer and under the t rn unions, and ties
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them by a right-knot on top of the piece, the standing
part of the rope being innermost ; he then forms aloop
of the ends of the rope to receive a handspike for

steadying the piece. No. 1 Becures the windlass by
inserting a handspike in the upper mortice, and allow-

ing it to rest against the knob of the cascable.

Unlimbek.

414. No. 3 unhooks the lashing-chain. Nos. 3 and
4 chock the wheels front and roar, and place a sea hold

of four blocks under the stock close in rear of the ma-
noeuvring staples. The gunner and Nos. 7, 8,9 and 10

go to the pole and raise it sufficiently to enable No. 6 to

insert the butt of his handspike between the fork and
the stock in rear of the pintle. The pole is then borne
down, and No. 4 places a half block on top of the scaf-

fold, when the pole is raised and the limber drawn out.

Nos. 3 and 4 form a scaffold of three blocks and a

half block on each side, parallel to the axis of the piece
in front of the muzzle, and place the half roller on lop

of it. Nos. 1 and 2, assisted by Nos. 7, 8, '.» and Hi,

embar upon the half roller under the end of the stock,

and raise it. No. 4 removes t he half block from the
rear scaffold, and, assisted by No. 3, moves forward
the scaffold under the holster.

By gradually lowering the front scaffold, ami repeat-
ing the purchases, the trail is lowered until it rests

upon one block. The men at the handspikes then
embar under the swell of the muzzle. No. 4 removes
the block-, and, assisted by No. :;. places a long roller

under the reinforce just in trout of the trunnions.

Place the skihs.

11.".. Nos. :; and 1 remove the front scaffold, and
place the skids, one on each side of the stock", and
parellel to its direction, their inner ends opposite to

the bolster.
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B L8E kWAY.

H6. Ncs. 1 and 2, assisted by Noa. 7 and 8, allow

the piece to descend, and Nos. 8 and l receive the

chase on a long roller at a point aboul two feel in rear

of the chase ring. The piece is lowered until ii

ii] this roller on the skids. Nos. I and ''> place the

half roller under the reinforce, about a foot in rear or

the t runnions.

Back the \\ ioon.

417. Xns. .". ;in<l i anchock the wheels. Nos. 1 and

2, and the gunner cast off the rope, and the wagon is

run back as in No. 391. By alternately raising and
lowering the chase, t lie piece is placed upon t wo blocks.

To Vi>i I! posts.

1

1

v
. The stakes arc put In, the implements replaced,

and all resume their posts.

To mount a Howitzer upon the mortar-wagon.

Executed as for the gun.

41!». To limber. Pass two handspikes across and
under the trail, to whieh apply eighl men. two at each

end of each handspike. Raise the trail and limber
the wagon.

420. To remove the long roller. Bmbar with two
handspikes under the muzzle, each on a fulcrum

formed with one half Mock and a wheel chock. Raise

the piece, and run the roller close to the muzzle. Take
a second purchase on the wheel chocks as t'lilcrunis.

Raise the muzzle, withdraw the roller, and lower the

piece to its place on the wagon.
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To dismount the Howitzer.

Executed ;is for the gun.
To iinlintlnr and to plate the long roller are executed

in the reverse manner to thai prescribed in Nos. 41!>

and 420.

Eefnark.

421. The gun can be placed upon the mortar-wagon
without using the windlass, in the following manner:
The wagon, unlimbered, its stakes removed, is in

the prolongation of the axis of the piece, its trail on
the ground, about two yards from the knob of i he cas-
cable.

liaise the gun as in No. 362 and following, until it

is on a scaffold of one half block, three blocks, and a
halt block on each skid, and the halt roller under the
trunnions. Maintain the piece on this halt roller, and
run tin' Wagon up until the side rails nearly touch the
scaffold.

Raise the stock of the wagon on a scaffold of four
blocks placed crosswise under it just in rear of the
staples. Bear down on the muzzle and place a long
roller on the wagon just in rear of the front cross-bar
plate. Raise the muzzle and remove the hall' roller

and the half blocks from its scaffold, and place a

Second long roller under the chase at ils junction with
the reinforce. Attach the rope to the knob of the cas-

cable, and run the gun back to its place on the wagon.
The rollers are then removed, ami the wagon lim-

bered, as prescribed in No. 41<» and following.
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To shift a Gun from on* carriag* to another

.

/ hift a Howitzer from om carriage to another.

I'i.ati: XXXII.

l_
,-
_'. Tin' implements necessary are:

:; Short bollebb.
(i Wheel chocks.
li RoLLEB CHOCKS.
I Sill II IM. II. AN K.

I Ti; LCE-BOPE.

To shift >i '''in from on* carriagt to another.

128. The piece is unlimbered; the -parr carriage,

limbered—cap-squares taken off, and elevating screw

removed— is placed accurately in prolongate f tlir

former, t wo yards from its 1 rail.

124. The instructor having caused handspikes i<» be

inserted in the trunnion boles, a> in No. 335 and fol-

lowing, commands

:

B \< IB 1 11 1 \ 1: k 1 m.i:.

Nos. 7. 8, 9 and 10, apply themselves t<> the hind

wheels <>f the Bpare carriage, and Nob. 5 and •
'» apply

themselves to the fore wheels. The gunner directs

the pole, and the carriage is backed, wheel against

wheel, t<» tin- unlimbered carriage. Nos. Sand I trans-
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fer the rear chocks from the unlimbered carriage to the

front of the hind wheels of the limbered carriage.

Place the plank and rollers, and attach the
rope— Heave and haul.

425. The gunner places himself on the inside of the

wheels between the two carriages, and lowers the rol-

ler on the stock until it is in a position to support the

plank, when he chocks it ; runs the plank, which is

handed him by No. <i, under the chase as far as it will

go, beveled side down; places a roller on the plank un-

der the reinforce, as tar forward as possible, Nos. 1, 2,

:! and 1 depressing the muzzle for that purpose ; attaches

the rope to the knob of the cascable, and passes itsemls
to NToS. •"', 6, 7, 8, '.' and 111; places a third roller at the

end of the plank on the stock ot the spare. carriage,

with a roller chock in front of it, near the screw box
;

and then applies himself to the rope.

Nos. 1. 2, •'! and 4 raise the chase, and the piece is

drawn hack until its trunnions are over the chin holts

of the spare carriage ; they then depress the muzzle
sufficiently to enable the gunner to return the third

roller i<> the end of the plank. Nos. 7 and 8 take two
turns with the rope around the manoeuvring holts.

Draw 01 t the carriage.

426. No-. :! and 1 nnchock the wheels of the iinlini-

bered carriage, and. assisted by Nos. 1 and 2, slightly

raise the chase to enable the gunner to remove the roller

which is under it. Nos. !• and in, and •"> and 6 move
the carriage forward about six inches, when the chase
is lowered, the swell of t he muzzle resting on the stock.

Nos. '•' and 1". assisted by No-. :; and 1. draw the car-

riage slowly out. it- trail two yards from the muzzle,

the gu -r ;it the same time removing the plank.
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Slack off.

1^7. Xos. 7 and 8 slack off equally and carefully

upon the ropo, and ease the trunnions into their boles.

The Bhorl roller is thru removed from under the

reinforce as in \<>. ;>:!! and following.

To shift a Howitzerfrom <ji>> carriage to another.

Executed as for the gun.

Remark.

42s. A piece may be shifted from one carriage i<»

another by placing it as prescribed in No. :!71 ami fol-

lowing, and then substituting the new carriage for the

old.
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Lesson X X X.

To shift a (lun from tin mortar-wagon to its carriage.

To shift 'i (inn from its carriage to the mortar-wagon.
To shift ii Howitzer from the mortar-wagon to its carriage^
To shift <( Howitzerfrom its carriage to the mortar-wagon.

429. The implements accessary arc:

'1 Long rollers.
1 Short roller.
1 Half block.
6 Wheel chocks,
6 Roller chocks.
1 Trace-rope.

To shift a Gunfrom the mortar-wagon to its carriage.

|:!<i. The carriage and wagonare l><>th Kmbered,and
tin 1 head of the checks of the carriage placed two
yards from the windlass.

431. The instructor commands :

Place tiik long rollers under the chase and
r f. i n force—Heave.

The gunner places a half block and a wheel chock
on the end of the stock oft he mortar wagon, or on the

fork of the limber, to serve as a fulcrum. Nos. 1 audi'

embar with the handspike of the latter under the muz-
zle and raise the chase. NoS. 4 and ."'. at the same time

placinga long roller under the trunnions and chocking
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it front and rear. Nos. 1 and 2 bear down tbe muzzle,

:iu<l N<». I and :; place .i Becond long roller under the

middle of the reinforce. The gunner attaches the rope

to the knob <>i the cascable, and passes it to Nos. ..
v

.

9 and I".

Back thk o lrriagk.

132. The carriage is backed, wheel again si wheel,

with the wagon, as in N<>. 124, and Nos. ''> and 4 chock

the wheels in contact in front. The gunner places the

short roller on the head <>i' the stock to receive the

breech. Nov. :; and 4 unchock the long roller tinder

the trunnions. The others repair to the rope.

The piece is drawn back until the trunnions are Over

the chin holts. NOB. ~ and 8 take tWO turns of the

rope around the manoeuvring bolts. Nos 5 and 6 em-
bar between the chase and cheeks in order to relieve

the wagon from the weight of the muzzle.

Deaw 01 I Til i. \\ loon.

133. Nos. :! and I transfer the chocks from the

wheels of the mortar-wagon to the wheels of the piece,

and the wagon i- drawn out two yards to its front, as

in No. li'i;.

Slack opf.

4-14. Nos. I, 2, 3 and 4 lower the muzzle, and Nos.
7 and 8 slack oil' the rope equally and carefully, allow-

ing the trunnions to descend into their holes.

The short roller is then removed as in No. :;:',1 ami
following.

To shift ii Chin from Us <;trri<i</> t<> tfu mortar-wagon.

135. 'The carriage ami wagon are limbered, ami the

rear of the wa»on is placed t wo yards from the muzzle.

436. The instructor causes the short roller to he

placed under the reinforce, as in No. 326 ami follow-
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ing, and directs the gunner to attach the rope to the

knob of the cascable.

Nos. 1, -. ".. !-, 5 and 6 lift and push at the muzzle,
and the piece is drawn back until the trunnions are

over tin' chin holts, when Nos. 7 and 8 take two turns

of the rope around tin- manoeuvring holts.

Bach the wagon—Heave and haul.

437. Nos. 5 and 6 embar between the chase and
cheeks in order to raise the muzzle, and the wagon is*

hacked wheel againsl wheel with the carriage. Nos. :;

and 4 chock its hind wheels in front; place a long
roller on the rear part of the wagon under the chase;

chock it in front ; and stand ready to insert the other
long roller. The gunner takes oft* the rope, and
attaches it to the muzzle. Nos. :i and 4 unchock the

long roller, and place the chocks near the front cross-

piece of the wagon. The piece is drawn forward until

the hreech is slightly in advance of the hreech hurter.

Remove the long rollers.

438. The gunner takes off the rope, and adjusts a

fulcrum at the end of the stock of the wagon. Nos. 1

and -. by hearing down the muzzle, enable Xos. 3 and
4 to remove one of the long rollers, leaving the other
under the trunnions ; they then embar under the muz-
zle, and lower it into the holster. Nos. 4 and 3 run
out the remaining roller by the front.

Draw out the carriage.

Executed as in No. 426.

Toshifta Howitzerfrom the mortar-wagon to its carriage.

To shift ,i Howitzer from its carriage f<> the mortar-wagon.

Both executed as for the gun. When the wagon
and carriage are brought together, their hind wheels
overlap each other so us to bring the head of the stock
as near as possible to the rear of t he wagon.

Hi
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'/'.< r/,,/,1 ;, .-/• /., grease << whe* I.

'/'•' dismount >' carriage and its limber.

7'" remount t/t< carriagt and its limber.

To dismount the mortar-wagon.

To remount tfu mortar-wagon.

V i- A.i XXXIII.

139. The implements necessary are:

6 Blocks.
_' II \ ii BLOCK 8.

6 Wheel oho< ks.

I hange or to grease a when I.

140. The piece may be either limbered or nnlim-

bered. The spare wheel is lying upon the ground,
near the \\ bee! to be changed.

441. The instructor commands :

( 'iiamii: Tin: BIGHT BIND win:, i..

The pole is moved I" the left, and Nu. ''< chocks the

lefl liin<l wheel fronl and rear. The gunner being fur-

nished by Nob. 3 and t each with one block, one half

block, and a wheel chock, lays the half blocks <ni the

ground, end to end, under the righl of the axle body,

perpendicularly to the direction of the axletree;

places a block upright upon each of the lialf Mucks;
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and upon the upright blocks wheel chocks to serve as

fillcrums. Nos. 2 and ('», assisted by Xos. 1 and 5

respectively, embar upon these fulerums under the

axletree.

Heave.

442. The wheel is raised from the ground. Nos. 3

and 4. facing each other, apply themselves to it, lift it

off, and roll it out of the way; raise the spare wheel,

apply themselves to it in the same manner, and lift it on.

Remarks.

443. When the piece is unlimbered, a wheel may he

changed by using the trail as a lever, in the following

manner

:

To change the right wheel. No. 4 chocks the left

wheel front and rear. No. 3 removes the linch pin

and washer. The trail is raised as in limbering, and

the gunner places a prop about thirty inches in length

under the right cheek close in rear of the axletree.

By bearing down the trail, the right wheel is raised

from the ground, when it may he changed or greased
by Xos. 3 and 4.

111. In travelling, the wheels should be greased a1

least once in two days.

To dismount a carriage and its limber.

ll."i. The carriage is without its piece, and unlim-

bered, and the rear of the limber placed two yards
from the trail.

1 b>. The instructor commands :

DlSMOl NT THE CARRIAGE AM' ITS LIMBER.

NOB. ''< and 1 chock the wheels front and rear; fur-

nish the gunner each with a block j remove the linch
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pins and washers j and, assisted by Nob. 5 and 6, place
each a scaffold of two blocks under and perpendicular

to the azletree, midway between its middle and the

wheels.

B USE Tin: TH ML.

117. Nos. 1 and 2 embar through the wheels under
the cheeks. Nos. 7, 8, 9 and 1" apply themselves by
hand to the ^t « ><-k . The trail is raised.

The gunner lays one block upon the ground length-

wise under the stock
;
places the other block upright

upon it ; and upon the uprighl block a wheel chock
perpendicularly to the direction of the stock, and
twenty inches in rear of the azletree. In order to

steady the carriage, Nos. I and l'. facing to the rear,

embar under the azletree and against the cheeks, the

butts of their handspikes on the ground.

Low i.K tiii: TRAIL, AND TAKE OFF THE wiif.ki.s.

•II*. 'I'lic trail being borne down, the wheels are

raised free from the ground. Nos. 3 and 5, and 4 and
<i, apply themselves to the wheels.

II i:\vk.

449. Acting together, they lii't them both off at the

same time, and lei them fall out wards upod tin' ground.

Raise the trail.

150. The trail is raised until the azletree rests upon
the Bcaffolds which are under it. The gunner then

lays two blocks, one On top of the other, under and
perpendicular to the stock at the rear ends of the

cheeks, ami places the wheel chock on them.
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Lower the trail.

451. As the trail is lowered, Nos. 3 and 4 remove
the blocks from under the azletree.

Raise the trail.

4."»2. Xos. 1 and 2 case the head of the checks upon
the ground, and the gunner removes his two blocks.

Lower the trail.

4f>.
-

). The trail is lowered (<> the ground, and Nos. •'!

and 4 replace the linch pins and washers.

To THE LIMBER.

4">4. Xos. 3 and 4 remove the linch pins and wash-
ers from the limber wheels. Nos. 1 and 2 run their

handspikes between the sweep-bar and axletree, and
rest the hntt ends upon the splinter-bar; they are
assisted to lift by Xos. 7 and 8. Xos. :) and 5, and 4
and C> apply themselves to the wheels.

Eeave.

4.")-"). Xos. 1,2,7 and 8 lift the limber, and at the
same time Xos. 3 and 5, and 4 and 6 lift off the wheels
ami allow them to tall outwards to the ground. The
limber is lowered, and Nos. ."> and 4 replace the linch

pins and washers.

To VOIR POSTS.

156. All resume their posts at the stock of the car-

riage, and replace the implements.
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To remount the carriage and its limber.

167. The instructor commands :

M"i \ t Tin. < \ i ; i : i \<;i: \\i> LIMBER.

Nos. 3 and I each furnish the gunner with a block ;

remove the linch pins :in<I washers; and place chocks

nearly in the position which they will occupy when the

wheels are on. Nos. 1 and - stand ready to Bteady the

carriage by embarring under the fronl of the axlet pee.

.'. 10, 7.
v

. 5 and 6 apply themselves by hand to

t he stock.

1! \isi: Tin; TRAIL.

158. The trail is raised, and the gunner forme a

Bcaffold of his two blocks under and perpendicular i«»

the stock a1 the ends of the cheeks, and places a chock

upon it. Nos. ''> and -I each take a block and repair t«»

l In' front of the axletree.

LOWEB Tin: TRAIL.

159. The trail is borne down. Nos. 5 ami 6 each

give a block to Nos. ''< ami l respectively, and Nos. :!

and 4 form two scaffolds of blocks under the axletree.

Raise tiii: TRAIL.

-H;o. Nos. 5 and 6 assist to raise the trails The gun-

ner shifts his two Mucks; lays one upon the ground
j

>ct> the other uprighl il]»on it ; and iijion the upright

block places the chock twenty inches in rear of the

axletree

LOWEB Tin: TRAIL, AM" i-ir o\ Tin: WHEELS.

461. The trail is borne down. Nos. :; and ."), mid I

and 6 raise the wheels and bring them near the ends
of tin.' axletree.
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I I FA YE.

462. The wheels are put on at the same moment.
Nos. 3 and 4 tighten the chocks, and replace the linch

pins and washers.

LOWEB THE TRAIL.

Ii;.;. Nos. 1 and i' embar through the wheels under

the cheeks. The gunner removes Ins blocks, and the

trail is lowered to the ground.

To THE LIMBER.

Mil. Nos. 1 and 2 inserl their handspikes as in dis-

mounting the limber, and arc assisted to lift by Nos. 7

and s. Nos. •"> and 4 remove the linch pins and wash-

ers, and, assisted by Nos. 5 and 6, raise the wheels.

IIIWE. ^
465. All act together and the limber is raised, and

the wheels put on at the same time. Nos. 8 and 4

replace the linch pins and washers.

To dismount the mortar-wagon.

466. The instructor commands :

Dismount the wagon.

Nob. 1 and ~ run their handspikes under the wind-

lass and over the axletree, and are assisted to litt by
Nos. 7. 8, '.» and 10. Nos. :! and 5, and 4 and G apply

themselves t<> the wheel-.

II BAVE.

4<>7. All ad together, and the wheels are lifted off

and allowed to tall outwards, when the body ot the

w agon is lowered to the ground.
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To /' ii<m>, it the mortar-wagon.

The wagon is mounted in the inverse way t<> that

prescribed for dismounting it.

lu mark.

168. A carriage may be dismounted or mounted by

a single lift in the following manner :
•

The gunner lays a block under and perpendicular to

the stock, jusl in rear of the axletree. Nos. 1 and 2

pass their handspikes under the axletree to Nos. 5

ami 6, and are assisted by Nos. 7 and 8, and 9 and 1<>.

Nos. :; ami I, assisted by the chief of detachmenl and

gunner, take off or put on the wheels.
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Lesson XXX 1 1.

To lower a barbette carriage from its chassis, the piece

being mounted.

To remount th<
: barbette carriage upon its chassis.

To grease the rollers of a barbette carriage, the piece being

mounted.

To grease the forks of the traverse wheels.

Plate X X X I V

.

469. The implements necessary are :

:; Blocks.
•2 Half blocks. •
4 Wheel chocks.

2 Planks, 15 feel long, beveled at the ends.

1 Field limber, ammunition box removed.

To lower <i barbette carriage from its chassis, the piea
being mounted.

47'». The piece is in battery, and the limber placed

accurately in the prolongation of its axis, about six

yards to the rear.

471. The instructor commands:

I! \isi: 'ill!: TRAIL.

KTos. ''> and 4 chock the rollers, and place each a

wheel chock upon the rails near the manoeuvring sta-

17
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pies to serve :ts fnlcrnms. Nos. 5 and 6 embar upon

these chocks under the staples. No. 2 inserts his

handspike in the bore, and is assisted to bear down by

No. I. Ni>. I stands ready with ;i block,

II i wi:.

171'. As tin' trail is raised, Nos. 4 and .'! place the

block on the tongne under ami perpendicalar to the

t ransom and axle-tic.

Remove the traverse wheels.

473. The gunner takes out the prop, ami thru ap-

plies himself to the end of the tongue to lift. No. 2

passes his handspike through the manoeuvring loop,

and is assisted by Nos. 1. 7 and 8. No. 6 erosses his

handspike nnder the tongne near the rear transom, and
is assisted by Nos. .">. '.» and ID. All face to the front.

Nos. 3 and i Btand ready to remove the traverse wheels.

Heave.

474. The rear of tin' chassis is raised. Nos. :; and
4 remove the wheels, and the chassis is gently lowered
upon the traverse circle.

Place the planks.

175. Nos. :; and 4, assisted by Nos. f> and <>, form a

scaffold of a block and a half block on each side of the

carriage, under and perpendicular to the chassis, ahout
four inches in rear of the middle transom, and then

place the planks resting on them, their inner edges
against the rails of the chassis, and their front ends
ahout four inches in front of the middle transom,

beveled sides up.
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Back the limber.

476. The gunner and Nos. 7, S, 9 and 10 back the

limber up the planks; raise the pole to engage the

pintle in the lunette ; and then bear clown upon the

pole in order to raise the trail. No. 4 removes the

block from under the trail. No. 3 keys the pintle.

Run down the piece.

477. Nos. 3 and 4 ancbock the wheels. All apply
themselves by hand, as in No. 320, and run the pieee

carefully down the planks to the terreplein.

To remount the barbette carriage upon its chassis.

478. The rear of the chassis rests upon the traverse
circle, and the piece, limbered, is placed accurately in

the prolongation of the tongue, about six yards to the
rear.

479. The instructor commands :

Place the planks.

Nos. 3 and 4. assisted by Nos. 5 and 0, place the
planks as prescribed in No. 475.

Back the piece.

480. Nos. 1 and 2 embar through the wheels near
the tire, under the front manoeuvring bolts. Nos. 3
and 4 embar in a similar way over the rear manoeu-
vring bolts. Nos. •"> ami 6embar under tli.' rear <>i* the
carriage wheels. Nos. 7 and 8, and !» and 10, appl

v

themselves by hand to the Limber wheels. The gun-
ner directs t he pole.
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481. The piece is backed up the planks into battery.
Nos. 3 and 1 chock the \\ beefs.

Raise thi: trail— Draw out thi umber.

4*2. The gunner and Nos. 7. 8, '•' and 10 bear down
the pole, while N<»s. 4 and 3 place a block under and
perpendicular to the transom and axle-tie. The pole
is then raised to disengage the pintle from the lunette,

and the Limber and (planks are removed.

Replace the traverse wheels.

483. Nos. 3 ami 1 stand ready with the traverse

wheels. The men apply themselves to the pear of the

chassis, as prescribed in No. 473.

11 BAYS.

184. A.8 the chassis is raised, Nos. 3 and 4 put in

the wheels.
r

ldie gunner replaces the prop.

The block under the transom and axle-tie is removed
l>v the means prescribed for placing it in No. 171 and

following.

Remark.

485. The iron parts of carriages which are not

lackered should always he kept well greased.

To grease the rollers of a barbt tte carriage, the piece being

mount '/.

JH». The piece is lam from battery as in No. 102.

Nos. 3 and 1 remove the wheels
j
place two half blocks

lengthwise <>n the rail of the chassis, one in front and
the other in rear of the roller to he greased ; and upon
them two wheel chocks to serve as fulcriinis. NOS. 1
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1

and 2 embar on these fulcrums under the front and
rear manoeuvring dolts, and, assisted by Nos. 3 and 4,

raise the roller from the rail. The gunner moves out
the roller about six inches; greases the spindle; and
pushes the roller hack. Nos. 1 and 2 unbar. Nob. 3
and 4 put on the wheels.

To grease the forks of the traverse wheels.

4S7. Raise the rear of the chassis, as prescribed in

No. 47-">, and remove the nuts of the fork bolts with a
wrench.
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Lesson XXXIII.

To place the chassis for a 2-i-pdr. howitzer carriage for a

flank casemate in position.

To mount the howitzer.

To mount the carriage upon its chassis.

To dismount the hoxcitzer carriage from its chassis, the

piece being mounted.

To dismount the howitzer.

488. The implements necessary are:

1 Half rollkr.
4 Blocks.
2 Half blocks.

4 Gun chocks.
2 Skids.

1 IIa.m.mkk-whkncii.

To place the chassis for a 24-//J/-. howitzer carriage for a
flank casciiuitc in position.

489. Two handspikes are passed across and under
the chassis, one in rear of the traverse fork, the other
two feet (Vom the pintle hole, and four men, one at

each end ofthese handspikes, lii't i he chassis, and carry
it to its place. The men at the rear handspike raise

that end of the chassis. The gunner with the wrench
takes off the three nuts which attach the fork and
removes it, when the trail is lowered to the ground.
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To mount the howitzer.

490. The skids are laid in rear and in prolongation
of the chassis, their outer edges in line with those of

the chassis.

The piece is rolled upon these skids, its muzzle even

with their front ends. A handspike is run into the bore,

to which four men apply themselves, and the muzzle
is raised ; the half roller is then laid across the skids

under the junction of the chase and reinforce. By
alternately bearing down and raising the muzzle, tho

piece is raised upon the half roller, on one block, and
one half block, laid across the skids ; the half roller

being placed three or four inches in front of the junc-

tion of the chase and reinforce.

Tin' cap-squares are removed, and the front of the

carriage placed on the skids as near the gun as conve-

nient, the trail resting on the ground. Nos. 1 and 1

hear down on the handspike in the bore. No. (i passes

Ids handspike under the cascable, and is assisted to

lift by No. 5. The gunner and Nos. 3 and 4 run up
the carriage until the trunnion holes are nearly under
the trunnions. Nos. 3 and 4 put on the cap-squares.

All then run the carriage forward until the head of

the cheeks touch the hurter bolts.

To mount the carriage upon its chassis.

491. The gunner bears down on the roller-handspike.

Nos 1 and 2, assisted h}T No. 5, lift at the handspike
in the bore, and raise the front of the carriage. The
others push the carriage forward until the rollers in

the head of the cheeks pass over the counter-hurters,
and the guide on the front transom enters into the
guide space.

'Idie gunner bears down on the roller-handspike.
No. '1 lays down the handspike, ami all push the car-

riage forward; NTo. 6 with a handspike at the trail

assisting to pass it, over the counter-hurters, and
guiding the flange of* the roller into the guide space.
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i

,
'I'm pass ii more conveniently over the connter-hurters,

i wo pieces of scantling, each about three feel long, four

by three inches, the ends beveled <>n opposite Bides,

with a mortice on the lower side t" receive the counter-

barter, may be laid on the rear <>t' the rails. The car-

riage will roll "ii these over the counter-hurtere

No. 6 then passes his bandspike across the breech <>t

the piece under the knob of the cascable. Nos. 5 and
(i place themselves at each end of this handspike Nos.

:; and I take bold of the bandies. Nos. 1 and - seize

the rings <>n each side ol the cheeks*. The gunner
bears down on the roller-handspike. All ad together,

and run the piece up the chassis into battery.

No-8. 1. 2,
•"» and ii apply themselves to a handspike

placed across and under the rear end of the chassis,

which they raise and hold up, while the gunner,

assisted by Nos. :i and 4, replace the fork and nuts,

and put in the pintle.

As these carriages are sent to the forts with thi>

traverse wheels removed for the convenience of trans-

portation, the chassis may he put in position, and the

piece moulded, before they are put on.

To dismount the howitzer carriage from its chassis, the

piece being mounti d.

492. The pintle is removed, and the carriage run

into battery. A handspike is passed under the rear

end of the chassis, which is raised, and the fork

removed as prescribed in No. 489; when the trail is

lowered to the ground, and the skids placed in prolon-

gation of the chassis. The gun carriage is then run

hack until the ends of the cheeks touch the counter-

hurters.

The gunner hears down on the roller-handspike to

raise the trail as much as possible; and, assisted by
Nos. I) and 4. who place the beveled ends of their

handspikes under the outer edges of the trail, passes
it over the counter burters on to the skids.

When the front rollers touch the eounterdiurlers,

No. '1 puts his handspike in the bore. Nos. 1 and 2,
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assisted by No. 5, raise the muzzle. Nos. 3 and 4 lift

at the rings and push hack- the carriage until the fronl

rollers rest on the skids. The carriage is then run
back on the skids until the muzzle is over their front

ends.

To dismount the howitzer.

493. No. 2 inserts Ins handspike in the bore, chocks
it below, and bears down on the muzzle. No. 4 lays

the round part of his handspike on the cheeks under
the breech. Nos. 1 and 2, assisted by No. 5, raise the

chase, and the others push the piece forward as far as

it can go. Nos. •'! and 4 lay a block and u half block
across the skids, touching the head of the cheeks.
No>. 1 and 2 liii at the muzzle, and No. 4 places the
halt' roller on top; the piece is rested on this half roller.

Nos. 1 and 2 hear down on the handspike in the

bore. Nos. 5 and 6 lift on that of No. 6, passed across
and under the cascahle. The gunner and Nos. 3 and
4 back the carriage until its head rests on the rear end
of the skids, and the trail upon the ground. Nos. :!

and 4 place a block and a half block across the skids

under the breech.

The muzzle is raised, and the half block removed
from under the half roller. The muzzle is lowered,
and the half block removed from under the breech.

The muzzle is again raised, and the block removed
from under the half roller, which is now placed under
the trunnions. The muzzle is borne down, and the

block removed from under the breech, it being replaced

by a half block.

The piece may now he slewed in any direction,

rolled upon blocks, or placed in any required position.
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ARTICLE IV.

MANOEUVRES 'WITH MACHINES.

Pi.atf.s XXXV, XXXVL XXXVII, XXXVIII ani> XXXIX.

404. The machines usually employed in the me-
chanical manoeuvres an; :

I'llK LIFTING JACK.
THE GUN.

THE SLING CART.

THE CASEMATE TRUCK.

These, with the Implements used in the mechanical
manoeuvres for siege pieces, enable tin 1 detachment to

manage the heaviest pieces of artillery in all cases

which the service ordinarily presents.
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405. Dimensions, weights, and strength of ropes
used in the mechanical manoeuvres.
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The prolonges above described are those ased in the

mechanical manoeuvres; they Bhould be designated by
their length, in order to distinguish them from those

used in field service.

The tizi of a rope La designated by its circumference
in inches; its length is usually expressed in fathoms.
The utmost strength of good hemp rope is sixty-four

hundred pounds to the square inch. The weight which
it will bear before breaking is expressed in tons by
one-fifth of the Bquare of the circumference in inches.

In practice, a rope should not be subjected to more
than one-half this strain. It stretches from one-sev-

enth to one-fifth ;
and its diameter is diminished from

one-seventh to one-fourth before breaking. A differ-

ence of quality in the hemp may produce a difference

of one-fourth in the strength of ropes of the same size.

The strength of Manilla rope is less than lhat of

hemp rope
The above table is calculated for hemp rope.

The weight of Manilla rope is to that of hemp as

Ml is to 1000."
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TUB LIFTING JACK

Plate XXXV.

4 (.Hh This is a small, but powerful geared screw,
worked by two men turning its handle, which is chiefly

useful where the space to work m is confined, or where
the manoeuvring detachment is reduced to a small
number.
The manoeuvres with this machine arc necessarily

slow; hut for a single lift it is very convenient, and
can be advantageously applied in many instances. It

is found highly serviceable in extricating pieces from
difficulties during their transportation j and hence, one
or more of them should accompany every battery of
siege artillery.

1
(

.'7. As the foot of the lifting jack cannot raise a

weight sufficiently high for its head to gel under it, a

piece of scantling called the lifting block is used to lay
on the foot. In applying the foot of the jack to any
weight, this, block may be laid flat, on its edge, or up-

right. If used on the head of the jack, it should be
laid flat, or <>n its edge. It' it is desired to lift a greater
height, blocks should he placed under the bed.

4its. All the manoeuvres described may he performed
by Beven men—one gunner and six other cannoneers.
The gunner adjusts the jack, and places the lifting

block.



190 MECrfANICAL MANOEUVRES. [PART II.

Nos. 1 and 2 carry and work the jack.

Nos. 3 and 4 chock and unchock the gun, wheels,

&£., and place and remove the blocks and half rollers.

Nos. 5 and G assist to hear down the muzzle ; alter-

nate with Xos. 1 and 2 in working the jack ; and aid

Nos. 3 and 4 to place and remove the blocks and
half rollers.
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MANffiUVRKS WITH THE LIFTING JACK.

Lesson XXXIV.

A piece lying on the ground, to place blocks under the

chase and reinforce.

To remove the blocks.

499. The implements necessary are :

'2 Blocks.

6 Gun chocks.

1 Lifting block.

.1 piece Iging on the ground, to place blocks under the

chase and reinforce.

500. Pass the small end of a handspike into the
bore, allowing about eight inches of the butt end to

project, under which place the foot of the jack. Raise

the piece, and put a block under the chase as far back
as possible.

Apply the foot of the jack under the swell of the
muzzle, and move the block t<> the rear of (lie trun-

nions, so thai the muzzle will preponderate as the

screw is lowered
J
place a block under the breech;

raise the muzzle again, and bring forward the front
block to the desired position.
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To remove the blocks.

501. Apply the jack as before. Move the front

block in rear of the trunnions, lower the muzzle, and
remove the breech block

;
raise the muzzle with the

jack, and bring the front block towards the neck ;

inserl a handspike in the bore, as before, and apply
the foot of the jack- under it; raise the muzzle and
remove the trout block, letting the gun rest on the
ground.

Remark.

502. The blocks might lie placed and removed, by
first raising one end of the piece and then the other;

but this would require the lifting jack to be moved.
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Lesson .XXXV.

To shift a piecefrom the trunnion holes to its travelling bed.

To shift a piecefrom its travelling bed to the trunnion holes.

503. Tin' implements necessary are:

2 Short rollers.
2 Half blocks.
4 "Wheel chocks.
2 Roller chocks.
1 Trace-rope.

To shift a piecefrom the trunnion holes to its travelling bed.

504. Chock the wheels of the carriage, and remove
the cap-squares; bear down on the muzzle, and remove
the elevating screw, placing at the same time a half

block against the box of the elevating screw.

505. Apply the jack under the swell of the muzzle,

and raise the chase, placing a half block on the head

of the stock; then, by a second lift with the jack,

place the rollers on the stock, one just in rear of the

trunnions, the oilier under the 1 reinforce; chock the

latter roller towards the muzzle, and remove the half

blocks from the slock.

506. Attach the rope to the knob of the cascable,

and haul upon it so as to bring the breech over the

bolster; chock the rear roller towards the muzzle.
1s
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607. Apply the head of the jack ander the swell of

the muzzle, and raise it, the breech resting on the

Im.Ui.m-; remove the rollers; lower the piece to its

travelling ]
> < - i t i <

* 1 1 ; untie the !"]><•: replace the cap-

squares : and unchock the wheels.

To shift a piea from its travelling i« d to the trunnion holes.

508. Chock the wheels, and remove the cap-squares.

509. Apply the jack under the muzzle, and raise the

chase, placing two rollers under the piece, one just in

rear <>t' the elevating screw-box, the other midway
between this and tin' trunnion holes; chock the former
towards the muzzle, and hold the latter in place until

t he piece bears upon it.

510. Attach the rope to the aeck of the gun, and
unchock the breech roller; haul upon the rope until

the trunnions are over the chin bolts
;
place a chock

upon the stock at such distance from the breech roller

as to allow the trunnions to come over their position,

ami unt ie t he rope.

511. Apply the head of the jack under the swell,

inclining it towards the muzzle, and raise the chase bo

as to allow the trunnions to pass over the ohin holts ;

push t lie piece forward until the trunnions are over

the holes; chock the front roller-
J

heal- down on the

muzzle to remove the breech roller; and lava half

block on the stock in rear of and againsl the box of

the elevating screw.

512. Apply the jack under the muzzle, and raise the

Chase tO remove the chase roller; allow the piece to

descend into the trunnion holes by Lowering the jack.

513. Bear down on the muzzle, and remove the half

Mock from the stock; replace the elevating screw and

Cap-SquareS, and unchock the wheels.
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Lesson XXXVI.

To mount a Siege Gun.

To dismount the Gun.

To mount an 8-inch Siege Howitzer.

To dismount the Howitzer.

To change, to grease, or to raise a wheel

514. The implements necessary are:

2 Half rollers.
1G Blocks.
6 Half blocks.
4 Wheel chocks.
2 Skids.

To mount a Siege Gun.

515. The piece is lying upon two blocks, one under
the base-ring, the other under the trunnions; and the

carriage, unlimbered, is on a line with and in front of

the ] licet', the trail about two yards from the muzzle.

516. Lay the skids parallel to the axis of the piece

and two inches outside of the trunnions, their ends on

a line with the knob of the cascable.

517. Insert the small end of a handspike, beveled
side u]), in the bore; apply the jack under it, and raise

the muzzle, placing a naif roller under the trunnions.

Lower the muzzle by bearing down upon the hand-
spike in the fore, and place a half roller under the

reinforce, near the base-ring.
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518. Continue the manoeuvre by alternately raising

the muzzle with the jack, applying it as may be found

mosl convenient, and lowering it by means of the

handspike in the bore, as follows :

liaise the muzzle, and ap-

ply the foot of the jack
under the swell of the

muzzle, the Lifting block
laid on edge.

Lower the muzzle

Place a half hlock under
each end of the front

half roller.

Place a hlock under each

end of the rear half

roller.

liaise the muzzle, the lift-

ing block laid flat upon
the foot of the jack.

Raise the muzzle, the lift-

ing hlock placed upright.

Lower the muzzle Place a block

Place a half hlock.

Replace the half hlock

by a block.

Raise the muzzle, the lifting

hlock upright

.

Raise the muzzle, the head
of the jack under the end
of the handspike in the

bore.

Lower the muzzle Place a half hlock.

Place a half hlock.

Place a half hlock.

Replace the half hlock

by a hlock.

Raise the muzzlo, the lifting

hlock on vi\<j;(> upon the

head of the jack.

Lower the, muzzle.

liaise the muzzle, the head

of the jack under the

swell of the muzzle, and
the lifting hlock on edge.

Replace the half block

by a hlock.

Replace the half hlock

by a hlock.
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Lower the muzzle Place a block.

Raise the muzzle, the jack
and Lifting block as be-

fore

.

Place a half block.

Raise the muzzle; place two
half blocks under the bed
of the jack', and apply the
head under the swell of
the muzzle.

Replace the half block
by a block.

519. The gun now rests upon two scaffolds; the half
roller of the rear scaffold, which is four blocks high,
nearly under the base-ring; that of the front scaffold,

of four blocks and a half block, under the trunnions.

520. Back the carriage, the trail passing between
the scaffolds, until the rear of the cheeks touch the
front half roller, and the muzzle projects beyond the
head of the cheeks. Rear down on the handspike in

the muzzle, and place a half block under each end of
the half roller on the rear scaffold.

521. Apply the head of the jack under the swell of
the muzzle, and raise it sufficiently high to allow the
chin bolts to pass under the trunnions; remove the
front scaffold, and back the carriage until the trun-
nions are over the trunnion holes.

522. Lower the jack, and let the trunnions descend
upon the ends of two handspikes inserted in the trun-
nion holes; hear down on the muzzle, and remove the
halt' block from under the half roller.

523. Apply the jack under the muzzle, and raise it

sufficiently to withdraw the handspikes from the trun-
nion holes, then lower the trunnions to their places.

524. Remove tin' blocks and skids; replace the cap-
squares ; and unchock the wheels.
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'!' dismount the gun.

525. The carriage is onlimbered.

526. Chock tin' wheels; remove ili«' cap-squares;
lay the skids parallel to the axis of the piece, two
inches outside of t In- trunnions, the rear finis on a line

with the knob of the cascable j and place on cadi skid

a scaffold nt' four blocks and a half block, the middle
of each a little in front of the base-ring.

[nserl the small end of a handspike in the bore;

lower the muzzle by bearing down on this handspike,
and place a hali roller on the blocks.

527. Raise the muzzle with the jack so as to allow

the chin bolts to pass under the trunnions; unchock
the wheels, and run the carriage forward until the rear

ends of the cheeks are eighl inches in front of the
trunnions

;
chock the wheels.

528. Place upon each skid a scaffold of tour Mocks
and a half Mock, the middle opposite to the trunnions

j

lava half roller on the blocks; lower the muzzle so as

to allow the gun to reel upon the scaffold
;
and run out

the carriage until the trail is two yards from the

muzzle.

529. Continue the manoeuvre by alternately raising

and lowering the muzzle, as in mounting the piece,

diminishing the scaffold each time bya half block (by

replacing each block as it is removed by a half block .

until the piece is lowered upon two blocks.

Remark.

530. When the piece is on its platform, by placing

the rear ends of the skids even with the rear of the

platform, and the rear BCaffold as far back as possible,

with tin- front half roller on the front end of its sup-

port ing blocks, the carriage can be run to battery, and
the trail made to clear the Mocks.
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To mount an B-inch Siege Howitzer.

531. The piece is lying upon two Mocks, one under
the base-ring, the other under the trunnions; and the

carriage, unlimbered, is ou a line with and in front of

the piece, the trail about two yards from the muzzle.

532. Lay the skids parallel to the axis of the piece,

sufficiently far apart to clear the cheek's of the carriage,

and with their rear ends projecting one foot beyond
the knob of the cascable.

533. Raise the piece by the method already pre-

scribed for the gun. on two scaffolds of four blocks
and a half roller.

534. Move the front scaffold under the trunnions.

Rear down the muzzle, and move the rear scaffold

under the neek of the cascable, increasing its height
at the same time by one block.

535. Back the carriage until the travelling holts

touch the front half roller ; insert the small ends of
two handspikes in the bore, with a chock over them to

keep them steady and even, and place the jack under
their projecting ends.

536. Lay the lifting block on the head of the jack,

which is raised on a block, and run up the screw until

the piece is raised from the front half roller; take
away the front scaffold j hack the carriage until the
trunnions arc- over their holes, and lower t lie screw
until the trunnions settle in them; remove the rear

Bcaffold, and put on the cap-squares.

To dismount the howitzer.

537. The carriage is unlimbered.

588. ('hock- the wheels; remove the cap-squares;
and lay the skid- parallel to the axis of the piece, far
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enough aparl to clear the cheeks, the rear ends pro-

jecting one fool beyond the knob of the cascable.

539. Bear down the muzzle bo aa to raise the breech
sufficiently high to place ander it :i Bcaffold of five

blocks and a hair roller, and real the neck <>t' the oaa-

cable on t he half roller.

640. Insert 1 wo handapikea in the bore, as prescribed
in No. 535, and place the jack, supported on a block

to give it sufficient height, under their enda. Raise

the piece until the trunnions clear the chin bolts;

unchock the wheels; hack the carriage as close to tin-

jack as possible, and chock the wheels.

541. Place a scaffold of tour blocks and the half
roller under the trunnions, or as nearly so as the

travelling holts will permit, the front ends of the

blocks opposite to the trunnions j lower the piece until

it rests on the half roller; remove the jack, and run

out the carriage.

Lower the piece to the ground as prescribed for the

gun.

Ju mark.

542. This manoeuvre can be performed <>n the rectan-

gle Of the platform, as prescrihctl tor the -tin ( No. ."i.'Jii i.

To change, to greast . or to raise a wheel.

543. Apply the jack ander the head of one of the

cheeks, or at the end of the axletree.
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T II B ( i 1 X

544. There are three kinds <>f gins used in Bervice:

the Field and Siege, the Garrison, and the Casemate.

The last two differ from each other only in height;

the firsl differs from the others in construction and
size.

Either of them may be used as shears, for garnish-

ing with their guns such works as are without ramps.

19
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645. When the gin is put together and raised, thai

part included between the legs and pry-pole is called

ill.- inside; the outside being the pari without the

legs; the righl corresponding to the right hand oi a

man standing at the middle and outside of the wind-

lass, facing towards it ; the lct'i corresponding t<> his

Irti band.

646. Tli*' detachment is composed of the same num-
ber of nun. ami told oil' in the siinc manner, as pre-

scribed iii No. 238. It having been marched t<> the

gin, tin- instructor teaches the nun ii- nomenclature,
and explains the names and uses of the implements.

.">17. The odd numbers are placed on the right, and

the even numbers on the left side of the gin.

"»4s. The gunner, or the chief of detachment, car-

ries the head of the gin (when put together); passes

tli,- tall around the pullies at the head of the gin;

secures the loose end of the fall to the Bling; hooks

the single block to it ; and superintends the tying of

all knots.

No. 1 carries the fool "I the righl legj works |l l(
.

right handspike; and assists in passing the fall over
the pullies, in slinging the piece, and in moving the

carriage.
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No. 2 carries the foot of the left leg; works the left

handspike; and assists in passing the fall over the pul-

lies, in Blinging the piece, and in moving the carnage.

No. 3 puts the braces in the mortices of the right

leg; works the inside handspike on the right; keys

and unkeys the right cap-square; and assists in mov-

ing the carriage.
.

No. 4 puts the braces in the mortices ot the Lett leg;

works the inside handspike on the left ; keys and un-

keys the left cap-square; and assists m moving the

carriage.

No. 5 carries the top of the right leg; places the

handspikes of Nos. 1 and 3 in the mortices; and assists

in placing the sheaves, and in moving the carriage.

No 6 carries the top of the left leg; places the hand-

spikes of Nos. 2 and 4 in the mortices ;
and assists in

placing the sheaves, and in moving the carriage.

Nos": and S wrap the running end of the fall around

the windlass; hold on or ease off; and assist in carrying

sheaves and handspikes, in moving the carriage, &c.

Nos. !> and 10 assist in carrying implements, in

moving the carriage. &c.
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M LNCE1 \ i; 1. S WITH TIIK FIELD AND RIEGE (ilN.

Lesson XXXVII.

7'-/ jnii the '/'ii together.

Tn ret ft the fall.

To carry the gin when \<nt together.

To raise tin' gin.

To move tin' gin when raised.

To lower tin gin.

549. The implements necessary are:

't Eandspik.es.
1 Pall.
1 Sling.
1 Lashing-line.
I Ha.mmkr-wkkncii.
3 Pieces of plank, with a small hole in each to re-

ceive the points of the gin.

T<> jiat tin
1 gin together.

550. The different parts of the gin having been

brought to the place designated, the instructor com-
mands :

Pi I THE GIN TOGETHER..

Nob. 1 and - bring up tin- windlass. Nos. •'! and 5

bring the right leg, and lav it with it* outside under-



ART. IV.] WITH THE SIEGE GIN. 205

neath, in its proper position wit h reference to the wind-

lass. Nos. 4 and 6 bring up the lefl leg, and place it

in a corresponding position. Nos. 7 and 8 bring the

sheaves, bolts, and fall, and place them near the head

of the gin. Nos. 9 and 10 bring up the braces and
pry-pole, and assist Nos. 3 and 4 in putting the braces

into the mortices of the left leg, and then into those

of the right. Nos. 1 and 2 put in the windlass. Nos.

5 and 6 bring the tops of the legs together and holt

them, when they put in the sheaves and pry-pole.

The gunner pins the braces.

To reeve the fall.

551. The gin being put together, and still lying

upon the ground, the instructor commands

:

Reeve the fall.

Nos. 5 and 6 raise the pry-pole until it clears the

pullios. The gunner receiving from Nos. 1 and 2 one
end of the fall, passes it through the lefl sheave from

below, and hands it hack to them. They pass it

through the sheave of the single pulley, (hooked, for

convenience, on the middle brace,) and return it to

the gunner, who passes it through the right sheave

from below, and gives it to No. 1, by whom it is se-

cured by wrapping it around the middle brace.

552. If the gin has been raised, the instructor gives

the same command, when the gunner, mounting upon
the upper brace, receives from Nos. 1 and '1 one end

of till' fall, which he passes over the left sheave from
without to within. The fall is then reeved in the

manner prescribed.

To carry the gin when put together,

553. The gin is lying upon the ground, its outside

downwards.
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55 l . The in-t motor commands :

I Iarri nil. GIN.

The gunner applies himself at the head. Nos. 5 and
6 apply themselves at the ends of the upper braces.

Nos. 3 and i apply themselves at the ends of the mid-

dle braces. Nos. 1 and ~l apply themselves at the

ends of the lower braces.

555. The instructor, having indicated the direction,

commands :

March.

The men lil'i the LL'iu together, and inarch off, keep-

ing Btep.

556. The handspikes, fall, and sling may be carried

either <»n the gin or by the remaining men.

To raise the gin.

557. The insl motor commands :

Raise the <;in.

The gunner applies himself at the head of the gin.

Nos. 1,2, .'J and I &pply themselves near the upper
brace. Nos. "> and 6 cadi place a toot against the

lower ends of the legs to steady them.

Heave.

558. The gin is raised. NTos. 5 and <; take hold of

the pry-pole as soon as there is no longer any danger
of t he legs slipping, and by pulling down u] it assist

in raisins the gin.
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To move the gin when raised.

559. The instructor wishing to move the gin a short
distance, commands :

Move the gin.

Nos. 1 and 2 place each a handspike under the
windlass from without, retaining the small ends; Xos.

3 and 4 seize the but! ends. Xos. 5 and 6 apply them-
selves at the handle of the pry-pole.

March.

560. The gin is lifted with care, and placed in the
desired position.

To loir, r the gin.

561. The gin is lowered in a similar manner to thai

prescribed for raising it. Nos. 5 and <> raise the pry-

pole and assist in easing the gin to the ground, the
outside downwards.



208 MECHANICAL MANCEUYl [PART II.

Lesson XX XV

I

II.

To mount a (inn.

lismount </ Gun.
To mount a Wowitz< r.

To dismount a Iloiritzcr.

To sliio/ a Mortar mounted on its l>< d.

To sling a Mortar without its bed.

562. The implements necessary are:

.") II wnspiKKs.
I Pall.
1 Sling.
1 Lashing-line.
1 II \ m \ii.i:-\\ RENCH.
3 Pieces of plank, with a small hole in each

to receive t he points of the gin.

To mount a Oun.

It is immaterial upon which Bide of the piece the

of the gin arc placed, but for uniformity they are

generally placed <>u i he right.

563. The gin beingplaced with its pullies directly

over the trunnions, and the foot of the pry-pole thirteen

feel from the lower brace, the instructor commands :

Mm NT 111 i; PIECE.

No. 1 puts a handspike in the bore. No. 2 passes

the eye or loop end or the sling around the knob of the
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cascable; No. I passes the other end under the hand-
spike in the bore and hands it to No. 2. who draws it

through the loop and fastens it either by a knot or

with the lashing-rope. The gunner hooks the single

pulley to the Bling just in rear of the trunnions, and
fastens the loose end of the fall to the sling near the

same place. Nos. 1 and 2 then go to their places at

the windlass. The gunner applies himself to the hand-
spike in the bore to steady the piece. Nos. 7 and 8

pass the running end of the fall from the outside

under the windlass, and take three turns with it from
right to left around the left of the windlass; they then

Step hack three paces, holding on by the running end
or slack, No. 7 being nearest the windlass.

Heave.

564. Nos. 1 and 2. or 3 and 4, according to the posi-

tion of the windlass, place their handspikes in the
upper mortices, and bear down until the ends of their

handspikes are near the ground, the other two hand-
spikes being inserted in the then upper motices. No.
1 gives the command HEAVE, at which the first two
handspikes are withdrawn and tossed to the inside of

the gin, the small ends resting on the lower brace and
against the legs. Nos. 1, 2, .'! and 4, bear down on the
handspikes. Nos. 5 and <i in the mean time put the

disengaged handspikes in the upper mortices. The
operation is thus continued until the piece is raised to

the required height; No. 1 always giving the com-
mand HEAVE, and Nos. 5 and I) placing the disengaged
handspikes in the upper mortices.

Secure the windlass.

565. The men at the handspikes secure the windlass
by allowing the handspikes in the upper mortices to
hear Rffain&l the middle hrace and le<rs.
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Ki n i p Tin. I \i;i;i \

566. All the men. except Nos. 7 and s
. bring up the

carriage as in No. 869, until the trunnioc holes are

direct ly ander the trunnions.

Slack o] i .

.")H7. N"os. 7 and 8 -lack off the tall slowly ; the gun-
ner steadies the pieco by means <>t' the handspike
in the bore; and the piece is Lowered into its proper
position. Nos. -'i and 4 put on the cap-squares, and
key them.

Remark.

568. It', from any circumstance, il is nol convenient
to sling the piece in the manner prescribed, it may be

slung with a short piece of rope passed around each

trunnion, and the ends fastened together on the top <>t'

the piece; or, the trunnion-rings may 1"' pul on.

II'", u the pulley to this aling or to the trunnion*
rings; bear down with one or two men on the hand-
spike in the bore to balance the piece, and when it is

raisod sufficiently high, nm the carriage under it, and
place a piece of handspike in the trunnion holes, and
a block on the stock (or on the rear transom in a case-

mate carriage
i
to receive the breech. I.own- the gun,

the trunnions directly over the trunnion holes, until

the lower Burface of the gun hears on the piece of

handspike. Remove the sling from the trunnions, and
run the carriage, with the gun on it, hack until the

head of the cheeks are in rear of a perpendicular let

fall from the head <»t' the gin. Pass the sling around
the chase; hook the puffy to il; and work the gin

until the weight no Longer bears on the piece of hand-
spike in the trunnion holes; remove this piece, and
lower I he i run n ions to t heir places; hear down on the

muzzle, ami remove the block from under the breech.



ART. IV.] WTTII THE SIEGE GIN. 211

'/'<< dismount a Gun.

569. The gin is placed in the sumo position with
reference to the piece as prescribed tor mounting it.

570. The instructor commands:

Dismount the piece.

The piece is slung, the cap-squares taken off, and
the running end of the tall passed around the 'wind-

lass, in the same manner, and by the same men, as

prescribed tin- mounting it.

The commands Eeave, Secure the windlass, Run
out the CARRIAGE, and Slack (iff, are then given and
executed in the manner already prescribed.

//< mark.

571. Tf the ground is not firm, pieces of plank, pre-

pared for this purpose, must he placed under the legs

and the pry-pole before raising the piece.

To mount </ Howitzer.

To dismount a Howitzer.

A howitzer is slung, mounted, and dismounted, in

the manner already prescribed tor the gun.

T<> sling a Mortar mounted on its bed.

572. The sling* is passed under the front notches.

then crossed over the t <

»

} > <>f the mortar and passed
under the rear notches. The single pulley is hooked
to the sling where it Crosses the top of the mortar.
The mortar is raised or lowered by the gin in the
manner prescribed tor the gun.

: Made of \\ inch white rope, 2 1 feel long, with the ends spliced

together.
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To sling <> Mortar without its bed.

'u-'>. The >lin-- i- paused around the trunnions.

/' shift the fall.

574. As the turns gain once the diameter of the fall

at each revolution of the windlass, they will, when
the weight has been raised a considerable height, come
againsl the opposite Legj the instructor thru com-
mands:

Salt—Shut the fall.

The windlass is Becured as in No. 565. Nos. 7 ami
8 hold on to the slack'. The cumbers at the hand-
spikes on the side towards which the turns on the
windlass have gained, overhaul a sufficient Length of
the end of the tall, ami makes double hitch with it

around the leg below tin- lower crossbar, passing tho

end inside <>!' the windlass and braces to the chief of

detachment, who mounts on the windlass, and makes
with it a rolling hitch on the Btanding part of the fall,

near the upper brace, when he descends.

Base \u n

.

575. No. 7 Blacks off until the weight bears on the
end of the fall.

Shift the pall.

">7o. Nos. 7 and 8 ease the slack. The men at the
handspike shift the turns on the windlass to i | -s oppo-
site end. Nos. 7 and 8 tight n them, ami hold on.

The men work at the windlass until the weight
bears on the fall, when the windlass is Becured. The
chief of detachment unties the rolling hitch, and the

manoeuvre is resumed.
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Remarks.

•

r
>77. Six men (including the chief of detachment)

are sufficient Pot mounting or dismounting any siege

piece by the siege gin ; but for the purpose of instruc-

tion, this gin being more easily handled than the case-

mate and garrison gins, the same number of men have
been prescribed as are necessary for them.

In this case Nos. 1. 2, 3 and 4 work the handspikes,
No. 5 holds on to the running end of the fall ; and the
chief of detachment steadies the piece.
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QABSI80K A.ND I L81MAI1 QIN8.

r i a i . X X X VI.

."i7 v
. The garrison and casemate gins differ from the

-in in having two braces of iron instead of the

three w len crossbars or braces, and in having the

pry-pole inserted betwoen the legs, which are kept

together by the clevis l«>lt. The upper pulley (gene-

rally treble) is hooked to the clevis.

579. The gin is put together on the ground, and
raised by moving up the legs and pry-pole towards
each other. The pry-pole has cleats uailed t<> it, to

enables man i<> mounl to the head of the gin to hook
(»n the pulley and i" reeve the fall.

580. The gin is lowered by gradually drawing out the

legs ;in<l pry-pole until the men can get Dear enough
towards tne head to support ii ; it is then lowered upon
the piece or on the ground, as the case may be.

Uatcfa i windlass.

581. A ratchet windlass is now applied to gins, and
the handspike is inserted in a bos to which a pawl
is attached. This pawl catches in the notches oi the

ratchet when the handspike is borne down, and slides

over them as it is raised. Another pawl is hung from
the legs, which catches in the opposite notches "i the

ratchet, and prevents the windlass from turning back-

wards.

As the handspikes arc kept in such a position that

the men can apply themselves with advantage, one
man is enabled, with (Ins windlass, to raise double the

weight he could with one of the old pattern
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THE USE OF T II K (i I N AS SHEARS.

582. By removing the pry-pole, the kegs of the gin

may be used as shears.

When the garrison or casemate gin is to be thus

ased, a block of wood of the same dimensions us the

head of the pry-pole, with a hole in it large enough to

receive the clevis bolt, must be inserted in place of ihe

pry-pole.

588. The detachment is composed of the same num-
ber of men, and told off in the same manner, as in No.
238. The posts of the men are :

Xos. 1. 2. 3 and 4 at the handspikes.
Nos. 5 and (> at the guvs.
Xos. 7 and 8 at the slack of the fall.

Xos. 9 and 10 at the counter guy.
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M A N <]•: D V it K s w I X II I II i; t; l N A s s n E A it s

Lesson XXXIX.

Torai over the crest of aparapet or edge of a wall.

To lower a piece ovt r th crest of </ parapet <>r edge of a
wall into ilu ditch.

To ram << piea and pass it through a casemate embrazure
or any similar opening.

To pass a /lici-c thromjlt a casemate embrazure or any
similar opening, and lower it into the ditch.

581. The implements necessary are:

5 Handspikes.
1 Pall. Or more, it* the heighl requires it.

1 Tin nnion-sling. Strong rope, the ends knot-
ted or spliced togei her.

1 Double prolongs. For the counter guy.
3 Single prolonges. Two for guys to the gin,

and one for steadying the gun.
I Traoe-rope.
1 Lashing lines.

I Single pi i.i.kv and pall. Extra.
3 Mauls.
6 Stakes, .">'. feel Long, their beads banded with

iron.

I < "ollar. For I he head of the gin.

Toraisi apiea over the crest of aparapet or edge oj a

585. The lower brace is removed. A piece of plank
two an«l a-half to three inches thick, with holes to
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receive the points, is placed under the gin. If the

ground is not sufficiently firm, this may be placed upon
two other pieces laid perpendicularly to it, and under
the holes made to receive the points.

58G. The gin is lying on the ground, its outside

downwards, the feet towards the ditch, and the head

raised on a block placed under the right leg.

The implements are placed two yards from the head

of the gin, the handspikes laid parallel to the braces.

587. The instructor commands:

Equip the gin.

The chief of detachment moves five paces from the

head of t he gin, and places himself in the prolongation

of its axis, when he marks a point for a stake at four

paces to the right, and another at four paces to the

left of his position. Xo. ;"» places a stake at the first,

ami Xo. (5 one at the second point. Nos. 7 ami 8 take

each a maul, and assist Xos. 5 ami (> to drive these

stakes, giving them considerable inclination from the

gin ; they then drive two others, inclined as the first,

two paces beyond them, in the direction the guys will

take when the gin is raised. (In practice, these dis-

tances cannot he observed ; hut the guys should be

given as nearly this inclination as possible, and advan-
tage taken of any permanent objects to attach them to.)

Xo. !i, directed by the chief of detachment, places

himself in prolongation of the axis of the gin, facing

towards it , and about fifteen paces from the fool of the

wall, and there places a stake; assisted by Xo. 10, lie

drives this stake, inclining it from the gin, and then

drives a second stake, inclined as the first, two paces
beyond it.

The chief of detachment and Xos. 1 ami 2 reeve the

fall, &c, a- prescribed in No. 551 ; attach the Bingle

prolonges to the collar, and pass their ends to Xos. 5

and 6, Who streteh them in the direction 01 their

20
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stakes
;
attach the doable prolonge to the opposite Bide

of flif collar; pass the end
|
into the ditch

I
to Nos. 9

Mud 10, and tnen place the collar on the head of the
gin bo as to allow each guy t<> take its proper direction.

Raise the gin.

588. The chief of detachment and Nbs. 1. 2, 3, 4. 7

ami 8, raise the gin

—

Nob. 5 ami 6 Blacking op their

gnjS, and Nos. !> and ]<» assisting by hauling <»n tin'

counter guy—ami place it aboul two paces from tin'

Crest. NOS. 5 and li lake each a turn of his guy
around the firsl stakes, and slack or tighten it as

directed by the chief of <let aeliment .

The gin being raised until its head is slightly inclined

towards the ditch, the guys are fastened to the second
stakes by a double hitch, and tin 1 counter guy is

attached to its stakes in a similar manner.

Si, I Mi THE PIECE.

580. Nos. '.» and H> pass the trunnion-sling over the

trunnions. No--. 1 and '1 overhaul tin fall, and lower
t he pulley into t he ditch. Nos. !l ami 111 pass the hook
<>f t lie pulley through the bighl of the sling, and attach

a single prolonge to the sling to serve as a guy to

guide or steady the gun while being raised.

Raise the piece.

This is done as prescribed in No. 503.

590. To tighten the knots "/"/ stretch the ropes, the

instructor will cause the weight t<> he partly raised

and then lowered ; and, without altering the ropes, he

will have the feet of the van moved forward to within

twenty-five inches of the crest of the parapet or edge
of the wall.

501. 'Idle inclination of the gin, measured from the

middle of the line joining the feet to a perpendicular
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let fall from its head, should not exceed twenty-five

inches; the heavier the weight the greater the neces-

sity for not allowing this inclination to be exceeded.

592. When the gin is placed in its new position,

work the windlass and raise the piece; Nos. 5 and <>

observing their stakes and giving notice if any thing

becomes deranged. After the weight hears fairly upon

the stakes, Nos. 5 and 6 may be employed in other

duties if required.

593. When the trunnions are abont one foot above

the crest, the instructor commands :

Halt—Bring in the piece.

The men cease heaving at the windlass, and secure

it by letting the upper handspikes hear on the legs.

The chief of detachment mounts on the second

brace; receives from No. 4 a single pulley, which he

hooks to the third brace near the left leg, the point of

the hook turned from the ditch; doubles (with tho

casemate or garrison gin) the end of a rope, which he

attaches by a timber hitch to the left leg (when the

muzzle is turned towards the left, and vice versa) as

high up as he can conveniently reach while standing

on the second hrace. and passes the hook of the single

pulley through the bight ; and receives from No. 2 the

end Of a tall, which he passes through the pulley.

No. 4 overhauls the end ot the fall towards the ditch,

and attaches it to the neck of the piece by a timber
hitch on the top of the gun.

The muzzle is supposed to be towards the left leg ; if

it is reversed, the duties here prescribed tor the even

numbers will then he performed by the odd numbers.

The chief of detachment descends and takes a hand-

spike. No. :! attaches a lashing-rope to the knob of

tic cascable by a double hitch, and passes the end

under the windlass, hctween the legs. N«»s. o and -4

haul on this rope.
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Nos. 1 and .! and the chief of detachment, with their

handspikes, and Nos. ''• and 1 at the rope, pass the

piece between the legs in a direction perpendicular to

the windlass, assisted in this, it necessary, bj N

f>, 7 an 1 1 8 j in which case the Black of the fall, held by
7 ami v

. musl be made fast. Nos. 5 and 6 lay

planka mi each Bide of tin- piece, al a suitable distance
i" receive rollers. :'h>' chief of detachment places a

roller near the base-ring, and chocks it on both sides.

i and - haul on the tall attached to the neck, and
raise the muzzle a little higher than the breech, keep-

ing it tight, and then take three turns with it around
the windlass, and hold on to the slack.

Lower the piece— Base away.

594. Nos. 7 and 8 ease the -lack of their fall until

the chase is lower than the breech, and the weight is

transferred to the fall attached to the neck.

II ALT.

595. Nob. 3 and I unhook the pulley at the trun-

nions, and hang it on the second brace. Nos. 5 and 6

steady the piece with the rope al the cascable. Nos.
7 and 8 remove the fall from the windlass, and then
hold on by the slack of the fall, now held by Nos. 1

and 2.

Raise the ?i e< i ,

596. The chief of detachment unchoeks the roller

wii h a handspike.
'The windlass is worked, ami the chief of detach-

ment, as soon as he can. places a second roller in front,

of the trunnions, and the piece is rolled back on the
level on which the ffin stands.
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To lower a piece over the crest of a parapet #r edge of a
wall into the ditch.

597. The piece is passed under the windlass of the

gin on the rollers, the muzzle towards the ditch, and
is pushed forward until the trunnions are nearly over
the crest, when the gin is equipped, and the piece

slung, as prescribed in No. 589.

598. The windlass is worked, and when the trun-

nions are about a foot above the crest, the instructor

commands

:

Halt— Pass the piece.

The men cease heaving, and leave the handspikes in

the upper mortices bearing against the legs. The
chief of detachment takes a handspike. No. 3 attaches

a rope to the knob of the cascable, passes it under the

windlass between the legs, and carries it to the right

of the gin. Nos. 3 and 4 haul on tins rope. The chief

of detachment and Nos. 1 and 2 with their handspikes,
and Nos. :! and 4 at the rope, assisted, if necessary, by
the spare men, pass the piece between the legs and
place it parallel to the windlass, the breech to the
right. No. •'! unties the rope from the cascable; fastens

a prolonge to the trunnion-sling; and throws the end
to the men in tin- ditch.

Lower the tiece—Ease away.

599. Nos. 7 and 8 slack off the fall slowly, and the

piece is allowed to descend into the ditch.

To raise a pica ami pass it through a casematr embra-

sure or a hi/ similar opening.

'Idie additional implements necessary are:

4 Handspikes. I i ,, .

, ., I n the casemate.
2 Rollers.

|

1 Gl N SLINO. (Or a piece of fall, about three times

the length of the sun.) In the ditch.
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B< sides the usual detachment for working the gin,

four additional men are required, who, with the chief

of detachment, are stationed :n the embrasure i<> re-

ceive the gun.

601. The piece is in the ditch, the breech t" the
Willi.

The gin is equipped as before, on the edge of the
parapet, over the embrasure through which the piece
i- i" pass.

602. The nun in Hi' 1 ditch attach each end <>t' the

Bling i" the neck by a timber hitch, the bight of
which, laid <>n top of the -iin. should reach nearly
to the vent; the nook of the pulley, attached to the
tall of the -in. 18 passed into this bighl ; the middle of

a prolonge is made fast t<> the cascable by a double
hitch, ana the ends passed over the sling beyond the

hoot of the pulley ; these ends aiv then passed under
the reinforce, brought up on top, drawn tight, ami
tied in a right knot.

Several turns are taken around the piece and over
the si i i in- with a lashing-line a little in rear of the I run-

nions, and ih' 1 ends fastened on top with a right knot,
i These knots may be made with a how, or a tool ha mile
may he inserted in them, SO thai they can Ik' easily

a nl led. i A prolonge is fastened around the trunnions
to perve as a guy to steady the piece while raising it.

i he gin is worked as previously prescribed, and the
piece raised breech foremost

.

603. When tin' trunnions are as high as the sole ol

the embrazure, the instructor commands:

Halt— BRING in THE PIECE.

The chief of detachment places a roller on the sole

to receive the hreech of the piece, chocks il towards
the ditch, and then unties the knot of the prolonge
which is around the hreech. The assist ant s haul <ui

the end of (his rope.
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R USE THE PIECE.

604. The gin is worked and the piece raised; the

assistants allowing the prolonge to slip out gradually.

When the prolonge no longer bears on the sling, the

chief <»!' detachmenl uncrosses its ends and returns

them to the assistants, who, pulling on them, draw the

piece in on the roller.

The chief of detachment then unties t*he lashing-

rope. The assistants receive and hold on the ends,

allowing them to slip out gradually, while the gin is

worked and the piece raised and drawn in. The chief

of detachment places a second roller under the piece.

The assistants haul on the lashing-rope, and the piece

is brought into the emhra/.ure.

To pass a piece through >i casemate embrazure or any
similar opening, ami lower it into the ditch.

For the additional implements and men required see

No. 600.

605. The chief of detachment fastens to the knob of

the cascable the middle of a prolonge, intended to hind

the sling to the piece as prescribed in No. (i<>2 ; attaches

the sling 1<> the neck of the piece as prescribed in No.

602, the bight reaching a little in rear of the trunnions,

so as to allow the muzzle to preponderate; and attaches

to the cascable another rope which is used to steady
the piece when running it out of the emhra/.ure.

Tlu' carriage is run from battery and chocked firmly

in its position. The assistants take a turn with each

end ot the prolonge attached to the cascable, around
the rollers, or the naves of the wheels, or around a

post, or an\ other suitable fixture.

'I'he piece is moved forward on rollers by handspikes,
until the trunnions are near the edge of the embra-
zure; the hook of the pulley from the gin is then

passed into the bight of the Bling, which is lashed to

the piece as prescribed in No. 602.
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Tin- piece being Bteadiod with the rope at the oasca-

ble, is pushed forward until the trunnions are over the

edge ox the embrasure and the muzzle inclines down-
wards.

R \ I- I I'll I. PIEOB.

606. The gin is worked until the weighl boars on

the fall, when t)i«' instructor commands :

II \I.T.

The assistants remove their rope from the cascable,

fasten it around the trunnions, and throw the end to

the men in the ditch.

LnwK.it tiik piece—Ease a way.

<»i>7. The piece is allowed to descend gradually into

the ditch, where the men place two blocks to receive

it. one under t ho muzzle, the other under the breech.
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THE SLING CAET.

Plates XXXVII and XXXVIII.

608. The sling cart is used for moving pieces of
artillery short distances. It is a lever on wheels, and
may be used simply as such.

There are two kinds: one for the heaviest calibres,

which, being limbered with a siege limber, may be
drawn by horses; and the other, called the hand sling

cart, designed for moving siege pieces in the trenches.

609. The siege limber may also, in case of necessity,

be used as a sling cart.

610. The detachment, including the chief of detach-
ment, is composed of five men, except for slinging

the LO-inch columbiad, which requires five men addi-

tional.

21
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MAN0E1 VBE8 WITH Tin: BLING CART.

I.: 380N X L.

To sling a Siege Gun, Howitzer, or M<>it ir.

To lower a Siege Gun, Howitzer or Mortar to t/t>- ground.

To sling a Sea-coast Howitzer or Columbiad.

To sling <i IQ-inch Columbiad.

To sling a Siege Mortar, mounted on its bed.

To sling a Sea-coast Mortar.

To transport a siege piece short distances by a limber.

To raise a piece upon one or more blocks !>;/ <i limber.

To sling n piece on two limbers, so that if may be trans-

ported with horses.

Gil. The implements necessary are:

2 Blocks.
•1 Wheel chucks.
1 Sling-chain. Of 3G links, with a short hook at

each end.

1 Two AND ONE-HALF IM'H ROPE. 45 feet long.

1 Sling-chain. Additional, for a siege mortar
mounted on its bed.

To sling a Siege Gun, Howitzer, or Mortar.

G12. The insl rnctotr commands :

Back the cab p cr\ eb the piece.

Nos 1 and 2 go to the end of the pole. Nos. '"> and

4, and the chief of detachment apply themselves at

the wheels. The cart is then backed over the piece,

the pole being in the direction of the breech, and the
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axle directly over the trunnions. Nos. 3 and 4 chock
the wheels.

Si, i no the PIECE.

613. No. I fastens the middle of the prolonge to the
end of the ]>ole. Nos. 3 and 4 carry one end of the
prolonge to the rear of the cart Nos. 1 and 2 raise

the pole by hand. Nos. •> and 4 at the name time apply-
ing themselves at the prolonge.
When the pole thus raised is nearly vertical, Nos. 1

and 2 seize the other end of the prolonge, to steady
the pole. The chief of detachment lays the middle of
the slino'-ehain over the piece in rear of the trunnions,
carries each end around the trunnions from the rear to
the front, and hooks 1 hem around the axle hooks, being
careful to take up all the slack. Nos. 1 and li, assisted,

if necessary, by Nos. :; and 4, haul upon the prolonge
until the end ot the pole can he reached by hand, when
they seize ami hear it to the "round. The chief of
detachment hooks the caseable chain around the knob
of the caseable in such a manner that the piece will

swing level when the pole is horizontal. Nos. 1 and
'2 raise the pole until it rests on the pole-prop.
The piece is thus raised about eight inches from the

ground.

dl 1. For transportation, it should ordinarily be
raised higher; which can readily he done by blocking
up thi' piece, and raising it again in the manner above
prescribed.

To lower a Siege Gun, Howitzer, or Mortar, to the

ground.

615. The piece is lowered to the ground by the same
means. I mi in an inverse manner to thatjust prescribed.

Nos. 1 and 2 bear the end of the pole to the -round.
The chief of detachment unhooks the cascahle chain.
Nos. 1 and 2 allow the pole to rise gently until it is

nearly vertical. If the piece does not then rest upon
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the ground, it is blocked up and unslung; when, by
repeating the manoeuvre, it maybe lowered to the
ground.

Aiii'i' the piece lias been anslung, Nos. :; and 4 ease
the pole down carefully by mean'- of i lif prolonge until

Nos. 1 and 2 can reach il with their hands; the Latter

then assist them in easing it down.

To iling a Sea-coast Howitzer or Columbiad.

To sling a 10-inch Columbiad.

Executed as prescribed for a siege piece in No. <il_'

aud following.

To sling a Siege Mortar, mounted on its bed.

The instructor gives the Bame commands, and the

duties are performed by the same cumbers, as pre-

scribed for a siege piece in No. 01.! and following.

616. The sling cart is hacked over the mortar; the
pole being in the direction of the breech, and the axle

directly over the trunnions.

If the bed is resting on the -.-round, it may be slung
by tii'si raising the pole nearly vertical, passing the

sling-chain around the front manoeuvring holts, hook-
ing it oyer the axle hooks, and hauling upon the pro-

longe.

It is then blocked up, and the sling taken off the

holts and passed under the bed just in front of the

cap-square holts; this brings the sling a little in front

of the centre of gravity oi the mortal' and bed.

The pole being now horizontal, Nos. 1 and 'I bear
down upon it until the end rests upon the ground.
Nos. 3 and 4 remove the blocks. The chief of detach-
ment passes the other sling-chain around the rear

manoeuvring holts and over the pole, and t hen hook-- it

iii such a manner thai the bed will be level when Nos.

1 and -J raise the pole until it rests on the pole-prop.

The bed is thus raised about eight inches from the

ground.
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If necessary it may be blocked up, and raised higher
by a similar manoeuvre.

017. The breech should always slightly preponderate
in order to prevent the pole from flying up.

To sling a Sea-coast Mortar.

618. Sea-coast mortars and their beds must be slung
separately.

619. The mortar is raised by passing the sling-chain

through the clevis, over the axle, and hooking it around
the pole at its junction with the axle, the pole having
been previously raised for this purpose.
The bed is raised and slung in a similar manner 1o

that already prescribed for the siege mortar on its bed.

To transport a siege piece short distances by a limber.

620. The piece is raised upon two blocks, one under
the breech, the other under the muzzle, when a chain
is passed around the piece just in front of the reinforce,

or about six inches in front of the trunnions.

The limber, its pole being- in the direction of the
breech, is run over the piece until the pintle is over
the chain, when the pole is slightly raised, and the

chain passed over the pintle and fastened. The pole

is borne to the ground, the front block removed, and
a rope fastened over the pole and around the knob of

the cascable. The pole i< then raised, and the rear

block removed.

621. If the (bain is passed around the piece any
nearer to the trunnions than prescribed, the pole will

have too great a tendency to fly up.

To raise a pirn- upon one or more blocks by a limber.

<>.!-!. The trunnion-loops, or an ordinary chain, is

passed over the knob of the cascable and over the pin-
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tie, and made fast while the pole ia raised. The piece

i> then raised by bearing down the pole.

I'll':;. The \\ heela should doI !"• chocked, as they will

soon find their proper bearing.

To sling <> piece <m two limbers so thai it may be trans-

ported with horses.

y\l\. Tin 1 pole of one of the limbers is removed : a

block is placed under the trunnions; and the Limber

run forward with its fork over tin- piece, the pintle

over the knob of the cascable.

The muzzle is raised and the front block removed.
The muzzle is home down ami the pintle fastened to

the knob of the cascable with the chain or Lashing-

rope. The fork is home down to the piece and lashed

to it around i he reinforce.

The other limber is hacked over the neck of the

piece; when the pole is raised and the neck attached

to the limber by taking two turns with a prolong
around the pintle, and two turns over the fork in

fronl of the azletree, so thai the weighl will balance

the pole; the end of the prolonge being fastened with

a jamming hitch. The piece is then raised by bearing

down the pole.
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THE CASEMATE TRUCK

Plate XXXV Til.

625. This machine is intended for moving sea-coast
pieces and their carriages in the galleries of casemate
batteries.

G26. The detachment is composed of the same num-
ber of men, and told off in the same manner, as pre-

scribed in No. 23S.
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MAXCEUVRK S WITH T II K < \-l MATS Till I K

Le880N X DI.

To place a casemate chassis on the truck.

To lower the chassis to the ground.

To remove the chassis from the casemate.

To plur,' ,i gun carriage on tin truck.

To lower the gun carriage to the ground.

To shift tin gun carriagefrom the truck to its chassis.

To shift the gun carriagefrom its chassis to the truck.

627. The implements necessary are:

1 Long roller.
2 Blocks.
2 Half blocks.
\ Bricoles.

To place a cast mate chassis on the truck.

G28. The chassis is on the ground; the truck near
it with its front wheel and tongue removed.

629. Two handspikes are passed across and under
the front pari of the tongue of the chassis. Eighl

men, two at each end of each handspike, raise the end
of the dia>sis. Xos. it and LO and the chief of detach-
ment run the truck under the chassis near the men,
and turn it so thai its axis may be in t he same vert ical

plane with thai of the chassis, the end of the truck
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from which the wheel has boon removed being on the

ground towards the rear of the chassis.

630. The men at the handspikes lift, and the track

is run to the rear, until the centre of the wheels are

four and one-half to five feet from the centre of the

roar transom, and the chassis is balanced on the truck.

Nos. 1 and 2 support and direct the front of the chas-

sis, and the gunner and Nos. '.* and 10 its rear. Nos.

3, 4, 7 and S take bricoles and hook into the rings.

Nos. 5 and 6 carry a handspike on each side opposite

to the wheels, to work at the bolts when it is neces-

sary to overcome any obstacle.

All move the chassis to its embrazure, the tongue
near the tongue hole.

To lower the chassis to the ground.

631. Two blocks are placed lengthwise under each
rail, and a halt' block crosswise on the top of them,
near the middle of the chassis, and near the truck-.

The rear of the chassis is raised. Nos. 1 and 2 bear
down on the front of the tongue. The gunner and
Nos. S and 9 take out the truck, and lower the chassis

on the blocks.

632. The men move to the front of the chassis and
raise it. Nos. !> and 10 remove the blocks. The gun-
ner places a long roller under the front transom. If

the pavement is uneven, the long roller should be
placed on two boards.

(i:!:'>. The men move to the rear of the chassis. Nos.
1 and 2 embar with their handspikes under the rear
transom, to raise the rear traverse wheels from the

pavement. All push the chassis forward. The gun-
ner sees thai the tongue goes fairly into its opening.

684. If the roller runs out before the chassis is

placed, the gunner calls the handspike men to the
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1'roni transom, raises it. and replaces the roller. When
the traverse wheels are on their circle, he puts in the

pintle.

To remove the chassis from the casern ite.

<'>:;.">. The pintle is taken ont. With two handspikes

passed under the front transom, the fronl of the chas-

sis is raised, and the long roller placed under the rails.

Tlir rear of the chassis is raised; the tongue run onf

of the tongne hole; and the chassis placed upon the

truck as prescribed in No. <"»l
,(
.> and following.

Remark.

636. To prevent injury to the pavement, planks
should be Laid under the wheels of the truck-.

To place a gun carriage on the truck.

637. The gun carriage is on the ground, standing on
the bead of its cheeks; the truck near it with its iron t

wheel and tongue removed.

688. 'The truck is run up, the end on the ground un-

der the guides, and its whorls chocked; the trail of the

carriage is lowered upon it. The trail is borne down,
and the head of t he carriage raised sufficiently high for

the gnnner and assistants to replace the truck wheels
and tongue. Nos. 1 and l' apply themselves at the

tongue. The others apply themselves as prescribed

in No. 630. The carriage is then moved on the truck

to its place.

To lower the gun carriage to the ground.

689. The front wheel of the truck is removed, and

its fronl transom rested on the ground. The carriage

is then raised On the head n!' its checks.

To shift the gun carriage from the truck to its chassis.

t)4U. The fronl of the truck is placed at righl angles,

or nearly so, to the chassis, and as near to the fronl
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transom as possible. The front wheel is removed, and
the front transom of the truck rested on the rail of the
chassis, when the wheels are chocked.

The carriage is turned up on the head of its cheeks,
as near the front transom of the chassis as it can he

placed, and slewed until its axis is on a line with thai

ot the chassis. The trail is then lowered to its place.

To shift the gun carriage from its chassis to the true/,.

641. The nun carriage is turned up on the head of
its cheeks, and slewed so as to have the guides turned
towards the truck, which is placed as prescribed in

No. 640. The trail is then lowered upon the truck;

the wheel replaced; and the carriage moved off.
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I.i B80N X I. II.

To place a heavy Qun on the truck.

To removt a heavy Gun from the truck an<i place it on

two blocks.

To plact a heavy Gun on the truck by <i gin.

642. The implements necessary arc:

1 Lifting jack.
2 Half rollers.

8 BLO( HL8.

1 II \i.r BLOCKS.
I < 1 1 \ OHOCKS.
I \\"n BEL CHOCKS.

•_' Skids.

To place « heavy Gun on tin- truck.

648. The gun is <>n t u<> blocks

644. The skids are Laid as prescribed in No. 516;

then, by means of handspikes, or the lifting jack, the

irn i, je raised on a half roller under the trunnions; t In-

half roller resting >ne block on each Bkid. The
muzzle is borne down, and two blocks placed on the

ground lengthwise, side by side, their middle under

the base-ring, and two others crosswise upon them;
ihus forming a scaffold of three blocks high for the

base-ring to rest on.

The muzzle is raised with the Lifting jack; the truck,

with the wheel and tongue OUt, passed under the gun;
t he front of the truck ( which now rests on the ground )
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under the breech, the trunnions of the gun nearly over
the middle transom, and between it and the wheels of

the truck. The wheels are then chocked; the gun
lowered upon the truck; and the jack removed.
The muzzle is home down—(he gun pressing on the

rear transom of the truck will raise the front part
under the breech— the wheel and tongue inserted, and
the gun moved to its place.

To remove a heavy Chin from the truck ((ml j>/<tce it on
lira blocks.

C)4f>. The muzzle is horne down and the truck wheel
and tongue removed. The blocks are placed under
the breech, as for mounting; the muzzle raised with
the jack; and the truck removed. The skids, blocks,

and half roller are placed, and the piece lowered on
two blocks. (.Sec No. (544.)

646. In mounting guns in a casemate gallery, the
carriage farthest from the door of entrance is to he

placed first , and its gun put in position, before the
next gun and carriage is brought in.

To place a heavy dun on the truck l>>/ a gin.

647. The gun is raised by means of the gin, and the
(ruck run under it. The gun is then lowered to its

place; the trunnions just over the front of the middle
(ransom.
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LB8BOM X I.I II.

To mount a dun.

To dismount a Chin.

648. The implements necessary are the same as pre-

scribed in No. 627, with the addition of a casemate gin.

To mount a Gun.

649. The carriage IS traversed to one side; and the

gun—on blocks, oron the truck- cart—is near the mid-

dle of the casemate, the muzzle towards the embra-
zare. The gin is over the gun and carriage ; the latter

on the side of t he pry-pole.

650. The gun is Blung in the usual manner. The
gin is worked until the gun is raised sufficiently high,

when tin- chassis is traversed under it. and the gun
carriage so placed t hat the trunnion holes come exactly

under the trunnions. The gun is then lowered to its

place, the sling removed, and the gin carried to the

next casemate.

651. To prevent the pavement from being injured

by the points, a truck wheel, ora piece of three-inch

plank with hides to receive them, is placed under each

loot.

To dismount a Qun.

Executed in the inverse manner to that prescribed

for mounting in No. 649. The gun is placed on the

truck, or on blocks.
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Lesson XLIV.

To remove or to grease the truck wheels when the gun is

mounted.

<).">2. The implements necessary are:

1 Manoeuvring handspike. Siege.

1 Wheel chock. Siege.

653. The gun carriage is run from battery. Nos. 3

and 4 remove the liDch pins. Nus. 1 and 'J. place the

chock on the rail close to the trout of the axletree,

and embar with the handspike, on the chock as a ful-

crum, under the understrap of the side of the carriage

to be raised.

Nos. 3 and 4 remove the track wheel. The gunner
greases it as well as the spindle. Nos. 3 and 4 replace

the wheel.

Benui rks.

G54. The traverse wheels cannot be greased when
the gun is mounted.

655. When necessary, the piece should be dis-

mounted, the gun carriage removed, and the chassis

withdrawn and turned over; the caps of the journal-

boxes taken off, and the axles greased and replaced.

656. The truck and traverse wheels should be greased

before mounting with hog's lard, or a mixture of fish-

oil and tallow.
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657. Carriages thai have been standing some time

should !"• greased before being used.

658. A wrench should be provided for each battery,

and the nuts always tightened before the carriage is

used.



PAET III.

MISCELLANEOUS.

ARTICLE I

To embark and disembark artillery and ordnance stores.

059. When artillery and its stores are to be shipped
for an expedition, prepare first a list of all the articles,

stating their number, individual weight, and the total

weight of each kind.

600. In estimating the weights, allow double for

thai of bulky articles, which occupy much space with-

out weighing much.

601. Divide the total quantity to be transported
among the vessels, and make statements in duplicate

of the articles on board each vessel; one of which lists

should go with the vessel, and the other remain with
the officer shipping the stores.

002. The articles must be divided among the vessels

according to the circumstances of the case; but as a

general rule place in each vessel everything necessary
for the service required at the moment of disembarka-
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tion. so that there wi inconvenience Bhould
(it Imt vessels be delayed.

663. [f a siego is i" l"- undertaken, place in each
: with each piece of artillery it- implements, am-

munition, and the carriages necessary to 1 ransport the
whole or a pari ; the platforms, tools, instruments and
materials for constructing batteries; skids, rollers,

Bcantling and plank.

664. Ii':i particular calibre of gun ia necessary for

any operation, do not place :tll of one kind in one
vessel, to avoid being entirely deprived <>f them by an

accidenl to it.

665. Dismount the carriages, wagons and limbers

by taking off the wheels and boxes, and, it' absolutely

necessary, the axletrees. Place in the boxes the linch-

pins, washers, &c., with the tools required for putting

the carriage together again. Number each carriage,

and mark each detached article with the number of

the carriage t<> which it belongs.

GOO. The fixed ammunition must be carefully packed
in its prescribed boxes. The cartridge bags, fuzes Por

Bhells, and their ammunition, either in substantial

boxes with rope bandies, or in barrels. Powder in

barrels, in a magazine constructed in a \ essel to li<>hl it.

667. Sponges, rammers, worms ami ladles should

hi' united in bundles. Other implements, intrenching

tools, levels, rules, &c., in bundles or boxes. Imple-

ments in bundles and boxes of complete Bets, as far as

practicable.

668. Small arms should he in their prescribed boxes.

669. The contents of each box, barrel, or bundle,

Bhould he marked distinctly upon it. The boxes should
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be made small for the convenience of handling, and
have rope handles to lift them by.

liT". The position of the different articles in each

vessel should be noted in a column in the list on board.

071. Place the heaviest articles below, beginning

with the shot and shells (empty), then the guns, plat-

forms, carriages, wagons, Limbers, ammunition boxes,

&C. Boxes <>f small arms and ammunition in the dry-

est and least exposed part of the vessel. The skids,

scantling and hoards may be in the more exposed

parts, or in the run.

Articles required to he disembarked first, should be

put in last, or so placed that they can be readily got at

.

If the disembarkation is to be performed in front of

the enemy, some of the tield pieces should be so placed

that they can be disembarked immediately, with their

carriages, implements and ammunition; also the tools

ami materials for throwing up temporary intrench-

ments on landing.

672. When there are several vessels laden with ar-

tillery ami stores for an expedition, each vessel should

have on each quarter, and on a signal at mast-head, a

number that can be easily distinguished at a distance.

The same number should be entered on a list of sup-

plies shipped in each vessel. The commander can

then know exactly what resources he has with him.

Some vessel, distinguished by a particular signal,

should be Laden solely with such powder and ammuni-
tion as may not be required for the immediate service

of the pi<

673. If it is necessary t-> re-ship, or leave any arti-

cles on board the vessels, care should be taken to note

them on the list.

674. Boats of proper capacity must be provided lor



244 MISCELLANEOUS. [PART III.

the disembarkation, according to the circumstances in

each case.

675. It may lie necessary to establish temporary
wharves on trestles, and to erect shears, cranes, or

derricks.

070. On a smooth sand}* beach, heavy pieces, &c,
may be landed by rolling them overboard as soon as

the boats ground, and hauling them up with sling-

carts.
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ARTIOL E 1 1

.

Tables of dimensions and weights of guns, car-
riages, SHOT, SHELLS, MACHINES, AND IMPLEMENTS;
OF CHARGES FOR SHELLS; OF RANGES FOR HEAVY
ORDNANCE, &C.
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f>77. Principal dimensions and weights of (inns.
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678. Principal dimensions and weights of Columbiads
and Howitzi rs.
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679. Principal dimensions and weights of Mortars.

Diameter of the bore

True windage
Length of the bore, exclusive of the

ch amber
Length of the bore, exclusive of the

chamber, in diameters
Superior diameter of the chamber (at the

bottom of the shell)

Inferior diameter of the chamber
Length of the chamber
Whole length of the mortar
Distance from face of muzzle to front of

trunnions
Distance between the rimbases
Length of the trunnions .

Diameter of the trunnions

Heavy.

13-in. 10-in.

In.

13
.13

Weight.

26

9.5

7.25

13

53

41

36
S.5

12

Lbs.

11,500

In.

10

.13

25

2.5

7.15

5.64

10

46

37

27.5

6.5

9

Lbs.

5,775

Light.

10-in. 8-in

in.

10

.13

15

1.5

7.6

5

5

28

20

20.5

5

8

Lbs.

1,852

hi.

8

.12

12

1.5

6.08

4
4

22.5

16.5

16.25

4

6

Lbs.

930

680. Dimensions and weight of shot.

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

In. In. In. In. In. In. In. In. In.

12.87 11.87 9.87 7-88 C.S4 6.25 5.68 5.17 4.52

Lbs. Lbs. Lbs. Lbs. Lbs. IJ.H. Lbs. Lbs. Lbs.

294 231 128 65 42.7 32.6 24.4 18.5 12.3
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G81. Dimensions and weights of shells.
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682. Dimensions <nvl weights of spherical case shot.

Diameter
Thioknesa of I True

metal at - <; reatesl

tin' sides. ( Least

Thickness of metal at fuze hole •

Radius of reinforce at fuze hole .

Duxmeler of I Exterior

fuze hole. { Interior

Mean weight

8-in. 42 32 24

/,,. In. In. In.

r.88 0.84 6.25 5.68
.7 .65 .00 .55

• 7'J.". .075 .625 .575

.675 .625 .575 ...:•;.

1.6 1.5 1.5 l.i

3 2.75 2.5 2.3
1.2 1.2 1.2 .9

.96 .975 .975 .7::;.

Lh«. Lbs. Lb,. Lbs.

30 20.32 16 11. SO

L8

In.

5.17
.5

.525

.17.'.

1.1

2.1
.9

.7::..

Lbs.

8.7

The thickness of metal at the fuze hole is supposed

to he measured in tin' axis of the fuze hole between
the spherical surfaces of the shell and the reinforce.

The fuze holes of shells and spherical case shot taper

.15 in. to one inch.

683. Weights of carcasses.

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

Lbs.

I'.U

Lbs.

80 43

Lbs.

30

Lbs.

21.60

Lbs.

16

Lbs.

12.5

Lbs.

8

Carcasses are shells having three additional holcsof

the same dimensions as the fuze hole, pierced at equal

distances apart in the upper hemisphere of the shell,

with their exterior openings touching the greal circle

which is perpendicular to the axis of the fuze hole.
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684. Dimensions and weights of grape shot.

8 in. 42 32 24 18 12

In. In. In. In. In. In.

Diameter of large gauge .

Diameter of small gauge .

3.60

3.54

3.17
3.13

2.90

2.86
2 . 6

1

2 . 60

2.40
2.36

2.06
2.02

Lbs. Lbs. Lbs. Lbs. Lbs. Lbt.

6.1 4.2 3.15 2.4 1.8 1.14

685. Dimensions and weights of canister shot.

to
*>.

el
a.

co
to

•ac
H 24-pdr.

and

8-inch

Siege

Howitzer.

.

.

CO

a.
12-pdr.

and

32-pdr.

Howitzer.

.

.

In. In. In. In. In.

Diameter of large gauge . . . 2 . 26 2.06 1.87 1.70 1.49
Diameter of small gauge . .

.

2.22 2.02 1.84 1.67 1.46

Lbs. Lbs. Lbs. Lbs. Lbs.

1.5 1.14 .86 .64 .43

686. Dimensions and weights of grenades.

Six-poundev spherical case shol may be used for

hand grenades, and shells of any calibre for rampart
grenades.



252 MISCELLANEOUS. [PART III.

687. Dimensions and weights of canisters.

Height of finished canis-

ter

Number of tiers of shut . . .

Number of shot in each of

the three lower tiers . .

.

Numher of shot in fourth

tier

Whole number of shot. .

.

Weight of finished canis-

ter

Siege and garrison
Guns.

S-inch

Howitzers.

42 32 L'l 18 12 Siege.

In. In. In. In. In. In.

8.7
4

8.1

4

7.35
4

6.8

4

6

4
12.03
4

7 7 7 7 7 12

6

27

6

27
6

27
6

27

6

27

12
is

Lbs. Lbs. Lbs. Lbs. Lbs. Lbs.

48 37 29 23 15 53.5

Sea-
coast.

In.

12.35
4

12

Lbs.

54.5

688. Dimensions and weights of a stand of grape.

8-in. 12 32 24 18

In.

12

/;.. In. hi. In. In.

Height of stand between the

9.85 8.75 8.2 i .j 6.8 5.8

Lbs. Lbe. Lbs. Lbs. Lbs. Lbs.

Weight of stand complete. . 71.5 51.25 39.76 30.61 22.15 14.84

A stand of grape consists of nine shot, put together
by means of two cast iron plates, two rings, and one
piD and nut.



ART. IT.] TABLES. 253

689. Principal dimensions of siege gun carriages and
limbers.

Height of axis of trunnions above the ground.
( Above the hori- i ( ! un

Vertical field
J

zontal Line..
|
Howitaer. ...

of fire. ...
|
Below the hori- I

(inn

I
zontal line.. [Howitzer....

Distance between the points of Contact of the

wheels and trail with the ground line ,

Distance from the front of the wheels to the end
of the trail, the piece being in battery

-.. . ~ ., , - ., 1 Gun, in front of
Distance of the muzzle of the < , ,

, .. ,. ,, I wheels
piece in battery ironi the > Tr
2- i c ii. 11 I

Howitzer, in rear
iront of the wheels

j of wheels...,

Length of gun carriage, without wheels ,

Length of limber without wheels ,

Length of limber, without wheels or pole. . .

.

Length of Umber, with wheels and pole

Length of the carriage, limbered up
Whole length of the axletrcc

Track of the wheels

Height of the wheels

Disk of finished wheel

cj.S s

hi.

52.2
13°

100

141

30.74

130
176.65

59.8

184.9

278.9

81.8

60

60

2

In.

52.6
12°

101

142

35.35

1 S3
176.65

59.8

184.9

280.9

81.8

60

60

2

In.

53
12°
15°
4°

10°

101

142

35.34

7.66

133.6

176.65

59.8

184.9

280.9

81.8

60

60

2
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C90. Principal weights of siege gun carriages and
limbers.

Gun carriage, without wheels
Limber, without wheels
One wheel
Gun carriage complete, without implements.
Limber complete
Gun carriage and limber, without implements

a - u
rJ.S |

^41

Lbs. Lbs.

1,440 1,542
585 585
404 404

2,248 2,350

1,393 1,393
3,641 3,743

Lbs.

1.714

585
404

2.522

1,393

3,915

691. Dimensions and weights of mortar beds.

Length
Exterior width, including mauoeuvrin
Bolts

Weight

Siege.

a
u
o
A
8
O
O

o

a
>
3
O
h
a.8-in. 10-in.

In. In. In. In.

42 51.8 31 22

34 -10 15 22

Lbs. Lbs. Lbs. Lbs.

920 1,830 132 280
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602. Principal dimensions and weights of barbette

carriages.
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003. Principal dimensions and weights of casemate

carriages.
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694. Weight of lifting jack.

005. Dimensions and weights of gins.

257

6/0

j=
a
M

a
S

—
13
H

In. In. /». £6«.

100

12 5.5 3.5 4.5

DIMENSIONS.

T3

c
o

^ £
"3 CQ

fe o

Length of legs.

Of pry-pole

Of gin without blocks

fSingle.
Of pulley blocks, 1 Double

1 Treble .

In.

175.5

Lb*.

55

455
37

In.

256.5

Lbs.

224
823

65
84

In.

172.5

175
612

65

84
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GOG. Dimensions and weight of tfo sling cart.

MMi;\SI"NS. Large. Haul.

Length from rc:ir of wheels to front end of pole
Length of axletree
Height of wheels
Distance between the wheels on the ground. . .

.

WEIGHTS.

One wheel
Whole weigh! (without Bling chains)

Trunnion-chain and rings
Sling-chain

In.

242.4

92

96
58.75

Lbs.

:ni

2,282

23

In.

100.75

75.60

72

60.4

Lb».

1,115

(i!t". Dimensions and weight of the mortar wagon.

DIMENSIONS. Inches.

Length
Whole Length when limbered uj

WEIGHTS.

Carriage hody, without wheels. . .

One wheel
Limber, without wheels
Carriage and limber complete (without implements

1 I3.fi

287.85

Lb».

984
mi
585

3,185
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60S. Lengths and weights of finished implement*.
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' ghts of I

m

i>h in, nt.<.

[PART 111.

Lbs. 1.1.-.

Trail-handspike
Manosuvring-handspike .

.

Long manoeuvring hand-
Bpike

Truck-handspike
Roller-handspike
Pass-box
Budge-barrel
Gunner's haversack
Pointing-wire
(limner's gimlet
Vent-punch
Fingerstall
Breeeb-sight
Vent-cover
Lanyard (for friction prim-

ers)
1- ase-setter

Fuze-mallet
Fuze-saw
Fuse-rasp
Fuse anger
Fuze-gimlet
Shell-plug screw
Fuse-plug reamer
Fuze extractor

<; tinner's pincers

Gunner's callipers

-.'.';.

12

18.5

7

7

15.5

1.86

.08

.08

.(is

.003

.65

.45

.1

2.66

2.75

.:..

.75

.3

.1

.31

.::

::.:,.-,

.85

.5

(limner's quadrant (wood)
Gunner's leyel

Maul
Quoin (t'nr BiogC mortars). .

Chock
Pluinmel
Scraper
Q miner's sleeve

Basket

Tarpaulins. . • "
"V,1

( Small

.Mortar toinpions. .'".
1

( 10-in.

Broom (corn )

Shells

Funnel
f 4 oz .

.

r> 1
8 07. . .

Powder measures, . ,

1 lb.. .

3 U-..
Tar bucket
Watering bucket (leather)

Bbovel
Piokaxe
Felling axe
flandbill

Drag-rope
Men's harness

.84

.6

10

7

1.1

1

I'.:'

.25

4

54
9

1.25

2
..",2

.3

.5

.75

1.6

7

8

4.75

6.5

6

2

16.5

23
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700. Dimensions of cartridge bags.
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701. Manner of strapping shells.

Salidi< for shells for heavy guns, howitzers, and
colnmbiads, are made of plank.
The shells are placed in the Babot, and the straps put

(ill in such a manner that the fuze hole may tall in one
<>t' the angles between two straps, and that the axis of
the fuze hole may stand at an angle ofaboul 45° with
that of the Babot. The eyes of the shell should not be
covered by the straps. The straps are fastened at each
end with two nails in the side, and two in the bottom
of the sabolj. in loading the piece, care must be taken
to place the fuze hole in the upper part of the bore.

702. Charges for shells for Mortars.

To fill the shell

To burst the Bhell

To blow out tin- Faze .

n ,. ( Of cannon powder
1 or iinhnarv ,,.. •

..'
. ,

• < Of incendiary match
service. ... ,, ...

(^ other composition • .

.

I3-in. 10-in.

Lbs. oz. Lbs. oz.

11 5

6 ii 2

6 5

7 3

s 6

S-in.

Lbs. oz.

2 9

1

4

1 12

6
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703. Charges for shells for Columbiads and heavy
Guns.

COLUMBIAILS. GINS.

CHARGE.

10-in. 8-in. 42 32 24

JA>s.oz.

1

8

2

12

18 12

To fill the shell...

To bunt the shell.

To blow out fozep'g
For ordinary scrv'e

Lhs.oz.

3 -1

i r.

ii in

3

Lbs.oz.

1 12

1

8

1 8

Lbs.oz.

1 8

o r:

6

1 4

Lbs.oz.

1 5

11

2

1

Lbs.oz.

11

7

H
10

IA>S.OZ

8

5

1

7

The fuzes for these shells are 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 peculiarconstruction 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.

704. The number of balls in a pile.

In the following table of the number of balls 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 contents
of 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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705. Ranges of Heavy Ordnance,

The range of a gun or howitzer in this table is the

first graze of the ball on the horizontal piano on which
the carriage stands.

a
u o

Kind of Ordnance. a Remarks.

z ea

>

I.hs.

pa S

O 1

«

Yd*.

L8-PDR. SIEGE AND 4.5 Shot 1 641

QARR180N GI"N. 4.5 •• 2 950

On barbette carriage. 4.5 « 3 o 1.256

4.5 "
i ii 1,450

4.5 5 1.5112

24-PDR. SIEGE AND 6 Shot. 11 412

(JAURISON CIS. 6 1 (1 842

On sk'go carriage. f> 1 Mil 953

6 2 1.1 17

6 3 1,417

G 4 1,666

6 5 1,901

s 1 883

8 2 1,170

8 3 1.454

s 4 1,639

8 5 1,834

32-l'DR. SEA-COAST 6 Shot 1 15 900

crs. 8 1 713

On bnrbcttc carriage. 8 1 30 800
8 1 35 904

8 2 (i 1.1 no

8 :; o 1,433

8 4 1,684

8 5 1,922

10.67 1 7 SO

10.07 2 1,155

10.67 :, 1,517

24
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Ranges of Heavy Ordnance.

Kind of Ordnance.
u

i
e "3

n

a
I

d
>
-

5

-
it
c
ej

Remarks.

Lb: o t Yd*.

42-PDR. SEA-COAST 10.5 Shot. 1 77.'.

BOH. 10.5 a 2 1.010

On barbette carriage. in..'.
n 3 1,300

10.5 " 4 1,600

10.5 a 5 1,955

14 "
1 o 770

14 it 2 1,128
14 " 3 1,380

14 a 4 [,687

14 it 5 1,915

Shell.

10-INCH SEA-COAST 12 90 lbs. 1 580
HOWITZER. 12 " 2 891 Time 3 sec.

On barbette carriage. 12 " 3 1.185 Time 4 sec.

12 tt
:; 30 1,300

12 " 4 1,426 Tim.' ."..'J

12 5 1,650 Time sec.

Shot.
8-IXCH COLTJMBIAD. 10 65 Lbs. 1 919 Axis of gun 10

On barbette carriage. 10 u 2 1,110 feet above the

10 ,( 3 1,102 water.
10 " 4 l.cos

10 II 5 1,813

to
• 6 ii 2.010

10 It S (1 2,397 Shot ceased to

in it in ii 2,834 ricochet on
10 it

1 5 3,583 water.

10 tt 20 4.322
10 tt 25 4,875

10 it 27 I.1SI

15 " 27 30 4,812
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a
o

Kind of Ordnance. rt
6
bo

Remarks.

"5
a
03

PM « 5 tf

Lb*. Shell. / Yds.

S-INl'H rot.tlMIUAI)

—

10 50 lbs. 1 919

Continued. 10 " 2 1,209

10 u 3 1,409

10 " 4 1,697

10 " 5 1,813

10 " 6 L.985

10 " S 2,203
10 a 10 2.057

10 " 15 3,556
10 " 20 3.710

10 " 25 1,387

10 a 21 o 1.171

15 .. 27 30 1.1 liS

Shot.

10-fXCH COLUMBIA]). 18 12S lbs. .",!ll Axis of gun 16

On barbette carriage. IS "
1 752 feet above the

18 " 2 1.002 water.

IS tt
:; o 1,230

IS tt
1 1,570

18 •' 5 1,81 l

IS • '

2,037 Shot ceased to

18 •• 8 2,519 ricochet on

18 « 10 2.777 water.

18 a 15 .-,...25

18
" 20 4,020

18 u 25 1,304

18 ti 30 4.701

18 " 35 o 5,433

20 >< 39 !•

Shell.

12 10(MI, s. 1 800

12 tt 2 1,012

12 " 3 l.lsl

12 " 4 1,443
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Kind of Ordnance.
£
—
is

o "3

«

a

"3

>
9
to
-
sa

P5

Remarks.

Lbs. Shell. o i Yd:

10-INCH COLVMBIAD

—

12 100 lbs. S l.i'.ni

Continued. 18 a ii 448
18 tt

1 747

18 tt 2 1.10(1

18 tt 3 II 1,289

18 ti 4 II 1,611

18 a 5 II 1,865

18 "
6 II 2,209

18 tt 8 2,489

18 it 10 2,848

IS
tt 15 3,200

18 ** 20 II 3,885

18 '* 25 4.150

IS a 30 II 1,651

18 It 35 l> 4,828 Time 35 sec.

Slioll.

12-INCH COHMIJIAH. 20 172 ll.s. 10 2.770 Time 1 1 SCC.

20 '• 15 II 3,731 Time 1 6 boo.

20 " 22 4,280 Time 20 sec.

20 tt 25 1,718 Time 26 360.

20 a 30 5,004

20 ti 35 5,339 Time 32 sec.

20 " 37 5,266 Time 31 sec.

20 " 39 5.00 l

25 It Id 2,881 Time 11.5 sec.

25 tl 15 3,542 Time 15 Bee.

25 ti 30 5.102

25 it 35 5,409 Time :!2 sec.

25 it '.)" 5,373 Time 'M sec.

25 " 39 5.500 Time 30 BOO.

25 iso His. 35 5,644

25 tt 39 5,615

28 " 35 5.07 1

28 It 39 5.701 :>\ miles. Time
36 sec.
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Kind of Ordnance.

a
Pi

to
fc

~ p
o cS

Pm M w tf

Remarks.

Lbs. Shell. ' T<U.

13-INCH SEA-COAST }
20 200 lbs 45 4,325

MORTAR. )

Shell.

12 IN en SKA-COAST |

MORTAR. j

20 200 lbs 45 4,625 Experimental.

10-INCH SEA-COAST
\ 10 98 " 45 4,250 Time 36 sec.

MORTAR. )
i

Shell.

4 45 lbs. 251 Time it sec.

8-INCH SIEGE HOWIT- 4 " 1 435 Time 1J sec.

ZER. 4 a 2 618 Time 2 sec.

On siege carriage. 4 " 3 720 Time 3 sec.

4 " 4 992 Time 4 sec.

4 a 5 1.150 Time 5 sec.

4 Si 12 30 2.JS0

Shell.

S-INCH SEA-COAST 4 45 lbs. 1 405

MORTAn. 4 a 2 652
On barbette carriage. 4 a 3 875

4 " 4 1,110

4 tt 5 1,300

6 It 1 572
6 tt 2 82S
6 " 3 947
6 " 4 1,168

6 tt 5 1,483

8 tt 1 610

8 it 2 909
8 " 3 1,190
8 tt 4 1.532

8 tt
S 1,800
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Kind of Ordnance.
u
o

if

O
Ph pq

a
o

>

s

o
to
a

Remarks.

Lbs. Shell. o / Tde.

10-INCH SIEGE MOUTAIt 1 90 lbs. 45 300 Time 6.5 sec.

1.5 15 7IHI Time 12 sec.

2 45 1,0(10 Time 11 sec.

2.5 45 1,300 Time 16 sec.

3 45 1,600 Time IS sec.

3.5 45 1,800 Time 19 sec.

4 45 2,100 Time 21 sec.

Sli.-ll.

8-INCH SIEGE MORTAR. 0.8 45 lbs. 45 209 Time 6.75 sec.

012 45 376 Time 9 sec.

1.0 45 650 Time 1 1.5 sec.

1.4 45 9431 Time 1 1 sec.

1.8 45 1,318 Time 16.5 sec.

1.12 45 L.522 Time 18.5 sec.

2.0 45 1,837 Time 20.5 sec.



A D I) B N D A

From battkky.

(153.) The gunner will move two paces to the righl of his
post
Nos. 1, 2, 3, 4. facing from the parapet, place the wrenches on

the ends of the axletrees, the handspikes elevated ahoul 30° to
the rear, and at the word Heave, by the gunner, bear down
steadily, and throw the wheels into gear; Nos. •".and 4 imme-
diately after laying their handspikes on the platform in front of
their posts.

Nos. 1 and 2, facing; from the parapet, eznbar in the most con-
venient front mortices of the truck wheels; the hand from the
carriage at the top of the handspike, the other hand eight inches
lower.

Nos. 3 and 4 go to the assistance of Nos. 1 and 2, and facing
towards them, seize the handspikes with both hands between
those of Nos. l and 2. All being ready, the gunner will give
the command Heave. Nos. 1.2.:!. 4." act together, and bear
down until they are nearly down to the rail-plates, when the
gunner will give the command Onbae; Nos. i and 2 let go
their handspikes, and chock the front wheels; Nos. 3 and' 4
withdraw the handspikes after the wheels are chocked, and rein-
sert them in the most convenient front mortices. Nos. 1 and 2.

still holding the chock- with the hands nearest the carriage,
assist Nos. 3 and 4 with the hand furthest from the piece. The
gunner again commands Heave, and the handspikes are brought
down as before described ;

Nos. i and 2 being careful to chock
the wheels by bringing up the chocks as n :i> the handspikes
are near the rails, anil this is continued until the lace of the
piece i- about one yard from the parapet, when the gunner com-
mands Halt. At' this command, Nos. 3 and 4 let go the hand-
spikes in the mortices in the front wheels, which will still be
held l'\ Nos. 1 and 2 with the hand furthest from the piece;
Nos. 3 and 4 immediately take up their proper handspikes and
apply the wrenches to the rear axletrees. to throw the rear
wheels out of gear. The gunner then commands Reab wheels
OT/TOFGEAB, which will 1 xeeiited hy Nos. 3 and 4 as pre-
scribed, and all the handspikes will be disengaged and laid on
the platform; Nos. ] and 2 leaving the chocks in front of the
front w heels.



ZiZ ADDENDA.

In battery.

(157.) Nos. 1 and 2 will unchock the front wheels and stand
ready t<> place the chocks in front of them should the piece tfaove

too rapidly.

Nob, ''< and 4 will place the wrenches of their handspikes on
the ends of the rear azletrees in a position to throw them out of
gear.

At the command Heave, they will throw their rear wheels
into gear and hold on to their handspikes, in readiness to throw
them out of gear at the word. As the piece descends the chassis,

the gunner will cheek it as he sees necessary, and to do so, com-
mands OiT ok GEAR. Nos. '' and 4 throw the rear wheel- at

once out of gear, while Nos. 1 and 2 place the chocks at the same
time in front of the front wheels.

If necessary, the chocks will he removed and the rear wheels

replaced in gear until the piece is in battery.

Nos. 1 and 2 then place the wrenches of their handspikes on

the ends of the front azletrees, and at the command Front
WHEELS OTTT OF GEAR, execute it : and. should the rear wheels
lie in gear, they will also be put <>ut of gear. All the handspikes
are removed from the azletrees and laid on the platform in front

of the position of each cannoneer, and the chocks are placed in

a convenient and safe position.

Point.

(158.) Nos. 1 and 2 emhar with their manoeuvring handspikes

at diagonal points at the end of the chassis, and change from
point to rear, as may he required to change the directions of the

piece, passing outside the other cannoneers.

Nos. 3 and 4, should it he necessary, assist 1 and 2.

No. 3 passes the hook of the lanyard through the eye of a

tube from point to rear, holds the hook between the thumb and
forefinger, and stands ready to hand it t<> the gunner.

The gunner withdraws the priming wire, inserts the pawl of

the elevating machine in the proper mortice by mean- of the

elevating bar, and with the breech sight or tangent scale gives

the proper elevation, No. 4 turning the handle of the -crew

according to directions.

Should the gunner require any assistance to depress the piece,

Nos. 1 and 2 will, by his directions, embar under the breech of

the piece with the manoeuvring handspikes. The moment the

piece is ready and correctly pointed, the gunner rises on his left

leg and commands Heady ; all resume their posts.










